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1.1

Contact Information

This document is provided without warranty of any kind, expressed or implied, including
but not limited to the particular purpose.

While every care has been taken in the preparation of this document, some errors may
remain. If you find any error or omission, or if you have any questions or comments, please
feel free to contact us through one of the following routes.

If you live outside the USA or Canada, and purchased your system through one of our
international distributors, please contact the distributor first, especially if your system is
under warranty.

In all other cases, please use curry8help@neuroscan.com, or see the other Support
options on our web site (http://www.compumedicsneuroscan.com). Or, if you live in the
USA or Canada, please call 1-877-717-3975. International callers should use 704-749-
3200.

For Sales related questions, please contact your local distributor, or contact
sales@neuroscan.com.

Copyright © 2017 - Compumedics Neuroscan.

All rights reserved. Printed in the United States of America. No part of this manual may be
used or reproduced in any form or by any means, or stored in a database or retrieval
system, without prior written permission of the company. Making copies of any part of this
document for any purpose other than your own personal use is a violation of United States
copyright laws. For information, contact Neuroscan.

A printable PDF version of this manual can be downloaded from
www.compumedicsneuroscan.com. A paper copy can be obtained by sending
an email request to curry8help@neuroscan.com.

CURRY is a registered trademark of Compumedics Neuroscan. Acrobat Reader is a registered trademark
of Adobe Systems, Inc. Windows Vista, Windows 7, Windows 8, and Windows 10 are registered
trademarks of Microsoft Corp.
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CURRY 8 Introduction

This latest revision of the CURRY software is an integration of the previously independent
ESI (SCAN) and previous CURRY software programs, which have each been in existence
for approximately two decades. Whereas they have been separate stand-alone programs
in the past, they have been merged into a single program that combines the functionality
of both. The resulting program is the most sophisticated and comprehensive package for
acquiring and analyzing your data.

The CURRY software was created with a different type of architecture than that used in
prior Neuroscan programs, such as Scan. When analyzing data within Scan, the operations
(transforms) were applied in a linear or serial fashion. You might filter the data, then
reduce blinks, then create epochs, perform a baseline correction, average the sweeps,
and so on. In most of the steps, a new data file was created. If you wanted to go back
and change an early parameter, you had to repeat all of the steps again. Individual
averages were created serially - one at a time.

The CURRY software uses a dynamic, constant update method. Change a parameter
setting, and the change is applied automatically throughout as much of the analyses as
possible. Instead of thinking in linear terms, where operations are applied in a serial
fashion, think instead of a collection of parameters that exists across transforms, where
these are applied constantly and automatically whenever they are changed. You will also
note that only occasionally are new files created in the process. The result is greatly
reduced amount of time spent on analysis, and there are far fewer files created in the
process. The parameters you select may be saved as Study Parameters. When you open
the same original data file again, the parameters are applied automatically, giving you the
results you had obtained before. If you open a like data file, you can apply the Study
Parameters that were already created, and the new file will be processed in the same way
as the original one.

Whereas in Scan you could automate the analysis using Tcl Batch files, in CURRY you can
record a series of operations with a macro recorder, and then apply the same operations
to selected data files. Macro tutorials are included to introduce you to much of the
functionality in CURRY.

You will see an interface with MATLAB in various places within the program. If you wish to
perform operations that are not available in CURRY, you can easily export the data to
MATLAB and import the results back into CURRY.

CURRY is a modular package, meaning that it may be purchased in its entirety or in
sections, or modules. The main modules are broken down into Acquisition, Basic Analysis,
Image Data Analysis, and Source Reconstruction.

CURRY 8 Acquisition (X): A module that controls data acquisition from a number
of Compumedics (Neuroscan) EEG amplifiers including but not limited to the
SynAmps 2/RT, the NuAmps, and the Grael amplifier.

CURRY 8 Video Acquisition (V): A module that controls and synchronizes video
acquisition with the acquisition of EEG data from the EEG amplifiers indicated
above.




CURRY 8 Signal Processing (S): A module that controls signal processing (e.g.,
filtering, epoching, averaging, statistical analysis) of data acquired in the
acquisition module and data acquired from other Compumedics EEG systems as well
as systems of other vendors.

CURRY 8 Basic Source and Image Analysis (B): A module that performs basic
source reconstruction (estimation of the location of cortical/subcortical origins) of
EEG or evoked potential activity using dipole modeling with pre-calculated head
models and enables overlay with individual MRI data.

CURRY 8 Advanced Source and Image Analysis (A): A module that performs
advanced source reconstruction (estimation of the location of cortical/subcortical
origins of EEG or evoked potential activity) and imaging processing of range of
neuroimaging data including MRI, fMRI, PET, SPECT, CT, DTI, and Grid data using a
variety of source reconstruction methods including simple and distributed dipole
models with ability to generate individualized volume conductor head models based
on each subjects structural MRI.

The license on your dongle determines which modules you will have access to. The
following is a more complete description of which functionality is contained under each
license.

The more modules you buy, the more you can do with CURRY. Modules are:
e X: Data Acquisition
e S: Signal Processing
e B: Basic Analysis
e A: Advanced Analysis
e D: Digitization

Add-ons enable otherwise locked functionality. Add-ons are:
e E: ELEKTA MEG Data Reader (add-on to the S module)
e R: Ricoh MEG Data Reader (add-on to the S module)
e T: Third Party EEG Data Reader (add-on to the S module)
e V: Video Acquisition (add-on to the X module)

Missing modules can be purchased and activated later. Where applicable, the relevant
modules are listed with the feature descriptions below.

EEG Data Acquisition (X)

CURRY works with all current Neuroscan and Compumedics amplifiers. It supports up to
512 channels (plus 16 bipolar and 8 high level channels) at up to 20kHz sampling rate.
Extensive EEG display and processing options (filtering, artifact reduction, selective
averaging, different sensor montages) are available during recording. EEG data
acquisition is an optional module in CURRY. Most offline Signal Processing features are
also available for online data processing.

Video (V)

You may record a digital video of the subject or patient, and replay it synchronized
with the data file. The license is not needed to replay previously recorded video files.
Typically, videos are used in clinical recordings to correlate patient behavior with
seizure activity in the EEG, but it can also be helpful in research recordings for
monitoring various types of artifact.




Signal Processing (S)

After rereferencing, baseline correction, filtering, artifact detection and rejection, noise
estimation, and selective averaging, CURRY can perform Principal (PCA, SVD) or
Independent Component Analyses (ICA) to visualize the spatio-temporal features of
EEG and MEG data. A full suite of event editing and detection tools is available.
Template matching and threshold based event detection. Artifact reduction by
subtraction and projection of averaged artifacts. Maps (equipotential contour lines),
Source Current Density (Laplacians) and sensor coherences can be computed.
Frequency domain analyses (FFT, Short Time FFT, Wavelets) are also possible.

Individual Realistic Head Models (A)

EEG signals and, to a smaller extent, MEG signals, are distorted by the electrically
conducting head. CURRY can perform source reconstruction using the well-known
spherical shell head models. However, one of its unique and powerful features is to
create and use high-resolution realistic Boundary Element Method (BEM) or Finite
Element Method (FEM) head models based on anatomical information. Such a realistic
model derived from individual MRI (or CT) data increases the accuracy of source
localization.

A built-in procedure performs fully automatic generation of the head model geometry
(triangle nets) from T1-weighted MR images. A typical model consists of about 10.000
triangles.

Pre-computed Realistic Head Models (B)
CURRY also comes with high resolution pre-computed realistic head models that are
applicable to all EEG data.

Dipole Fits (B)

Based on the measured EEG and/or MEG data, the sensor positions and the head
model, a fit of one or more dipoles can be done. The position of the dipoles can be
completely free (moving dipole) or can be restricted (rotating or fixed dipole, mirror or
regional constraints).

Dipoles can be computed in the time and in the frequency domain.

For each fitted dipole, a confidence ellipsoid is computed which visualizes the
localization accuracy.

Dipoles can be constrained to stay in the vicinity of a given location. Thus, it is
possible to include prior knowledge from imaging modalities such as fMRI, PET, or
SPECT.

Dipoles can be fitted to individual ICA components, thus combining the decomposition
power of the ICA with source modeling.

Dipoles can also be fitted according to the MUSIC (Multiple Signal Classification)
metric. If more than one dipole is computed, the fit is performed sequentially (RAP-
MUSIC). After finding a dipole, its impact on the data is projected out.




For multi-dipole fits, measures that can indicate whether too many dipoles were
modeled are automatically computed.

In addition to fitting dipoles, CURRY allows you to verify the dipole locations by
performing, for example, dipole cross-validation, deviation scans, MUSIC scans, or
current density analyses.

Dipole and Beamformer Scans (A)

During a dipole scan, many locations are scanned sequentially. For each location, a
measure is calculated for the possibility that a single dipole could account for the
measured EEG or MEG signal (in other words: would a dipole in this location explain the
data?). The results from a dipole scan are independent from the results of a dipole fit.
Therefore it provides additional and new information. If a dipole scan shows a single,
sharp 'hot spot' that coincides with the location of a single dipole fit, the assumption
that the measured signal can be explained by a dipole in that location is confirmed. If,
however, a dipole scan shows a smeared out pattern, the underlying single-dipole
model may be wrong. A dipole scan is an alternative to confidence ellipsoids to
visualize the confidence volume of a dipole.

Dipole scans can be performed for one or more dipoles. Multi-dipole scans test dipole
combinations.

MUSIC scans allow for the detection of multiple independent sources.

Beamformer scans for dipole sources take raw data covariances into account. In
CURRY, the g2 (kurtosis) criterion for the detection of spikiness can be combined with
beamforming.

Scans can be computed in the time and in the frequency domain. All scans can be
performed for extended source patches instead of dipoles (point sources).

Current Density Reconstructions (R,A)

A Current Density Reconstruction (CDR) is another independent analysis. It computes a
current pattern on a regular 3D grid or the cortex that would explain the measured EEG
or MEG at a certain time point. In a CDR, many source locations can be active
simultaneously. In order to come up with a solution, additional assumptions are
needed. For example: the minimum norm constraint (L1, Lp, or L2 norm), a maximum
smoothness constraint (LORETA), and statistical measures (sLORETA, eLORETA,
SWARM) can be applied.

All current density methods work with an automatic calibration of the regularization
parameter lambda.

CDRs can be computed in the time and in the frequency domain. They can be
performed for extended source patches instead of dipoles (point sources). CDRs can
be computed for selected ICA and PCA components only.

Anatomical and Functional Constraints (A)

Both a scan and a CDR provide you with the possibility to use anatomical constraints.
Brain activity usually originates from the gray matter (the surface of the cortex). Using
that information as a constraint improves your results.




A built-in procedure performs fully automatic segmentation of the gray matter
geometry (triangle nets) using MRI data.

fMRI, PET, or SPECT images can provide anatomo-functional constraints for dipole and
current density analysis. This is achieved by enhancing source probability in the
vicinity of hotspots, or by seeding dipole fits from hotspot locations.

To allow for an easy inclusion of functional images, a total of three image modalities
with full co-registration features are available.

Medical Images (B)
CURRY reads all kinds of medical 3D image data. Parameters are detected from image
files. Source analysis results can be overlaid with image data.

Image Processing (A)

CURRY has powerful tools for processing medical 3D image data. Automatic co-
registration, segmentation, morphological operations, and meshing are automated.
Images from two or three modalities can be used simultaneously.

Working without Individual Image Data (B)

If no individual image data are available, CURRY automatically uses a built-in gross-
average MRI data set. Alternatively, a single-subject data set, a pediatric averaged
MRI, and an averaged MRI representing Asian headshape are also built into CURRY.

Talairach coordinates and Atlas support (B)

By specifying AC, PC, and the brain extensions, results can be transformed into
Talairach coordinates and extensive anatomical and functional atlas information
(Brodmann areas) can be accessed. Talairach coordinates and atlas information are
also available without individual image data.

Statistical Analysis (B)

CURRY uses advanced and robust nonparametric statistical tests to help you determine
which conditions, latencies, and source analysis results are significantly different from
each other.

Viewing of Results

Results of dipole fits, scans, current density analyses and statistics can be viewed in
3D images and in 2D images. Activation timecourses for dipoles and current densities
can be displayed.

Documentation of Results
CURRY provides logging to a window and to a file with selectable verbosity. A study
logbook can automatically be stored with the data files. Extensive hardcopy features
create image and avi movie files in a variety of file formats.

Computation results can be stored with the data files in CURRY’s own format, and Excel
(csv), MATLAB, and SPM result files can be created.

A built-in report generator allows you to create text documents on-the-fly.




2.1

File Formats and Compatibility

CURRY reads a broad variety of EEG, MEG, digitizer, and image file formats. CURRY is
backward compatible: It will read all legacy CURRY input files, as well as all CURRY 3
and later output files.

Supported EEG data formats include Neuroscan, Compumedics, BioSemi, BESA,
BrainVision, EBS, EDF, EGI, Micromed, Bio-Logic, Stellate, XLTEK, Nervus, Nexstim,
Nicolet, Nihon-Kohden, Persyst, Telefactor, raw binary and raw ASCII.

Supported MEG data formats include Elekta Neuromag, Yokogawa, 4D-Neuroimaging
(BTI), CTF, Philips, BESA, raw binary and raw ASCII.

Supported image data formats include DICOM, nifti, SPM, Analyze, Freesurfer,
BrainVoyager, Siemens, GE, ACR-NEMA, JPEG, PNG, BMP, GIF, TIFF, raw binary and raw
ASCII.

Sometimes, “Basic Source Analysis”, “Basic Image Analysis”, "Advanced Source Analysis”,
“Advanced Image Analysis” are referred to, all of which relate to aspects of functionality
of the “"Basic Source and Image Analysis” (B) and the “"Advanced Source and Image
Analysis” (A) modules.

Licenses on dongles can be combined. For example, if you have one dongle with an
Acquisition only license, and another with an Analysis only license, both can be inserted
and both licenses will be recognized, giving access to both modules.

Intended Use

The Curry software is intended for use in research and clinical facilities.
For clinical applications, this statement describes the intended use: The
Curry software is intended for use with adult and pediatric patients to
aid in the evaluation of brain function and diagnosis of brain-related
disorders. Use this software only under the supervision of a physician,
EEG technologist or clinician.

This documents relates to the CURRY software ("CURRY software”). If other names such
as "CURRY"”, "CURRY software package”, "CURRY Neuroimaging Suite”, “integration of ESI
(SCAN) and CURRY software programs”, “"Compumedics Neuroscan CURRY Neurolmaging
Software Suite”, "CURRY Scan Neuroimaging Suite”, "CURRY Electroencephalograph (EEG)
Software” should occur, with or without the major version number (*8"”), they all designate
the CURRY software product.

Structure of This Manual

This manual has been written to provide the user with the reference information required
to understand and perform the operation of CURRY. It is intended to be a reference,
providing quick access to information on a particular window, button, or series of
operations. In many cases, the operations are fairly obvious. In other instances, the utility
of an option only makes sense in the context of a series of operations. Generally speaking,
the User Guide contains all of the details about CURRY; the Tutorials manual shows how
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2.2

many of the operations are used. If you want a description of a feature or option, use this
manual. If you want to see how it is used in a larger goal-oriented process, check the
Tutorials.

The main sections go from Acquisition, to Signal Processing, to Image Data Analysis, to
Source Reconstruction, and so on.

In each section, the User Manual is organized in a top-to-bottom and left-to-right
fashion. That is, it begins with the options on the Main Menu bar:

File Edit “iew Database Acquisition Functional Data  Maps  Image Data  Localize  Source Results  Coordinates  Window  Help

moving from File through Help, briefly describing the options under each, from top to
bottom.

Then the options in the Parameter Dialogs including those tabs below the Database
okl o Database Events £ Epochs L Rk

section
@ Functional Data [§ JNEGE r,:} Image Data 1 Source Reconstruction Localize 11 Results
, and the related display tabs at the top of the Data Display
@ Functional Data [ JUERE ':‘ Image Data Localize

The . Sy B viacro B Report tabs are described near the end.

Conventions

The following conventions are used in this manual or in the CURRY software.

Reduced Screen Complexity
In CURRY 8, an effort has been made to reduce the complexity of the display.

Toolbars. This is most noticeable in the number of icons that are seen on the main
Toolbar. You see only the icons that are used generally. You may not see all of the
icons in all of the subsequent Toolbars. What you see depends on the licenses you
have.

drEfelae (RETD 85510

More specific Toolbars appear with each data display window. Position the mouse in
the upper left area to display the Toolbar.

€ Functional Data § 4 Maps r:l Image Data

¥INMNNFTEHIOO(IO00IZBIS
2 T N e T e he

Additional Toolbars are seen at the top of most of the Parameter Dialogs.
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O Qudfo |~y T

| Parameters ]

Sphere Parameters
Fit Sphere to Active Sensors

Sohere { Proi. Center [mml:  Radius mml:

In this way, you only see the Toolbars when you need them.

Display tabs. Similarly, the number of display tabs has been reduced. Click the + at

the end of the line to see additional display options.

&) Functional Data @ Maps %) Image Data
P = g
Viscpt

Parameter Dialogs. The Parameter Dialog tabs (at the bottom of the display), can be
removed using the middle mouse button. If you don't have a middle mouse button, hold

the wheel down and rotate it forward slightly.

@ Functional Data Source Reconstruction

Analysis Sequences

P32 R I i T it Y e e W L WL
o1 L e L LAPLY e s P}

A A gy Y N N Wy ]
T3 Q Digitizer

e FD, Maps

FP1 ? FD MapsH
F3 e0 FD, 3D View
c3 WWMW%W

o0 Maps, 30 View
o FD, Maps, 30 View

o
-

O Maps
@ Image Datal

1 -
as Localize

Starting with CURRY 8 you may simplify and customize the analysis sequence(s) you wish
to use. This applies to Functional Data. Initially, there are few options present (in

comparison to previous versions of CURRY). The operation of these will be illustrated in the

CURRY 8 Tutorials.
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R Al R - XOE-T

Channel Groups [ Bad Blocks | + ]

Epochs

Maise Estimation

Maontages

Options

[
[
[
[ Frequency Domain
[
[
[

)
)
)
)
)
)

Colors

If you click on the plus sign to the right of Channel Groups / Bad Blocks, you will see
additional parameter panels that may be added. You decide the order of the operations.

AR Al ik - XN T

[ Channel Groups [ Bad Blocks | + ] Add Rereferencing
[ Epochs ] Add Bazeline Correction
[ Moise Estimation ] AT
Add Template Matching
[ Frequency Damain ]
Add Artifact Reduction
[ Montages ] Add Miscellaneous
[ Options ]
[ Colors ]

After adding one, you have the same option to add more, or to Remove the one you
have added. The check box on the left allows you to apply or not apply the parameters in
that panel, while still keeping the panel in place.
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[ Channel Groups | Bad Blocks | + ]

[ Rereferencing | + ] Add Rereferencing

EEG <Off= D) Add Baseline Correction
Add Filtering

Common EEG Reference

Add Template Matching

[ Epachs | Add Artifact Reduction

[ Moise Estimation ] Add Miscellaneous

[ Frequency Domain ] Remove

[ Montages J

[ Options ]

[ Colors ]

In previous versions of CURRY, you could, for example, configure up to 5 Artifact
Reduction sequences from within the same parameter panel. Beginning with CURRY 8, you
can do the same thing, but you do it by adding additional Artifact Reduction panels.

Each of these may be configured independently. The Scan Artifacts icon ." at the top
is used to initiate the scan(s) (to scan for artifacts, spikes, or template matches).

[ Channel Groups / Bad Blocks | + |
[ Rereferencng | + ]
[ Artifact Reduction | + ]
[Ed Artifact Reduction 2 |+
[Ed Artifact Reduction 3 | + |
Detection

Method: [Df‘F v]

Lower [ Upper Thresh. [uv]: Channel;

Y

-200 = 200 = <Off> [v]

Pre [ms]: Post [ms]:  Refract.[ms]:
-500 = 500 = | 0 '
Feduction
@ off Subtract Covar,
PCA: 1 : Shaow
ICA: 1
Averages: 1 : All

Symmetric Global

[ Advanced 3 ]

You may also reorder the processing steps by drag and dropping a title bar.
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| Channel Groups | Bad Blocks | + |
| v Rereferencing | + |
[E Filtering | + |

] Artifact Redur_ﬁu' | + |

Moise Estimation |

Frequency Domain

| |
| Options |
| Colors |

Once you get the display the way you will generally use it, you can save the Study
Parameters and see that layout each time you open CURRY.

General Conventions in CURRY

Mouse Keys

The use of "click", as in click on a specified option, refers to the left mouse button. If the
right mouse button is indicated instead, right mouse will be in italics to draw attention to
it. Similarly, the mouse wheel and keyboard options will be in jtalics.

Options, Buttons and Displays
In general, specific reference to a named option, button or display will have the name
printed in bold text, as when referring to, for example, Dipole Type. In many cases the

Start

actual button or tab will be displayed, as with | | or ( File names and

paths will appear in jtalics.

Icons used throughout displays serve to underscore the functional relatedness among
parts of the program. That is, options relevant for the processing of Functional Data, for

. tional Data |
example, are accessed from the Parameter Dialog tabs ”nc ONAEEE ] The

corresponding display tab has the same icon © Fundtional Data .

Sequence of Selections

In some instances you will be directed to perform a series of selections. For example, if
you are directed to click the File option on the Main Menu bar, then the Image Data
option, and then the Image Data Parameters option, that sequence will be indicated by
File =+ Image Data — Image Data Parameters.

Hyperlinks
In the body of this manual, you will see underlined text in a bold font, as in Introduction.
These are hyperlinks. Click the text to go directly to that section.

Alternate Access to the Same Option
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CURRY has been designed with considered flexibility, that is, there can be several ways to
access the same option: from the lists under options on the Main Menu bar, from the

Toolbar icons, from the xow':'rkﬂ':'w, list of options, from context menus (accessed by
clicking the right mouse button in a window), and from accelerator keys on the keyboard.
The functions are the same - the various methods are presented for easy access and for
your personal preference.

For example, if you want to create a triangle mesh of a segmented surface, you can do so
by clicking Image Data —* Create Triangle Mesh.

Overlay J
o Create Triangle Mesh Ctrl+Shift+]I

Create Yoxel Mesh

Create Wowel Mech (Rawd Ctrl+Shift+ W

You can also click the J icon on the Image Data Toolbar, you can use Ct/j/+Shift+I

combination from the keyboard, you can click the right mouse button in the | ™3¢ D3

qisplay anq select Create Triangle Mesh, or you can click the right mouse button in the

L 1] H
e Localize display (in the MR images) and select Create Triangle Mesh. The result is the

same.

Wherever possible, the software will display the Toolbar icons and keyboard combinations
QM Create Triangle Mesh Ckrl4-Shift4-1

along with the named option for your convenience:

If you position the mouse over a Toolbar icon, a Tooltip will appear, giving the command
name and keystroke combination (if present). Go to Edit —+ Options —* Enable Tooltips
if you do not see them.

There are two "classes" of keyboard commands - those that use the Ctr/ key, and those
that use the Alt key. The Ctrl+key commands do not change across displays. The Alt+key
commands change viewing "properties"”, and therefore the same key stroke combination
may have different actions in different displays. A complete list of keyboard combination
strokes is found in the Keyboard Shortcut Commands Summary section below. If you
frequently use keyboard commands, you may want to print out that section.

Saving Options

As a general "rule", CURRY saves/exports the data you see on the screen - what you see
is what is saved. There are exceptions, most notably with montages. CURRY will save the
original data, not the montaged data. In most instances, the changes you make will
become permanent when you explicitly save/export the file.

Pay attention to the Save As dialogs when they appear. Often these contain important
options that are not available elsewhere. For example, when you create an averaged data
file and save it, you will see several options (click Show Options to see the Options
dialog):
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File name:

Save as type: | CURRY Raw Float Format (*.cdt)

Save selected Interval Open as New Study

Opti
ptions @ ¥] Show Options

Upsample / Downsample [Hz]

4 Hide Folders

200,00

&dd File to Database (enter name of Study to create or extend)

Add to Study as: Mew Study
Add to Subject as: Mew Study
Add to Group as: Mew Study

Run Macro (after loading File)

Upsample/Downsample is the CURRY option for Decimation or for Spline Fitting (as
it was called in the SCAN software). There is also the option to add the results in a
new Study, Subject or Group in the Database. You have the option to save just the
Timerange designated between the two outer cursors, or the entire Timerange (epoch
interval). You can open the file after saving it, and run a macro at that time. Other
Save As windows have similar options.

E Note

Change in file extensions. Beginning in CURRY 8, there are changes to the file
extensions that are used. Data files that are acquired, or otherwise saved, will
have .cdt extensions rather than the previous .dat extensions. This is to avoid
the confusion with various other files that use .dat. Also, in prior versions of
CURRY, two CURRY parameter files were created when functional data were
imported - the .dap and .rs3 files. Beginning with CURRY 8, these files are
combined into a single .dpa file.

Similarly, when saving source reconstruction results, there is an option to Memorize
the filename in the current Study. When enabled, the results file(s) will be added to
and be accessible from that Study.

File name: EpiSpike Dipoles, Scans, and COR.map -

Save as type: |Snurce Results Files (" map) -

| Memarize filename in current study

Context Menus

Context menus are found throughout much of CURRY, and are accessed by clicking the
right mouse button after positioning the cursor in various parts of the displays. Some
options are found only in context menus; others are repeated elsewhere.
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Icons

You will see the following icons are used in the left margin of this manual to indicate
special notes.

E Note

When important information is given, it is indicated by the ‘Note’ symbol.

+* Care
When care needs to be taken in performing an action, for example, it is indicated by an
exclamation mark!

'ﬁ' EEG

This indicates a note that applies to EEG data handling.

8 v

This symbol is used to indicate a remark for MEG users.

m Accuracy

When information relating to accuracy is given, it is indicated by a ruler and a
compass.

@ Performance

When information relating to performance is given, it is indicated by a tachometer. In
general, there is a trade-off between performance and accuracy; as performance
increases, accuracy decreases.

1. Steps indicate a sequence of actions to be undertaken,
2. and the sequence ends with a horizontal line.

Activity

When CURRY is active, i.e., a command is being carried out, the window or the button
which triggered the activity may become inactive, or the mouse cursor may change to an
hourglass or rolling wheel (precluding further actions). For time-consuming activities,
the Status Bar shows the progress of the operation, the results can be seen in the
Output panel, and the mouse cursor will show an hourglass. If, during the program’s
activity, further inputs are made, they will be handled as soon as the previous activity has
ended, or else ignored. It is recommended that you wait for current operations to
conclude before selecting new ones.

Many computations and activities run in the background, and can be stopped by pressing
Esc or Break. Input may be ignored for activities running in the foreground.
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2.3

Performance

CURRY allows you to perform very complex actions on large amounts of data. For that
reason, it only runs satisfactorily on fast computers with large amounts of internal
memory.

Processing Speed

For some operations complex algorithms are used repeatedly, e.g., for each point on a
surface, or for each sample. They may take several minutes before being completed.
This applies to, for example, the initialization of a realistic head model (BEM), the first
dipole fit done with a new head model, and the computation of a Scan or a Current
Density map for an extended Timerange.

Video Drivers

CURRY uses advanced methods for OpenGL hardware accelerated graphics
presentation. We strongly recommend that you update your video drivers to avoid
display problems (determine your video card, and go to the manufacturer's web site for
updated drivers). In some cases it may be necessary to obtain a more powerful video
card in order to use all of the video functionality (such as, Transparency with more
than one object).

Memory
Large amounts of internal memory are needed for the initialization of a realistic head
model (BEM), and for Scans and Current Density analyses with extended Timeranges.

Computation Time
Bear in mind that computing times depend on:

- the amount of information processed,
- the available amount of free memory, and
- the type of processor.

@ Performance

The performance of CURRY varies from system to system. Differences of up to a factor
of 10 may be found. Performance will be adversely affected if you run CURRY on a
computer that does not meet the minimum specifications. Avoid running other
programs at the same time (including those running in the background) if you
encounter performance problems.

Working With CURRY

CURRY can be seen as a toolbox for data acquisition, analysis, and multi-modal
neuroimaging. Its broad functionality supports the different aspects that are needed for
performing the analyses in a state of the art fashion. This section provides an overview
for the concepts and processes involved with CURRY.

Conceptual Shift in Processing

Perhaps the most important concept to understand about CURRY is that it uses a different
approach to processing your data than that used in some other software packages,
including Neuroscan's SCAN software. In the SCAN EDIT program, for example, you would
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apply a particular Transform, such as Filtering, and a new file was created with the filtered
data. Perform blink reduction and you would get another file with the corrected data. And
so on. If you wanted to go back and refilter the file, you had to redo all of the subsequent
analyses, creating new files along the way. The process was a serial, step-by-step one,
with a sequential progression to the final data.

Processing in CURRY is not performed in such a step-by-step manner. Rather, think of a
constellation of parameter settings, where the current settings are applied automatically
and immediately throughout much of the analyses. Change a parameter, and the results
will change accordingly. The parameter settings are being applied all of the time, in most
instances. Once you have finished analyzing a data file, you can save the Study
Parameters. All of the parameters will be saved with the Study. When you reopen the
same Study, the Study Parameters are applied automatically, and the same results will be
seen as before (with some exceptions). Study Parameters you save for one file may be
applied to other like files.

You can review or modify the parameter values using the & Workflow | display. Individual
items in the list take you to the relevant dialog screens to view or modify the parameters.
If you want to apply the same sequence of operations to another similar data file, there is

a |[=Macro | option. You can record the operations you perform with one data file and
apply the same operations to other data files you select.

This concept of the automatic application of parameter settings has been used in CURRY
for some time. The Study Defaults in previous versions of CURRY have taken on a greater
degree of importance in CURRY 7 and CURRY 8, and are now called Study Parameters.
See the Global, Study and Other Parameters section below for more information.

Workflow

A Workflow display is provided to guide you through the operation of CURRY in a logical
progression of steps, remind you of current parameter settings, and take you directly to
the sections in CURRY that are used for the various tasks. This is extremely useful for
those in the initial orientation and familiarization phase. The icon to the right of some lines

= means that there is a demonstration macro available for running.

(SCLI"-Z-& Reconstruction i
€0 Create BEM Realistic Head Model [55)
@ Create FEM Realistic Head Medel [5g!
(3) Define Head Model
(3) Dipole Fit (Off)
@ Current Density Reconstruction  [2
(Off)
@ Source Coherence (Off)
E}} Source Result Statistics
E Save Source Results (Maps)

At the top of the Workflow are Scope Parameters. These are sets of preset parameters
that you may be using. Selecting one of these will avoid having to enter the parameters
each time, or saving parameters as Study Parameters (it is an optional convenience). One
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option is for CURRY 7, which will make the interface look more like you had in CURRY 7,
and it will set some of the same parameters. If you wish to use one of the Scopes, it is
necessary to select it before you open a data file.

Curry 7 T mp
;<N|:ur1&>
Dl
Curry 7
ERP

Epilepsy
B Create Amplifier Configurations

Database

Input data that are acquired or processed by CURRY are generally defined and structured
using a Database.

Database files store the filenames of the data files, as well as the logical structure of the
data CURRY works on, i.e., which data files contain which type of data. Database files do
not contain the data themselves. "Studies" are like folders that hold all information that is
necessary for data acquisition, data analysis, image analysis, and source reconstruction.

Studies can contain :
- EEG/MEG data, sensor position, and functional landmark files,
- image data and anatomical landmark files,
- results files,
- CURRY configuration files (parameter files), and
- additional files.

File Loading Wizards
CURRY will assist in loading data and digitizer files, and the co-registration of the files,
using three "Wizards".

Functional Data Parameters Wizard. This part of the program is used to fill in
undetected parameters or to modify parameters in the functional data files. It also lets
you select which files to use for co-registering functional and anatomical landmarks.
The outputs are two parameters files that are read when you subsequently load the
data files, thereby bypassing the wizard.

Digitizer File Wizard. The Digitizer File Wizard is used when your digitizer files cannot
be interpreted accurately. Format modifications are made, and a file is created that
contains information allowing CURRY to interpret the columns in your digitizer file. This
wizard writes a parameter file as well - containing the 'column information'.

Image Parameter Wizard. This routine is used to assist CURRY in the loading and
autodetection of parameters in the image data files. It is also used to specify the
anatomical landmarks and Talairach landmarks and boundaries. The output is a
parameter file that is read when you subsequently load the data file, thereby
bypassing the wizard.
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Functional Data

Data from EEG and MEG measurements can be processed. The information can be
visualized on a time axis. Multiple options for viewing and functionality are offered. The
functional data can be pre-processed by averaging, filtering, event detection, artifact
rejection, and many additional data processing transforms. Different channel (sensor)
selections are possible for data display and source reconstruction.

Image Data

Data such as MRI or CT show the anatomy of a subject, while fMRI or PET reveals brain
activity. CURRY reads the data available in DICOM, SPM/Analyze, nifti, plain binary, and
other formats. An autodetection feature scans the data set and derives as many of the
image parameters as possible. This allows for an entire stack of image slices to be read
and transformed into a 3D data set.

Image landmarks are defined using a manual selection process. They are used to set up an
internal coordinate system that is based on the nasion and preauricular points. This makes
it possible to compare results between subjects and to perform registration between
different image modalities.

From this point on, image viewing and processing are available. Objects such as the skin,
the skull, or the cortex can be segmented automatically. Segmented objects are displayed
as a 3D image that allows visual inspection and volumetric measurement.

On the surface of a segmented object, support points can be distributed and connected
to form a triangular mesh. This mesh can then be visualized, saved, and used in other
parts of CURRY.

Working Without Individual Anatomical Data

CURRY comes with several built-in grand average MRI data sets. If no individual image
data are available, an averaged MRI data set may be used instead.

Sensor Positions

The functional EEG or MEG data are acquired by sensors. These are either electrodes or
coil arrays. In both cases the positions of the sensors must be known. This means that
the location of the electrodes or the geometry and location of the coils must be available
in some arbitrary coordinate system. The X, y, z position of each sensor is needed.

€ e

For each set of measured EEG data the electrode positions must be known. Five methods
are supported:
— A file that provides locations, as measured by a digitizer. Landmarks are used to
match these locations to the coordinate system of the image data.
- CURRY can provide default sensor locations based on the electrode labels.
- CURRY can compute sensor locations based on the 10-20 system as measured along
the subject's skin.
- Markers on the MR and CT can be used to select the sensor locations.
- ECoG grids can be defined by specifying the four corner points, strips by two points.

8 v
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In order to use MEG data the system geometry needs to be known. CURRY supports most
MEG systems. The geometry is either read from the MEG data files, or taken from a
predefined montage.

Landmarks are used to match these locations to the coordinate system of the image data.

Sensor position, functional landmark, anatomical landmark, and montage files are entered
from the Database or via the Functional Data Parameter Wizard.

Co-Registration Using Landmarks

Combining the measured and pre-processed functional data with anatomical data enables
multi-modal source localization. Both modalities have to be related to each other, i.e., the
known sensor locations have to be linked to the available anatomy. As both modalities
have their own coordinate system, the co-registration of these systems is done by
identifying a few points in common to both. These points are based on landmarks and
determine the (rigid) transformation between the two coordinate systems. Landmarks are
positions on the head surface that can be identified uniquely.

€ e

Landmarks and sensor positions are measured with a 3D digitizer and written to a digitizer
file that CURRY can read.

& v

Landmarks and sensor positions are part of the MEG data files.

Often the nasion and the pre-auricular points are used as anatomical landmarks. In this
case, nothing more needs to be done, as CURRY already knows their positions in the image
data.

If other landmarks are used, their location in the image data is specified in CURRY. MRI
markers, e.g., vitamin E capsules that show up in the image data, can be used to help
identify those landmarks.

r*2 Care

Using landmark-based registration, the center-of-gravity (COG) of the landmarks is the
most well defined location. The further sensors or sources are away from the COG, the
larger their coregistration errors are.

Source Reconstruction

Source reconstruction is about answering the question, where in the head is the source of
the activity that generated the measured data? The answer lies in solving two related
problems. These are known as the forward and inverse problems.

Forward Problem

In the forward problem, the strength and location of a source inside a head are known.
The functional data that would be measured on the outside of the head, i.e., the field
or potential distribution, are unknown.




23

The problem has a unique solution. Computing the solution requires information on
sensor locations. The head is a volume conductor (head model) that distorts the
potential of the impressed source, therefore its shape and location dependent
electrical conductivities need also to be known.

The very complex shape of a human head with all its anatomical details is represented
by a simplified model. Its parts such as the brain or the skull are represented by
different compartments with each compartment being assigned an electrical
conductivity. The shape of these compartments is either spherical, or is derived from
the actual shape of the head using anatomical data. The latter improves the accuracy
of the solution to the forward problem.

€ ke

A realistic head model can significantly improve localization accuracy for EEG data.

& ves

For MEG, the magnetic fields due to volume conduction effects are relatively small
compared to the magnetic field originating from the sources. A one-shell realistic head
model defining the inside of the skull is normally adequate.

Inverse Problem

In the inverse problem, the signals on the outside of the head are known, while the
source or sources in the head are unknown. This problem does not have a unique
solution. For each set of functional data, an infinite number of sources or combination
of sources generating the data can be found.

The unlimited number of solutions is a fundamental problem of source localization, and
additional information (constraints) is required to single out one solution. Specifying
the type of sources representing the actual brain activity, the source models, is an
important step in providing additional information. Two different classes of source
models are available, distributed and local sources. Distributed sources are found using
current density methods, while local sources are computed by dipole fits.

** Care

Constraints are derived from the nature of the functional data and from your relevant
experience. The type of source model, number of sources, as well as additional
anatomical constraints to be included have to be specified before the inverse problem
can be solved. Making assumptions not matching reality can lead to incorrect results.

Once the source model, the number of sources, and additional constraints have been
established, the inverse problem can be solved. The problem now has transformed into
determining the parameters of the source model (e.g., locations and strengths). The
solution of the forward problem based on these parameters matches the measured
functional data as closely as possible.

Logging Facility
There are several ways to create a History of the steps you have performed with a data
file. These range from text files, to more involved files with graphics, to macros that
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3

actually record the steps (and can be replayed). See the History Options section below
for more details.

Report Generator

The Report Generator allows you to create summary reports. You can create a template
for use with multiple reports, in which you can design your own information fields, add
your logo, etc. Toolbar icons and context menu selections are used to copy images and
text results automatically to the Report. Formatting capabilities let you design the Report
using your own personal style.

Macro Feature

A macro feature allows you to record sequences of operations. That sequence can then
be applied to additional data files, thus automating data analysis.

Program Launcher

CURRY 8 has the capability to control the complexity of the CURRY display. If you have
licenses for multiple modules, but you wish to see only selected modules, you can set
CURRY to display only the relevant functionality. Please see the CURRY 8 Launcher
section, under Installation, in the Installation and Tutorials manual.

Dongle Updating

In order to run the CURRY program you must have a properly programmed software
lock, or HASP dongle, plugged into your computer's USB port. If you are a brand new
user, you will have received the HASP dongle with the system, and it will be
preprogrammed with one or more licenses. If you already have a dongle, e.g., for your
SCAN system, it will need to be exchanged for a HASP dongle. Contact
curry8help@neuroscan.com for more information.

If you attempt to start CURRY without a dongle (or with a dongle that is not properly
programmed for CURRY), the CURRY 8 Launcher will appear. You can also run the
program by going to Start — All Programs and the path shown below.

Meuroscan

Curry 8

® CURRY 8 Launcher
CURRY &
Dongle Info
Dongle Updater

Meuroscan Website

- JUIRS AU AL -

% Uninstall

With the proper license(s) and installed dongle, you should see the following dialog.
CURRY is then ready to run.
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@, CURRY 8 Launcher

[ J‘_\ | Available Features

[#] Ricoh MEG Reader (R)

[ ‘f ) Advanced Launch Options

[#] Third-Party EEG Reader (T}

Type Level D Hasp Key ID Key Type  Server a
Care 4 9104 100156641 HASP-HL localhost
Acquisition 4 9114 100156541 HASP-HL localhost -
Signal Processing 4 9124 100156541 HASP-HL localhost I
Source Analysis 7 Q9137 100156541 HASP-HL localhost
Image Data Processing 7 9147 100156641 HASP-HL localhost B
Digitizer Support 4 9154 100156641 HASP-HL localhost [
Elekta MEG Reader nfa 2161 100156641 HASP-HL localhost .
Ricoh MEG Reader nfa 9162 100156641 HASP-HL localhost o
|
Refresh ] [ Dongle Info [
p—, |
E_‘:{) Modules
Launch Options [
Start CURRY [xssm v] « Aquisition -
« Signal Processing
« Advanced Image Processing and Source Analysis i
« Digitizer Support
Optional: Hekta MEG Reader (E) [] Video Recording (W)

N

| — ——

= -

CURRY checks for the dongle periodically. You cannot start CURRY on one computer,
then remove the dongle and use it to run CURRY on a second computer. The first one
will not continue to function without the dongle.

HASP Dongle

You will see two more options on the All Programs list: Dongle Info and Dongle

Updater.

; Meuroscan

, Curry 8
CURRY & Launcher
CURRY &
Dongle Info
Dongle Updater
Meuroscan Website

BEGEm®

Uninstall
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Dongle Info. This option is used to view the licenses that have been programmed
onto your HASP dongle. Clicking this option takes you to the SafeNet Admin Control
Center web site (internet connection required). You will see the type of dongle that
has been found. Select the Features option.

|
Sentinel HASP Admin Contrel Center

> e Sentinel HASP"

Administation

[ #] Location [ Vendor HASP Key 1D ey Type. \eraion | Sessions [ Actions |
|1 Local 41532 1185200815 HasP HL Pre (R 325 - | [Frodudiz] [Frature=] [Sea=ions ] [Bink on] |

HASF Keys
Products

Sesgions

You will then see the licenses that are contained on your HASP dongle (yours will differ
from the one shown below).

Sentinel HASP Admin Control Center |

SafelNet. Sentinel HASP

Administration
Options

# | Verdor ID | HASF Key D Faatura ID | Location | &ccess | Counting | Logins | Limil | Detached | Resticlions Sessions | A&ctions
HASF Kays 1| 41632 1185200815 ] B |Loeal [Loc Station -l o= - | Parpatual - |[Gez=ionz]
Products 2| 41632 11B5200815 9000 & |Local Lac Statian > = - | Parpatual - |[Bas=ions ]
;‘;':;‘9 a4 18200815 9001 @ |Local |Loc | Eeation 1 - | Parpetus - |[5azzinnz)

4| 41532 1185200815 9002 [ (Local |Loc Station - = - | Perpatual - |[Grezionz]
Updatalttach 5| 11632 115200815 9005 [ |Local |Lac Statian ] = .| Perpatual - | [Ees==ionz]
Accass Log 6| 47632 1185200875 9006 [ (Local | Loc Cration -l = - | Prarpatusi - [[sesstons |
Configaration 7| 41832 1185200875 0010 BN [Local  |Loc Sxatin - o= - | Perpatual - |[Geszions]
Diagnostics

Dongle Updater. This option is used to update the licenses on your HASP dongle.
Clicking it displays the RUS dialog (Remote Update System). Briefly, to make changes
to the license(s) on your dongle, you need to send a file to Neuroscan (the .c2v, or
client to vendor file). You will receive a file in return (the .v2c, or vendor to client file),
which is used to update the dongle.
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#

% RUS | |

Collect Status Information | Apply License File | Transfer License |

Compumedics Neuroscan Dongle Updater

IUze this tool to
- collect dongle information (create a c2v file)
- apply license updates (import a v2c file)

License updates are typically sent to you by email and may require that you provide dongle
information first. You only need to use this tool if asked to do so by Compumedics Meuroscan or
your local sales representative,

Collect information from this computer to enable:
@ Update of existing protection key

() Installation of new protection key

Collect Information

-

Click the Collect Information button. You will be prompted to select a folder and a
file name for the .c2v file that will be created.

03:56:37

You will then see a message with the results; " Stausretrieved homHASF successhull. -y, o

.c2v file has been created; e-mail it to the address given to you by tech support (or
currylicense@neuroscan.com).

When you receive the .v2c file via return e-mail, go back to the Dongle Updater and
click the Apply License Update tab. Use the Browse button to select the .v2c file,
then click Apply Update.

Your HASP dongle should now be updated.

4 CURRY 8 Launcher

The CURRY 8 Launcher is found from the Start button in the path shown, orin the ...
\Neuroscan\Curry 8\ folder (or similar folder depending on your OS). You cannot run
CURRY and the Launcher at the same time. Close CURRY and then start the CURRY 8

Launcher. You can then [ Slenh CURRY from the Launcher, if desired.
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Meuroscan
Curry 8
®\ CURRY 8 Launcher
& CURRY S

|2| Dengle Info
29 Dongle Updater

|€| Meurcscan Website
!'!?u Uninstall

Running it displays the following window.
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# CURRY 8 Launcher =23

[ J‘_\ | Available Features

Type Level D Hasp Key ID Key Type  Server a
Care 4 9104 100156641 HASP-HL localhost
Acquisition 4 9114 100156541 HASP-HL localhost -
Signal Processing 4 9124 100156541 HASP-HL localhost I
Source Analysis 7 Q9137 100156541 HASP-HL localhost
Image Data Processing 7 9147 100156641 HASP-HL localhost B
Digitizer Support 4 9154 100156641 HASP-HL localhost
Elekta MEG Reader nfa 2161 100156641 HASP-HL localhost
Ricoh MEG Reader nfa 9162 100156641 HASP-HL localhost o
Refresh ] [ Dongle Info
(A) Modules
Selected modules appear in the 'Start CURRY' list,
[#] Signal Processing (S) [] Acquisition (X}
Basic Image Processing and Source Analysis (B) Diigitizer (0)
[#] Advanced Image Processing and Source Analysis (A)
Launch Options
Start CURRY [xssm v] « Aquisition
« Signal Processing
« Advanced Image Processing and Source Analysis
« Digitizer Support
Optional: Bekta MEG Reader (E) [#]Video Recording (V)

[¥] Ricoh MEG Reader (R)
[ Third-Party EEG Reader (T)

[ J‘_\ ) Advanced Launch Options
[ Width, height [pixels]: 1920 = 1080
[]Dongle Server: localhost

Additional Command Line Parameters:

,

When you start CURRY, the default setting is to display everything for which you have
a license. At times, you may wish to simplify the CURRY display by hiding the sections
that you are not using. For example, if you are analyzing the data only, you may
decide to not display Acquisition and Digitizer panels and icons. Or, you may decide to
display only the acquisition and video modules if you are acquiring the data only. You
have the option to display whatever modules you wish.
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Available Features
This displays the CURRY licenses on your dongle. Click the Dongle Info button to go
to the SafeNet web site for more information about your licenses.

Modules

This displays the main modules in CURRY, with their license codes. Select the modules
you want to use/display from here, and they will be displayed in the Start CURRY list
below under Launch Options.

Acquisition - X

Digitizer - D

Signal Processing - S

Basic Imaging Processing and Source Analysis - B
Advanced Imaging Processing and Source Analysis - A

Launch Options
Clicking the list displays all permutations of licenses that can be used. The content of
the list depends on what you selected for the Modules and which licenses are available

on your dongle. If you select one with fewer licenses and click , you will

see only the functionality that is relevant for those licenses. In other words, this is
simply a way to reduce the visual information on the screen, displaying only those
options that may be needed. For example, if all you are doing is acquisition, open just
the X license.

KSBAD -

HSBAD
X5BA
X5BRD
X5ER
X5BD
X5B
®5D
X5
XD

kA
SBAD
SBA
SBRD
SBR.
SBD
5B
5D

5

ID

I

ED

E

D

Optionally, there are additional licenses available for:

Elekta MEG Reader (E)
Ricoh MEG Reader (R)
Third-Party EEG Reader (T)
Video Recording (V)
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Advanced Launch Options
Width, height [pixels]. This refers to the size of the main CURRY window when
opened. You can set it as desired.

Dongle Server. If you are using the dongle on a server instead of the local
computer, and you wish to restrict where CURRY looks for licenses, enter the name
or IP address of the server here.

Additional Command Line Parameters. This line is only meant to be used if so
directed by the CURRY HelpDesk. You will be given the commands to type in. If you
enter an unknown command, CURRY will interpret it as a file name (you can use a
fully qualified filepath as a command) and display a warning (assuming the file does
not exist).

Create Shortcut. If you want to start "Curry X" with a certain dongle server,
clicking "Create Shortcut" will create a shortcut for exactly this configuration.
Generally, Create Shortcut will create a shortcut on the desktop with all the
settings you have just set in the Launcher.

Click the | start | button to start CURRY.

5 What to do if CURRY does not start

With certain Windows 10 updates (Creators Update) the dongle service may not be
available automatically, which will result in CURRY not being able to start. Sometimes
this service gets stopped after a Windows update, or by your in-house security
solutions. Should CURRY not start, please follow the steps below.

1. Restart the computer.

2. Start the CURRY 8 Launcher (not the CURRY 8 program yet).

@ CURRY & Launcher
Desktop app

The CURRY Launcher will check if the license service is running and attempt to
start it (administrator privileges are required):

CURRY & X

o The dengle service is currently not running.

CURRY will now try to start the service now. This cperation will ask for administrator rights.
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If the license service is running, you should see features available on your dongle:

®. CURRY 2 Launcher *

Awvailable Features

Type Level D Hasp Key ID kKey Type  Server 2
Core 4 9104 1926300407 HASP-HL HP-S5ERVER
Acquisition 4 9114 1926309407 HASP-HL HP-5ERVER
Signal Processing 4 9124 1926309407 HASP-HL HP-SER.VER.

Source Analysis 7 9137 1926309407 HASP-HL HP-SERVER.
Image Data Processing 7 9147 1926309407 HASP-HL HP-SERVER.
Digitizer Support 4 9154 1926309407 HASP-HL HP-5ER.VER.
Elekta MEG Reader 9161 1926309407 HASP-HL HP-SERVER
Ricoh MEG Reader 9162 1926309407 HASP-HL HP-S5ERVER W
...Refesh || DongeeInfo
Modules
Launch Options
Start CURRY XSBAD o « Aquisition

« Signal Processing
« Advanced Image Processing and Source Analysis
« Digitizer Support

Optional: [+]Elekta MEG Reader (E) ["] Video Recording (V)
[+] Ricoh MEG Reader (R)
[+] Third-Party EEG Reader (T)

Advanced Launch Options
Start

Click Refresh if the list of features is empty after the Launcher has just restarted
the dongle service.

If the CURRY 8 Launcher fails to start the license service, you can do it manually:
1. Open Computer Management - > Services and Applications ' » Services.
2. Select the Sentinel LDK License Manager.

3. Click Start the service:
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2 Computer Management
File Action

e | rmE E -

View Help

B » o umw

A Computer Management (Lecal | < Sepvices
~ [[’& Systemn Toels ) ) ~ .
@ Task Scheduler Sentinel LDK License Manager MNarne Description Status Startup Type Log On As
{2 Event Viewer £ Program Compatibility Assi... This service.. Running Automatic Local Syste...
5 Start the service & y - . " .
| Shared Folders £k Quality Windows Audio Vid... Quality Win... Manual Local Service
4 Local Users and Groups| &) Radio Management Service  Radio Mana... Manual Local Service
'Z{E!' Performance Description: ) Remote Access Auto Conne... Creates a co... Manual Local Syste...
& Device Manager Manages licenses secured by Sentinel (g, Remate Access Connection... Manages di.. Running  Manual Local Syste...
w 55 Storage LDK ‘&l Remote Desktop Configurat.. Remote Des.. Running Manual Local Syste...
= Disk Management ) Remote Desktop Services Allows user...  Running  Manual MNetwork S...
v G Sevices and Applications & Remote Desktop Services U...  Allowsther.. Running  Manual Local Syste...
Services ‘&) Remote Procedure Call (RPC) TheRPCSS.. Running  Automatic Network 5.,
& WMI Centrel &) Remote Procedure Call (RP...  In Windows... Manual Network 5...
L) Remote Registry Enables rem... Disabled Local Service
‘& Retail Demo Service The Retail D... Manual Local Syste...
Ok Routing and Remote Access  Offers routi... Disabled Local Syste...
{£:RPC Endpoint Mapper Resolves RP... Running  Automatic MNetwork S...
&l Secondary Logon Enables star... Manual Local Syste...
‘Gl Secure Socket Tunneling Pr..  Providessu.. Running  Manual Local Service
i Security Accounts Manager  Thestartup ... Running  Automatic Local Syste...
ik Security Center The W5CSV... Running  Automatic (D... Local Service
&) Sensor Data Service Delivers dat... Manual (Trig...  Local Syste..
‘& Sensor Monitoring Service Monitors va.., Manual (Trig... Local Service
£ Sensor Service Aservicefo.. Running  Manual (Trig...  Local Syste...
Sentinel LDK License Mana... Manages lic... Automatic Local Syste...
O Server Supperts fil..  Running  Automatic Local Syste...
£ Shared PC Account Manager  Manages pr... Disabled Local Syste...
L) Shell Hardware Detection Provides no...  Running  Automatic Local Syste...
Gk Smart Card Manages ac... Disabled Local Service
&5 Smart Card Device Enumera... Creates soft... Manual (Trig... Local Syste...
Gk Smart Card Removal Policy  Allows the s... Manual Local Syste...
L SNMP Trap Receives tra... Manual Local Service v
< > |\, Extended [ Standard

If the Sentinel LDK License Manager is missing or fails to start,
driver from:

install the dongle

C:\Program Files\Neuroscan\Curry 8\License\HASPUserSetup.exe.
If this does not work, get the latest dongle drivers from here (look for "Sentinel

HASP/LDK - Windows GUI Run-time Installer"):
https://sentinelcustomer.gemalto.c sentineldownl S
Another option is to re-install CURRY 8.

If the license service is running, but the list of features in the Launcher remains
empty:

1. Check if your USB dongle is inserted and its light is on.

2. In case a network license is used, check if the computer providing the
license is available.

3. Check the chapter Network CURRY just below in the CURRY User Guide for
additional information.

4. Update the license driver (see above).
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CURRY on a Network

There are three scenarios for using CURRY and a network.

The first is to have a network license, or red network dongle, on the server, and then
multiple users may access that license from computers on the network. This is described
just below in the Network CURRY section.

Second, incoming data may be transmitted to a second computer where it may be viewed
and recorded (a dongle with at least an acquisition license is needed), or, the data stream
may be sent to MATLAB or other third party program, or both. The options for this use are
described in the Configure as NetView Server or Client button in the Amplifiers panel.

Third, it may become advantageous for you to relocate your data files and the Database
to a server that can be accessed by multiple users. This is described in the Multiple User
Access of the Database section below.

General Network and File Size Questions

What is the difference between the network and local versions of the CURRY software?

The software, drivers and services that are installed are exactly the same in both
cases.

We use technology from Sentinel HASP for licensing:
http://www.safenet-inc.com/software-monetization/sentinel-has

The Sentinel drivers are part of the CURRY installer.
The client computer needs to have CURRY and the license driver installed.
The server computer may have CURRY installed as well, if it also acts as a work
station, but it would also suffice to only install the license driver, which contains the
process needed to distribute the license on your network.

Is the network version a floating license?
Yes. CURRY can be installed on as many work stations as you like. Whenever an
instance of CURRY is started, the needed licenses will be blocked for other users and
released again when an instance of CURRY closes. You can have as many instances of

CURRY running in parallel as you have licenses available.

Does it have a centrally-managed license file. If so, does the license manager portion get
installed on a server?

The computer that holds your license needs to run a local process (part of the CURRY
installer) that lets you access the "Sentinel Admin Control Center", where you can
further restrict access of licenses to certain users, see which users currently occupy
licenses and so forth.



http://www.safenet-inc.com/software-monetization/sentinel-hasp/
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Your license comes on a USB dongle that can be used on any computer that has the
Sentinel drivers installed. If needed, Compumedics Neuroscan can provide a software
license that is bound to a certain computer and does not require any USB hardware.

The license code itself is managed by Compumedics Neuroscan. You will receive a
perpetual license based on your order, so typically no maintenance is needed.

If your license needs to be changed/updated, this can be done remotely via small
updated files you receive from us via email.

How large are the data files generated by this software?
This depends on how you use the software.

If you only read in data files that already exist (such as EEG recordings or DICOM
image data sets), CURRY will only write small parameter files (smaller than 100 KB) that
contain information to be able to read the files.

If you use the CURRY Acquisition module to record EEG files from a Neuroscan EEG
amplifier, the resulting filesize depends on the sampling rate and number of channels
you use. One minute of EEG data from a 69 channel recording at 1 kHz sampling rate
occupies ca. 16.5 MB.

If you export files (such as EEG recordings or DICOM image data sets) from CURRY, the
resulting file will be of a similar size to the source file you have loaded into CURRY.

If you export results, these files are typically smaller than 1 MB, however, some
operations can produce results that are 1 GB or more, depending on the selected
parameters.

CURRY creates a log file every time it runs, which is typically in the range of a few 100
KB.

The CURRY installation itself occupies approximately 1.2 GB.

6.1 Network CURRY

It is possible to run CURRY across a network. That is, the HASP dongle on a host
computer can be used to run CURRY on a remote computer(s) over a LAN. However,
CURRY can only run on as many computers simultaneously as there are licenses on the
dongle. Network licenses require a special type of dongle (with a red housing), and
these are typically purchased with the original order (they can be purchased later, as
well).

CURRY will look for the network licenses automatically; local dongles will be preferred.

In order to "see" the dongle on a network computer in the LAN (not over the internet),
you have to install the dongle driver on the that PC. The driver will launch a service
that makes the dongle visible to the other computers. The firewall on the server
computer has to be configured to allow remote access. The server computer should be
on the same subnet.
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In most cases (e.g., Windows 7 with a internet connection), all you need is to plug in
the dongle on that computer and Windows will do the rest. If that does not work, it
will be necessary to install the drivers manually. There are three ways to do this.

1. Install CURRY 8 on the server computer, and the drivers will be installed
automatically.

2. Copy the HASPUserSetup.exe file from an existing CURRY 8 installation (in the ...
\Program files\Neuroscan\CURRY 8\License folder) to the server and run it. The
drivers will be installed into the CURRY 8 folder that it creates. There is also a
HASPUserSetupReadme.HTML file that contains the directions.

3. Download the drivers from Safenet: http://sentinelcustomer.safenet-
inc.com/sentineldownloads/.

Then, if you are connected to a LAN, you will see the other Servers and IP addresses
in the license window. The 1 in the Licenses available column indicates the computer
that has the dongle (if more than one computer on the LAN has a dongle, all will be
shown). Highlight that computer and click OK. If you select Set as Default, that
computer will be accessed automatically for the dongle in the future.

Additional Details for Running CURRY on a Client PC
First, some operational definitions:

Server: the PC that will have the CURRY 8 dongle physically connected to it.
Client: any PC with the CURRY 8 software installed.
CURRY 8 network dongle: this will be a dongle, red in color.

Basically, to run CURRY 8 on any client PC, you need to fully install the CURRY 8
software on that computer.

On the client, click the Windows Start button, and go to Programs — Neuroscan —*
CURRY 8 —* Dongle Info. This calls up a local page inside your web browser, which
will display information about any detected licenses. Your dongle's 'Key Type' should be
'HL Net', or HL NetTime'.

@;’afeNet
m Sentinel Keys Available on PC-TECH

# Location Vendor Key ID Key Type Configuration Version Sessions Actions
Products 1 HP-SERVER 41632 619995137 HASP HL MetTime 10 = 325 T [OBrowse||NetFeatures
Features

Sessions
Update/Attach

Access Log
Configuration

Diagnostics

Help
About



http://sentinelcustomer.safenet-inc.com/sentineldownloads/.
http://sentinelcustomer.safenet-inc.com/sentineldownloads/.
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From the main page, under Options click the Configuration button. Select the
Access to Remote License Managers tab.

@ﬂel\let

Sentinel Admin Control Center

Configuration for Sentinel License Manager

tinel K Basic .l;m:esa to Remote Ammfrom Detachnhle
Sontnol Keys Settings e License Managers Remote Clients Licenses
Products
Features

) Machine Name
Sessions
Allow Remote Access to

Update/Attach ACE
Access Log Display Refresh Time 3 (seconds)

g ¢ Tahla Rrwe nar Pana an iE ta ANNY

Select Aggressive Search for Remote Licenses and under Specify Search
Parameters, enter the IP address of the server PC. If the client and the server are on
the same Subnet, you may not need to enter the server's IP address on the client
side. If on the same Subnet, the first, second, and third numbers of your client and
server IP address should be identical (such as, 192.168.1.10 and 192.168.1.22) If they
are on different Subnets, then manually entering the server IP address is usually
needed.

Configuration for Sentinel License Manager

Basic T Access to Remote Access from Detachable
Settings License Managers Remote Clients Licenses

'Alluw Access to Remote

Licenses td
Broadcast Search for Remote @
Licenses '

ressive Search for Remote @

icenses

Specify Search Parameters

I Enter IP address of the server PC I

On the server PC, you can run the Sentinel Access Remote Center to access this
same field, or use the following address:

http://localhost:1947/ int_/config_to.html.

Go to Access from Remote Clients and make sure the Allow Access from Remote
Clients field is selected (this is the default).




Configuration for Sentinel License Manager

Basic T Access to Remote Access from Detachable
Settings License Managers Remote Clients Licenses

Currently, no network-enabled Sentinel key is connected to this License Manager.

Allow Access from Remote
Clients

Access Restrictions

The dongle driver communicates via port 1947 - ensure the firewalls on the server and
client allow this. Normally, the installation will take care of this automatically, but you
could encounter a problem if you used plug and play for the installation.

To check the features installed on a license key, click the Features button under
Options, and check the table. The Limit field will tell you how many instances of a
particular module may be executed simultaneously. (Your list may appear simpler than
the one below). What is called a "License" in the context of this manual, appears as
"Feature" in the Admin Control Center. The license for every module (Acquisition, Signal
Processing, etc.) is represented as a feature on your dongle (or Softlock).

@a‘feNet ventine \amin Control Cente
m Features on : Key 619995137 (Vendor: 41632)

Sentinel Keys # Product Feature Location Access Counting Logins Limit Detached Restrictions Sessions Actions
Products 1 - 0 B HP-SERVER Loc Met Display Station - 10 - Perpetual - B Browse
6 9164
Sessions 2 CURRY 8 Curry 8 Video 4 & HP-SERVER  Loc Net Display Station 1 5 - Perpetual 1 DOBrowse
3 8 9154 B HP-SERVER  Loc Met Display Station 1 5 - Perpetual 1 OBrowse
Update/Attach CURRY 8 Curry 8 Digitization 4
4 § 4z & HP-SERVER  Loc Net Display Station 1 5 - Perpetual 1 DOBrowse
Access Log CURRY 8 Curry § Image Processing 7 .
Configuration 6 9137 | X
Ty 3 CURRY 8 Curry 8 Analysis 7 B HP-SERVER Loc Met Display Station 1 [} - Perpetual 1 BBrowse
6 8 124 @ HP.SERVER  Loc NetDisplay  Station 1 5 - Perpstual 1 M Browse
Help CURRY 8 Curry & Signal Processing 4 o piay P
About 7 6 9t B HP-SERVER Loc Met Displa Station 1 5 Perpetual 1 DOBrowse
CURRY 8 Curry 8 Acquisition 4 - play - P
8 8 9104 B HP-SERVER  Loc Met Display Station 1 5 - Perpetual 1 B Browse
CURRY 8 Curry § Core 4

A single-seat network license will likely show a Limit of 1 for 9002, 9005 and 9006.
This means that, while a network license, it will only allow access to any one client at
a particular time. In this particular instance, the dongle supports a maximum
concurrency level of 10 (hard-coded into the dongle when purchased), and the Curry 8
"product” on it supports up to 5 simultaneous users.

Finally, the Sessions page, under Options, will tell you what PC is accessing a
network license at any given time.

After making or verifying the settings, open CURRY and the dongle on the network
should be found and CURRY should open normally. If you run into problems, contact
curry8help@neuroscan.com.
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The CURRY Display

The CURRY Display

When you start CURRY and open a Study, you will see several parts in the main display.
What you see will vary somewhat based upon the type of license you have. For example,
if you have a basic analysis only license, you will not see the options for acquisition and
source reconstruction.

If you look at the Title Bar at the top of the window, you will see letters after the
program name.

& CURRY 8.0 XSBAD-ERTV

These letters let you know what license(s) you have (described In the Introduction
section above).

¥ - Acquisition

D - Digitizer

S - Signal Processing

B - Basic Source Analysis

(R) - Special Research license
A - Advanced Source Analysis
E - Elekta MEG Reader

R - Ricoh MEG Reader

T - Third-party EEG reader
V- \Video Recording

An "SBA" license would therefore mean you will have access to Signal Processing and
Basic and Advanced Source Analysis. The "V" license is required to record video; it is
not required for the replay of existing video files.

The figure below shows all of the buttons and options that are available with a full
license, along with the main parts of the display (seen once a Study is opened).
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@ CURRY 8 Alpha XSBAVD - [Dipoles, Scans, and CDR] | |

4

r—
T File Edit View Database Acquisition Digitizer Functional D% Main Menu Bar ILocalize Source Results  Coordinates  Window Help _ 8 x
dre PR EGIEE ol& =5 @

LETRIOB ildddld] bl A l& Ik
CURRY 8 Tutorials.cdb ( Head Model | flz = Toolar l"S CDR (sLORETA)
- &% Acquisition [ = I ; i b [F-distributed]
. 4% Image Data £ 7
. & Signal Processing [ Scan Methods ] =
a4 g% Source Reconstruction [ = ity I % I
Database Display =
E= S - -
a [*= Dipoles, Scans, and CDR =
5 Dipal CDR. Dipole Location: | Off - = L
& @ EpiSpike.avg i
%8 MRLimg I 500 v
. = Simulated Data | Parameter Panels
. & FMRI () Advanced o e
> & Frequency Domain [ = ] 0.000 M

Toolbar Icons # Functional Data @ FD,Maps A () ImageData @30 View  +

3 & Multimodal Seurce Reconstructi

> & Source Coherence Use: Cortex (56) 2. 5mm -

. 4% Using Macros

Grid Spacding [mm]: 7.0

|| Exdlude Stop Markers

Source Type: Rotating -

Source Extension [mm]: 0 =

Source Coherence

0.0 250  55.0ms|| @ Image Data [ JW12 Grid View
N
Output

55.0ms (max 26253): q=17.2, (0.12, -0.39, -0.81), » 50%: 6.3 ml i
ME:20_senlained cianal: 80.20%

* Ancillary Tabs
22 Parameter Tabs | 1% . Elow = Macro S5 Keport

For Help, press F1

The Main Menu Bar is a standard feature across Windows applications. Many of the
options you will use can be found in the drop-down lists. The menus will vary
depending upon whether you have a Study open and the license you have. The Main
Menu Bar is described in the next section below.

The Toolbar icons are shortcut buttons for operations that are generally performed
most frequently. They are described in more detail in the Toolbars section below.
There are Toolbar options that are accessible all of the time, and other ones that are
accessible only for certain displays, such as the Functional Data Toolbar, the Image
Data Toolbar, and so forth.

The Display Options let you select what you want to see in the data display region.
For example, you may choose to view the Functional Data only, or the Image Data
only, or a combination of displays. These are described in the Display Screen Options
section below.

The Data Display area is where you will be viewing and working with the data files.

A Database is used to select the files you want to work with. Databases can contain
zero or several Groups. Each Group can be divided into zero or several Subjects.
Each Subject may have one or more Studies. Each Study contains the Functional
Data, the Image Data, and other files that you wish to use. The Database is
described in detail in the Database section below.
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The Workflow list is seen when you click the ~0Wn:1rk'f|nw? tab below the Database.
The items in the list will vary according to the Study you open and the operations that
have already been performed. It shows you what has been done (green check) and
what additional steps you may wish to perform (blue arrow). Clicking an item takes you
to the section of CURRY needed to review or perform the task. The Workflow list is
described in more detail in the Workflow section below.

The Parameter Tabs are grouped according function: Acquire, Functional Data, Event
List, etc. Clicking a parameter tab displays the associated Parameter Panels, which
may be expanded to see the options. These are discussed in more detail below.

The Ancillary Tabs - Output, Macros, and Report - are described in the Output,
Macro, and Report section below. Briefly, the Output section displays the numerical
results of the operations that are performed, as well as other information. Macros are
used to record the operations you perform. The Macro can then be applied to other
data files you select. The Report was created as a means to save text and graphics
(a sort of research notebook), as well as a report for clinical users.

The Status Bar is seen at the bottom of the display, and is useful to display the
progress of longer duration operations.

Repositioning the Display Screens

There are several ways in which you may reposition the display areas to, for example,
maximize the area for the Data Display. One is to grab the divider between displays
and resize the windows. Dividers occur throughout CURRY - if you see two parallel lines
separating displays, chances are that you can grab and drag the divider.

You can also undock the entire display of processing options and/or the Output,
Macro, and Report screens. Grab and drag one of the title bars

, or double-click the title bar, and the entire set of

options or displays will appear in a free-standing display. To undock the entire display,
View —* Lock Window Layout has to be disabled. To dock it again, double-click the
title bar.




42

Functional Data

R Sl k- XN T

Channel Groups / Bad Blocks | + ]

Epochs

Maise Estimation

Montages

Options

[
[
[
[ Frequency Domain
[
[
[

Colors

@' Functional Data

You may also reposition an individual parameter panel outside of the CURRY display (or
to a second monitor), as well as to other positions within the CURRY display (assuming
View —* Lock Window Layout is not enabled) by double-clicking on its tab:

xaw':'rkﬂ':'w. This allows you to access whatever panels you wish (

~9W°rkf|°w, is a good one to leave off to the side). Double-click on the title bar to
return the panel to its original position.
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[ % CURRY 8.0 XSBAVD - [Common Artifact Reduction]
@ File Edit View Database Acquisition Di
drehRG B0~ w56 |
F

Workflow 9 Brod e Visi
@ [ Channel Groups | Bad Blocks | + ] FP1
Common Tasks = ==

# Show the Database [ Filtering |+ ] c3
F2 Open a File... Bandpass Filter P3
E Create Amplifier Configurations Filter Type: [Uﬂ: '] o1
Ij Start an Acquisition Low Filter: Freq. [Hz]: Slope [Hz]: 'II_?.?;
Create a Montage High Pass 100 5 200 = TS
e High Filter: Freq. [Hz]: Slope [Hz]: EZ
s — Workflows . Low Pass | 30.0 5.0 : ECZ

I © select Scope Notch Filter Ega
@ Signal Processing & D On/oft rarmenics - Slope [Hz]i TP
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Parameters Bandstop Filter F17
Rereferencing [T onjoff Harmaonics FP2
(@) Interpolate Channels Freq. [Hz]: Width [Hz]:  Slope [Hz]: 244
(3) Define Bad Blocks 50.00 0.0 K 5.0 : pa
E):) Baseline Correction (Off)
@) Filtering [ Advanced ~] E:

You can full-size the data display with a single click. Position the mouse in the upper
right corner of the data display to see the expand button. Clicking it will expand the
data display to the entire screen. After expanding the display, position the mouse in
the same area to see the reduce button.

"’M"LF‘N"""\_/«H\,,,N Q
W e ey 831
U“H.fww -6.88

If the layout gets too "messed up"”, and you want to restore the original layout, select
View —* Reset Window Layout. The default layout will be restored when you restart
CURRY; you will be asked whether to restart it immediately.

As you use the program, you may note that the parameter headings sometimes appear
in bold.




[ Channel Groups [ Bad Blocks | + ]

(V]  Baseline Correction | +]
[Ed Filtering |+
(V]  Artifact Reduction |+ ]

Epochs |

Maise Estimation

Freguency Domain

Montages

Options

Colors

When you change a setting (from the defaults) in selected parameter panels, the
heading will turn bold, letting you know that something has been changed or enabled.

If you have multiple Channel Groups, such as with MEG data or with depth electrode
data, you will see separate, color-coded Scale Tools for each group.
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7.1 Main Menu Bar
This section contains a description of the options seen at the top of the CURRY display:

File Edit View Database Acquisition Digitizer Functional Data Maps ImageData Localize SourceResults Coordinates Window Help

These options will not all be seen until you open a Database, and then select a Study for
use. Fewer options are seen if you have less than a full license.

7.1.1 File

This contains the basic commands for opening, saving, closing and printing, as well as
other commands specific to CURRY. The options that are seen will vary depending on
whether you have Study data displayed or not. If you have Study data displayed, you
will see the more complete list of options. The options that are also accessed by
Toolbar icons have the icons displayed.

File | Edit View Database Acquis
lj Mew Ctrl+M
F£ Open File... Ctrl+0
o Open Folder...
'T;, Open File Location
Save Study
Save Study As...
EEI Save Data Display As...
Save Movie As..,
| @ Save Report As...
[z Save As Report Heading...

Scope k
Pararneters 2
Database 2
Functional Data [
Maps 3
Image Data 2
Results 2
= Print.. Ctrl+P

Print Preview...

Print Report

o [

1 CURRY 8 Tutonals.db

Exit
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New. The New option is used to create a new Study (same as the lj icon on the
Standard Toolbar, or Ctr/i+N). Selecting it will create a new "Unfiled" study in the
Database hierarchy. More importantly, it accesses the acquisition part of CURRY.

4 W Unfiled Studies
7 Study1

Open File. The Open option is used to open different types of files (same as the <
icon on the Standard Toolbar, or Ctr/+0O). Clicking the option displays a standard Open
file utility. Click the drop-down menu to see the types of files that may be opened or

displayed.
All Functional Data Files (%...7) =
CURRY 8 Studies (*.cst)

All Functional Data Files (*...%)
AllTmage Data Files (*.%)
All Files (%)

If you select Functional or Image Data files, and then select a file, a new "Unfiled"
Study will be created with the file in the proper folder. This saves the step of creating
a new Study first.

Study files (.cst) provide the flexibility to open and use existing Studies at any time,
without having to close an already open Database. You may open several saved
Studies, and compare their data without having to create a Database containing them.

Open Folder. Use this option to open a functional data folder (such as a
Compumedics folder), or an image data folder.

Open File Location. Click this option to access the Windows Explorer program to the
folder containing the selected data file. This is a convenience for finding files or

changing their Properties (as in Read Only). The option is also accessed from the P-E’
icon on the Standard Toolbar.

Save Study. The Save Study option lets you save the currently opened Study (.cst).
Clicking it displays a standard Save file utility. The .cst files in the selected folder are

seen. If you have already saved the file, clicking this option saves any changes to the
file automatically, with the same file name.

Save Study As. Click Save Study As to save the current CURRY Study using a
different file name.

Save Data Display As. Select this option to save the data display region using one of
the possible graphics file types (seen in the Save as type list).
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Portable Metworns Graphics (" png)

Hortable [=8 O
Windows Bitmap (* bmp)

Graphics Interchange Format (*.gif)
JPEG Format {* jpa)

Erhanced Metafile (.emf)

All Files (*7)

Save Movie As. A movie comprising the selected Timerange and showing the whole of
the data display can be saved as an .avi file.

Save Report As. After completing the Report, click this option to save it in either .rtf

or .txt format. The option is also accessed from the E icon on the Report Toolbar.

Save As Report Heading. This option is used to save the heading once it has been
created in the Report display. It will then be used as the heading for subsequent

Reports. The option is also accessed from the E icon on the Report Toolbar.

Scope. Select a Scope configuration, if desired (same as at the top of the Workflow
panel). Scopes are predefined configurations of parameters that have been created for
ERP Analyses, Epilepsy evaluations, and Source Reconstructions. They are short cuts
that select the most frequently used options in those scenarios. See the Global,
Scope, Study and Other Parameters section below for more information.

*  <PMone=

<All=

Curry 7
ERP

Epilepsy

Parameters. The Parameters are an important part of CURRY. CURRY has three kinds
of Parameter configurations: Global Parameters, Scope Parameters, and Study
Parameters. Global Parameters are applied across all data files, all Studies, all
Subjects and all Databases - they are applied globally. Scope Parameters contain
preconfigured settings for ERP Analyses, Epilepsy, and Source Analyses (described in
the Global, Scope, Study and Other Parameters section). Study Parameters are
applied only to the particular Study. When you save the Study Parameters (.cfg
configuration files), for example, all of the settings in CURRY are saved with that
Study. When you reopen the Study, the parameters are applied, and you will be back
where you were when you closed the Study. Last Used Parameters are like Study
Parameters, except they are the parameters that were in place when the study was
closed, and so may be more recent than Study Parameters. Last Used Parameters are
controlled by Edit —* Options —* Settings selections.
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Load Parameters...

Save Parameters As...

Load Study Parameters
EE—[I Save Study Parameters
Reset Study Parameters...

Load Global Parameters
Save Global Parameters

Reset Global Parameters

Load Scope Parameters
Save Scope Pararneters

Reset Scope Parameters

Load Last Used Parameters

Load Parameters. This option lets you select previously saved .cfg files. The
settings will be applied, although the .cfg file itself will not appear in the
Database.

Save Parameters As. This option is similar to Save Study Parameters, except
that it displays a Save As utility to name and place the .cfg file. The .cfg file is
saved only, not applied. You can select it at a future time using Load
Parameters. The option allows you to create a new .cfg file without changing the
currently open one.

Load Study Parameters. In some cases, the Study Parameters may contain
operations that require lengthy steps in their application (such as, some CDR
computations). In these cases the parameters are not applied when you open the
Study, as you may not wish to wait. The parameters are applied explicitly by
selecting File —* Parameters —* Load Study Parameters.

Save Study Parameters. The current study settings will be saved and displayed

below the Results folder [ Study Parameters.cfg . If you have not already created a
.cfg file, you will be able to name it and select its folder. If you already have a .cfg
open, the new settings will be written to it. The same option can be accessed from

the ":ﬁ button on the Standard Toolbar.

Reset Study Parameters. Clicking this options displays the following dialog.
Clicking OK will remove the Study Parameter settings, leaving the Global
Parameters. The Study Parameter file remains in the Database, and will be applied
when you open the study again. If you want to reapply the Study Parameters
without closing and reopening the Study, go to File —*Parameters —* Load
Study Parameters.
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h User interface will be reset to global parameter settings!
_l_}. (or, if no global pararneters were saved, to factory settings)

ok || Concal |

Load Global Parameters. Clicking this option will immediately apply settings that
have been saved using Save Global Parameters.

Save Global Parameters. The settings you make will be saved and applied
globally to all Databases, Subjects, Studies and data files. The settings are saved
in the GlobalParameters.cfg file in one of two folders, depending on the operating

system you have (see Target Folders for Windows XP versus Windows 7).

The types of settings that may be saved include:
- Colors, such as the colors of the waveforms or other components in the
Colors panels.
- Most parameter settings.
- Most of the Properties in the 3D View List.

Reset Global Parameters. Clicking this option displays the following self-

explanatory message. The original Global Parameters will be restored the next time
you run CURRY.

) Global parameter files will be reset. Changes take effect the next time CURRY & starts.
_l_}. (Chlsers\Marty\AppData\RoamingMeuroscan Curry 8\5essionDefaults.cfg)
Mote: in order to reset study parameters, remove them from the study and reload the study.

ok || Cancel |

Load Scope Parameters. Clicking this option will load the Scope Parameters that
have been saved using Save Scope Parameters.

Save Scope Parameters. You may make changes to the Scope Parameters that
you have selected, and save the changes.

Reset Scope Parameters. Clicking this option will restore the default Scope
Parameters for the selected file.




50

Load Last Used Parameters. If you have saved the Last Used Parameters for the
study you have open, you can load them using this option. Last Used Parameters
are described under Edit —* Options —* User Interface.

Database. This accesses the New, Open, Close, Import, and Export options.
These are the same options as listed under Database on the Main Menu bar, and are
described there.

Mew...
Open...
Close
Import...
Export...

Functional Data. This accesses the Save Data, Save Noise Covariance, Save
Peaks, and Save Averaged Interval options. These are the same options as listed
under Functional Data on the Main Menu bar, and are described there.

Save Data...
Save Moise Covariance...
Save Peaks...

Save Averaged Interval...

Maps. These options are the same as those found under Maps —* Save, and are
described there.

Save Measured Data...

Save PCA /ICA Filtered Data...
Save Fitted Data...

Save Difference Data...

Save Interpolated Data...

Save Coherence Results...
Save PCA Results...

Save ICA Results...

Image Data. These options, Image Data Parameters and Save Image Data As,
are the same as those found under Image Data (on the Main Menu Bar) and are
described there.

Results. These options, Load Results, Save Results As, and the source
reconstruction results export options, are the same as those found under Source

Results (on the Main Menu Bar) and are described there.
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Print / Print Preview. These options open a preview of the active study's window for

=
printing. Print is also accessed from the 7= icon on the Standard Toolbar (or Ctrl+P).

=
Print Report. Selecting this option prints the Report. It is also accessed from the oo
icon on the Standard Toolbar and the Report Toolbar.

Recent Databases/Studies. The next section lists recent Databases (.cdb files),
Studies (.cst files), and, most importantly, data files that have been opened. Click a
Database to open it, or click a .cst or data file to open it as an "Unfiled" study.

Exit. Exits CURRY.

7.1.2 Edit

Clicking Edit displays the standard Undo (Alt+Backspace), Cut (Shift+Delete), and
Paste (Ctr/+V) options common to Windows applications. Most of the options can be
accessed from the Standard and/or Report Toolbar icons, or the accelerator keys on
the keyboard, as shown.

Edit | Wiew Database Acquisition Digitizer Functiona

Undo Alt+Backspace

Cut Shift+Delete

Copy Selection Te Clipboard Ctrl+C
[E Copy Data Display To Clipboard Ctrl+Shift+C

Copy Window To Clipboard

Paste Ctrl+V

Append Selection To Report Ctrl+5Shift+R

[E Append Data Display To Report
T_, Append Clipboard To Report

ai) PauseFit Ctrl+Shift+P
Go To Previous Dipole Ctrl+ Shift+ Left
Go To Mext Dipole Ctrl+Shift+Right
Options...

Copy Selection To Clipboard. This option is used to copy selected text or the part of
the display having the focus to the Windows Clipboard. The E icon on the Standard

Toolbar has the same function (or Ctr/4+C).
Copy Data Display To Clipboard. Copies the entire data display to the Windows

Clipboard. The (& icon on the Standard Toolbar has the same function (or
Ctrl+Shift+C).
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Copy Window To Clipboard. Copies the entire CURRY window to the Windows
Clipboard.

Append Selection To Report. Selected text or the selected pane in the data display
e
will be copied to the Report. The -= button is found on the Report Toolbar (or

Ctri+Shift +R).

Append Data Display To Report. Co-pies the data display to the Report. The Er'—'
icon on the Standard Toolbar and Report Toolbar has the same function.

Append Clipboard To Report. Pastes the Windows Clipboard contents to the Report.

The "= icon on the Standard Toolbar and Report Toolbar has the same function.

Pause Fit can be used to pause lengthy source reconstructions, e.g., in order to
adjust parameters before continuing. The ‘lll icon on the Source Reconstruction
Toolbar has the same function (or Ctr/+Shift+P).

Go To Previous Dipole. If multiple dipole solutions have been computed, this option
will move the Image Data display (slices) to the position of the previous dipole. The

é icon on the 3D View Toolbar has the same function (or Ctri+Alt+left arrow).

Go To Next Dipole. If multiple dipole solutions have been computed, this option will

move the Image Data display (slices) to the position of the next dipole. The ‘f} icon
on the 3D View Toolbar has the same function (or Ctr/+Alt+right arrow).

Options. Options contains a variety of user selections. Use the buttons on the left to
access the various options. If you wish to return these options to their default
settings, go to File —*Parameters —+ Reset Global Parameters. (This deletes the
SessionDefaults.cfg file in the User folder. This file is written each time CURRY is
closed, and contains these Options as well as the acquisition parameters).

E Settings
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S 0. ==
i e
R Cutput window and log file verbasity: [Results Only v]
Settings
[] Enable Study Logbooks Ifin Database
# Results and Info
User Interface
J('x Storage
_ Same folders for all data types
Function Keys
. Functional Data
Acquisition Prefetch buffer size [% of available RAM]: 25 =
[
Opening and Clasing
|| Hardcopies o ) -
[ Release network dongle after inactivity [min]: | &0
[
! H []Enable Last Uszed Parameters If in Database, Autosave
i Colors Mever
[ I Run Study Macros: [Always v]
* Unfiled Studies with = 1 file: [Ask to Insert into Database v]
Trouble-
shooting Sawve Report: [p,gk = ]
[ QK ] [ Cancel ] [ Help ]
Output

These settings control the degree of detail contained in the Output file, as well as
the use of and content in the Logbook files.

Output window and log file verbosity. This refers to the amount of

information that is displayed in the ‘ Qutput | \vindow and the log file. Select
Results Only, Medium, High, or High including timing information. When the latter
most option is selected, many of the processing results (dipole fits, etc.) will
have timing information included in the Output.

‘Results Only v'

Medium
High
High (ind. Timing)

Enable Study Logbooks. Logbooks are a variation on the Output files. These
are contained in the Studies in the Database, where there is ease of access.
Logbooks are a record of the operations that have been performed to the
file(s) in the Study and the results that were obtained, and thus are a form of
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History. Like Output files, Logbook files are merely records. They have no effect
on the data files. Parameter files, on the other hand, are in a sense historical
records also, with the main difference being that they restore the last saved
state.

Create. You may create Logbooks or not. If you elect to create them, you
can control when they are created. There are slight differences depending
on whether you are opening a data file directly, or from within a Database.

Qutput
Output window and log file verbosity: |F‘.E5u|ts Only - |
| Enable Study Logboaoks Create: [If in Database "]

) If in Database, Ask
Verbosity: R
MNewver
Always

If in Database, Ask. If you have this option selected, and are opening
a data file not within a Database, no Logbook file will be created.

If you have this option selected, and are opening a Study within a
Database, a Save As dialog will appear and you have the option to save
a Logbook file if desired. If you already have a Logbook file in the Study,
the new information will be written to that file.

If in Database. If you have this option selected, and are opening a
data file not within a Database, no Logbook file will be created.

If you have this option selected, and are opening a Study within a
Database, one will be created based on the data file name. If you
already have a Logbook file in that Study, the new information will be
added to it.

Never. No Logbook will be created when you open a data file directly or
from within a Database.

Always. If you have this option selected, and are opening a data file
not within a Database, a Logbook file will be created using the data file
name.

If you have this option selected, and you do not have a Logbook file
already started in the Study you are opening, a new Logbook file will be
created using the data file name. If you already have a Logbook file in
that Study, the new information will be added to it.

In all cases where a Logbook file is created, and a Logbook file with the
default name already exists on the hard drive in the target location, a
Logbook file with a name containing date and time information will be
created, to avoid overwriting the existing file.

Verbosity. You can save just the Results, the Results plus additional
information, or All possible details.
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Storage

Same folders for all data types. This is a convenience option. If the option is
enabled (default), then say, for example, you have functional and image data in
the same folder, and then you load the functional data. When you go to load
the image data, you will be taken to the same folder where the functional data
was. If you have the option disabled, and you have the functional and image
data in separate folders, when you load either the functional or image data, its
folder will be memorized. If you load more functional or image data, you will be
taken to each respective folder. In other words, if you have all of your data
files in the same folder, enable the option so that the folder will appear when
you want to load more files. Disabling the option may be helpful in cases where
the additional file(s) you want to insert are located on different drives, across
a network, etc.

Functional Data

Prefetch Buffersize [% of available RAM]. This controls the amount of
available RAM that is used to speed up data processing. This is a useful option
for the 64 bit version of CURRY 8, where a file may be read completely into
memory. CURRY will check the available RAM and only use this percentage to
prefetch data. For example, if you have 8 GB RAM and a 2 GB file, CURRY will
load the entire file into RAM with the 25% setting. This will make file processing
go much faster. There are lower and upper limits (<100%) for the Buffersize
(e.g., 20-70%).

Opening and Closing
These are the options that are available when you open or close the CURRY
program.

Opening and Closing

Release network dongle after inactivity [min]: | 60

Enable Last Used Parameters If in Database, Autosave
Mewer
Run Study Macros: |.ﬁ.lways - |
Unfiled Studies with = 1 file: |.-5.sk to Insert into Database - |
Save Report: |Ask - |

Release network dongle after inactivity [min]. This allows the network
dongle to be released for others to access if it has not been active for N
minutes.

Enable Last Used Parameters. When this option is enabled, the most
recently used parameter settings can be saved and are applied when you
reopen the Study. These supersede the Study Parameters you may have saved
(should there be conflicts between the two). A .cfg file will be created (Data
File Name + Last Used.cfg) and placed in the Study.




+ |Enable Last Used Parameters Create: If in Database, Autosave -

Ifin Database, Ask
.'!\Fll:ll'ﬁl': N Database, A
Ifin Database
Mewer
Always

There are options for creating last used parameter files, and for applying them.

Create. When you close the Study, you can control what will happen with
the Last Used parameters.

If in Database, Ask. When you close a Study, a Save As dialog will
appear in which you can save the Last Used parameters. If a Last Used
parameter file already exists, the recent changes will be saved when
you close the Study. If you open a data file directly (without using a
Database), there will be no option to save the Last Used parameters.

File name:  [file name] Last Used -

Save as type: | Parameters (*.cfg) -

If in Database, Autosave. When you close the Study, a Last Used
parameter file will be created automatically, using the data file name.
That file will be updated automatically every 5 minutes. If you open a
data file directly (without using a Database), there will be no option to
save the Last Used parameters.

If in Database. When you close the Study, a Last Used parameter file
will be created automatically, using the data file name. It will not be
updated automatically. If you open a data file directly (without using a
Database), there will be no option to save the Last Used parameters.

If that file already exists (but is not in the Database), an extended file
name that includes data and time information will be created
automatically. If the file exists and is in the Database, it will be
overwritten.

Never. Never save the .cfg file.

Always. When you close the Study, a Last Used parameter file will be
created automatically, using the data file name. If you open a data file
directly (without using a Database), there will be no option to save the
Last Used parameters (depending on the selection you have made for
Unfiled Studies with >1 file).

Apply. Choose when to apply the last used parameters.

Ask. When you open the Study, you will be asked if you want to Apply
the Last Used parameters.
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Never. The Last Used parameters are never applied.
Always. The Last Used parameters are applied automatically.
Run Study Macros. If you have used the Insert Study Macro option (context

menu) in the Database, You can have the program Ask if you want to run the
macro, Always execute it, or Never execute it.

Run Study Macros: [.ﬁ]ways T]
Ask
Always |
Mewver

Unfiled Studies with >1 file. If you have opened a data file outside of a
Database, it will be displayed as an Unfiled Study. When you close the Study,
nothing is saved. If, however, you have created a .cfg file, or a subfolder with
derived results, there is a greater likelihood that you will want to insert the
Unfiled Study into a Database. This option, therefore, applies when there is
more than one file in an Unfiled Study. Otherwise, the file will appear at the
bottom of the File menu.

Unfiled Studies with = 1 file: Ask to Insert into Database -

Ask to Insert into Database
Insert into Database
Autosave

Do Mothing

Ask to Insert into Database. When you close the Unfiled Study, you will
be asked if you want to insert it into a Database. If you say Yes, an
autosaved Subject will be added to your Database.

StudyS is an unfiled study with 2 files in it. a [l Unfiled Studies

Insert this unfiled study into database? 4 [F= Study1
|_—é Wiscpt Parameters.cfg
Viscptont

Insert into Database. The Study will be inserted automatically.
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Autosave. The unfiled study will be saved as a .cst file (to the default
folder for .cst files).

Do Nothing. The Unfiled Study is closed with nothing being saved.

Save Report. This refers to the Report section of CURRY seen in the E Report |
display. If you have made changes to the Report (without explicitly saving the
Report), you may set CURRY to respond in different ways when you close the

Study.

Ask. You will be asked if you wish to save the changes.

Autosave. The changes will be saved automatically to the report that was

open.

Never. The changes will not be saved.

]:l User Interface

L S S N
E General
Settings t
I : l Discarded Popup Messages:
Uzer Interface Parameter Dialogs
J"x Enable tooltips
) Enable Click-to-expand
Functicn Keys
Enable Flash-to-highlight
Acquisition Dialog Font: Select
[
X Data Display
|| Hardcopies
| Limit font size
i H Enable tooltips
i Colors Focus frame width: 1 -
N I Focus highlight color: I:E
L}
shooting Data and Menu Font: Select

[ Ok ] [ Cancel ] [ Help ]
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General.

Visual style. Select one of the styles for the display.

Windows 7
Windows 8
Silver

Blue

Black
Windows 3.1

Discarded Popup Messages. Clicking this option displays the following dialog. This
will restore discarded messages with the option not to display them again.

f lj Reset all popup messages and questions marked as 'Don't tell/show/ask me again'?

ok || cancel |

Parameter Dialogs. These options affect display aspects of the parameter
dialogs.

Enable tooltips. Positioning the mouse over many options in the Parameter
Dialogs will display a Tooltip. These can be enabled/disabled independently from
the Data Display Tooltips.

When moving the mouse over an item in a parameter dialeg, an information window
(like this one) may display context-dependent help.

Enable Click-to-expand. When enabled, an expand button will appear in the
top left corner of tables in some of the parameter displays. These allow you to
see the entire table. Position the mouse in the left corner to see the button.
Other places where the expand button will appear are in the online

[ T ] panel, and in the matrix in the [ Resullt Statistics
panel.
[ Localize ] [ Localize ]
@ Append  (7) Edit () Show @ Append () Edit () show
.| Label | x[mm]| y[mm]| z[mm]| I=4 | Label | x[mm]| y [mm] | z[mm]|j[uAmm] |r1x |ny |nz |
11 -62.1 60.2 64.5 11 621 60.2 4.5 100 0853 0312 0419
2|2 -54.4 78| 1096 2|2 -54.4 79 1096 100 0591 -0.732 |0.339
33 605 411 610 BEIE 605 -411 610 100 0866 -0499  -0.039
Za -75.7 393 -103 44 -75.7 393 -10.3 100 098 0236 | 0.089
5|5 -77.5 444 243 55 715 444 24,3100 -0955 0.071 |0.288
_ﬁﬁ -7 7 72 LR A _ﬁﬁ ST4 T 72 B2 & 100 -naan ' -n115 NN&RL
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Enable Flash-to-highlight. If you select an operation from the Workflow, such

as, Moise Estimation (2uto)vou will see a flashing region in the corresponding
panel, when this option is enabled.

l Maise Estimation ]

|I'~"IEH‘||:||:|: I.ﬁ.uto - H

Time range [ms]:
-500 -50 et
Dialog Font. Select a font that you wish to use for the dialog text.

Data Display. These options affect the appearance of the User Interface (UI).
They are saved as part of the most recently used parameters (configuration) file.

Limit font size. When enabled, the font size in various places will be smaller

than if disabled. For example, if you decrease the number of channels
displayed, the font size will be larger with Limit font size disabled.

01 - avg ~ifemrmmrmtt PP PSRN OT - avg vt sAAMA A A

PO1 - avg Mt forinfififinratnfiffi - PO1 - angWWMMNWM

02 - avg emnstmepterarn AP 02 - avg seetsmetaanin AN Wi

Fort size limited Font size not limited

Enable Tooltips. When enabled, a Tooltip will appear when you position the
mouse cursor over many objects in the data display screens.

16525

FPZ 114.2pV

eoGCiJIidcaBeodeRaGa ¢ Y

Focus frame width. This refers to the width of the outline shown in the figure
below.

Focus highlight color. This refers to the highlighted box that indicates which
pane has the focus. The color is used for that as well as the channel that gets
highlighted when you move the mouse over it.
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Focus highlight color: I:E Focus frame width: 5 e
Closed <
FP1 ' MMWW#MMWM 263
PZ 0.24
FP2 WMWWMWNWMMWMMWN 238
e st oan a st tat Bana et ha bt Db AT R woithoatin stiabasbe 4 oo |

Smooth Lines. This option controls the smoothness of lines (such as
waveforms and contour lines). Auto draws smooth waveforms when
performance allows it. On always draws smooth lines, even if it decreases
performance. Maps only does not draw smooth lines for waveforms.

Auto -

Auto
Maps only
On

off

Smooth lines On Smooth lines Off

Data and Menu Font. Select a font to use for the data display and menu text.

Jx

Function Keys

You can assign functionality to the Function Keys.
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# o AN
E F-Key Functions
T F1: Open User Guide
F2: Rename
# F3: [Previous Maontage v]
Uzer Interface Fa: [Next —— - ]
-'1 F5: [F‘.eﬁesh v]
Function K
Hnetien Reys F&: * [Use Montage v] [<Nune:=- v]
. F7: = [Use Maontage v] [Lungimdinal Bipolar v]
|
Acquisition Fa: = [Use Maontage v] [Lungimdinal Referential v]
]
Fa: [<Nune:=- v]
|| Hardcopies Fi10:  Select Main Menu
i H Fii: [<Nune:=— v]
f F12: [<Nune:=- v]
i Colors
|
1
L]
Trouble-
cshootin
g * |Use «<Shift> + F-Key to define another montage or macro for this key on-the-fly

[ O, J’ Cancel ][ Help ]

F1. This is the standard function key reserved for opening the User Guide.
F2. This is the standard function key used for renaming files, etc.

F3-F9, F11, and F12. Functionality may be assigned to these keys. See the pull-
down list for the available operations.

F3: |Previous Montage |
<Mone =

Use Montage
Mext Montage
Load Parameters
Run Macro

F10. This is a standard key for activation the Main Menu bar (from there you can
use additional keys).

Acquisition
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These are miscellaneous options that are used in acquisition. These options are
only seen if you have the X license for acquisition.

-
ff} Cptions
E Miscellaneous Acquisition Options
. File Format: IRaw Float Compressed -
Settings
Frame Rate: |Hi9h h
# Max Buffer Size [ME]: 200 =
User Interf =
=EfAnterace Artifact Reduction Blocksize [s]: 1.000 =
ﬁ Real-Time responsiveness protection
Function Keys [ Force numbered channels to EEG
. [ Create Individual Studies when adding Online Averages to the Database
[] Atemative video record method
Acquisition
[ Reset Video Settings ]

File Format. CURRY can record data either in the Raw Float format, as in prior
versions, or in the Compressed format (default), which will save disk space
(saves about 30%). There is no loss of data with the compression. This does
not affect the saved file if you save it as a CNT or EDF file. It is compatible
with CURRY 7 (CURRY 7 reads compressed files, but does not write them). If
you plan to load your recordings directly into MATLAB, select Raw Float,
because the MATLAB-script provided by CURRY does not support the
compressed format. If you have already recorded the data using compression,
resave the file where you select Raw Float in the Save As dialog. Generally,
compressed files are recommended due to the smaller file sizes.

[Raw Float Compressed v]
Raw Float

The remaining options are more for Troubleshooting when
problems arise. You should leave them with their default settings
unless directed to change them.

Frame Rate. This option allows you to reduce the frame rate during
acquisition, which may help with freezing while acquiring data.

Max. Buffer Size [MB]. This determines the size of the buffer that is used for
the rollback, or lookback, capability in Acquisition (moving the scroll bar
backward to go to an earlier section of the recording). CURRY will automatically
adjust the buffer size depending on the amount of RAM available.

Artifact Reduction Blocksize [s]. This is the number of seconds that are
passed into the Artifact Reduction pipeline (online only). Shorter values may
reduce the delay before you see the corrected data, but CPU usage increases




in the process. The default is 1 s, meaning CURRY will wait 1 s before looking
for the particular artifact, and you should leave it at that unless directed
otherwise. With values <1 s, you will see the data faster (less of a delay). For
BCI applications, please see the NetView Server or Client section under
Amplifier Control, as those settings can supersede the Artifact Reduction
Blocksize.

Real-Time responsiveness protection. During acquisition, if CURRY detects
that the CPU usage is becoming to high, it will automatically start disabling
online processing steps (such as artifact reduction or template matching) to
ensure that CURRY remains responsive and that the recording is uninterrupted.
You have the option to disable the option if it is not performing properly.

Force numbered channels to EEG. Ordinarily, electrodes that have numbers
for labels and no 3D positions will be moved to the Other group. If you want
them to be considered EEG channels, enable this option.

Create Individual Studies when adding Online Averages to the Database.
Usually when online averages are created, they will be added to a single Study
called Averages. These are typically averages of the same thing (epoch
interval), and when the Study is opened the averages will be seen as individual
epochs. If, however, you have epoch intervals of different lengths, CURRY will
concatenate the epochs, which is usually not what is desired. If you enable
this option, CURRY will place the averages not in a single Study, but rather in
separate Studies beneath the Averages study.

Alternative video record method. If your video does not record (and you get
an error message), try enabling this option. When disabled, a more automatic
method is used. The alternate method is a little stricter, where CURRY has more
control.

Reset Video Settings. Try this option if the video window does not open.
Enabling it will delete from the SessionDefaults.cfg file the settings that pertain
to video and restore the defaults. For example, if you have set up a camera on
a network, and then remove it or change to a different one. CURRY may retain
the settings for the initial camera, which can then be removed with this option.
When you attempt to restart video, you will again see the video selection
dialog.

D Hardcopies

These options let you resize the hard copy, movie files, and report image graphics
that you save (right click in one of the data displays and select one of the Copy
or Save Image options).
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= DRI 0. ==
E Hardcopies
Si d t ratio: -
Settings ize and aspect ratio [.ﬁ.s On Screen ]
Width, height [pixels]: 0 = | O s
ﬁ Filename template: *TT\Hardcopy *555 =]
User Interface [T Auto-save (don't show save dialog)
ﬁ Mavie Files
Function Keys Size and spect atio: [As On Screen hd
Width, height [pixels]: 0 = | O s
| . Filename temp  te: *TTMovie 555 =]
SlLslo [ Auto-sav  (don't show save dialo )
\ Report Images
[ Hardcopies Size and aspect ratio: [speciﬁ.- Width -
i H Width, height [pixels]: 1200 = |0 s
]
i Colors
]
!
Trouble- [ Limit hardeopy font size
shooting [“|Enlarge hardcopy font
[ QK J [ Cancel Help ]
Hardcopies

Size and aspect ratio. For example, if you want a figure to be seen as a
Landscape with a 2:1 ratio, with a Width of 300 pixels, set the parameters and
click OK. When you make a Hardcopy (such as, Copy Image to Clipboard
and paste into another application), the figure will have the appearance as

selected.
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0.300

Landscape 2:1 with 300 pixels

Original

Width, height [pixels]. Enter the desired pixel width, and the pixel height will
be set automatically. The values vary depending on the Size and Aspect ratio
option you select.
Filename template. These options for Hardcopies and Movie Files instruct
CURRY to create file names for you, using the same file naming convention as
that used with Acquisition and in Macros (see Macro for more details).
Auto-save (don't show save dialog). When enabled, the files will be saved
automatically, using the Filename template, without displaying the Save As
dialogs.

Movie Files
Size and aspect ratio. Same as Hardcopies above.
Width, height [pixels]. Same as Hardcopies above.
Filename template. Same as Hardcopies above.

Report Images
Size and aspect ratio. Same as Hardcopies above.
Width, height [pixels]. Same as Hardcopies above.
Limit hardcopy font size. This option, along with Enlarge hardcopy font,
allows you to control the font size in, for example, figures for presentation. To

get the best text for printing, leave Limit hardcopy font size disabled, and
enable Enlarge hardcopy font.
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Limit hardcopy font size
[T1Enlarge hardcopy font

o, )

i

[] Limit hardcopy font size
[C1Enlarge hardcopy font

i W

| WW‘A

B ETIN s gws:  emwo  Gewn  meow

Mewe e gwime

MGFP [SMNR] 11

[] Limit hardcopy font size
[#]Enlarge hardcopy font

ik W | J’ M‘W

T T T T T T T 1
L 050 698.000 699000 700,000 T01.775s

Enlarge hardcopy font. Please see preceding description.

-

Colors

User Defined Colors. There are multiple places in CURRY where you may specify
colors. These options here allow you to add additional color options. The color
options are organized into two groups. The first contains single Monochrome
colors. After you set these, they will be seen in the color selection grids
throughout CURRY. The Colorscales are the last four scale options. These fields
are used to create your own color scales. Note that the black colors will be ignored
if they fall at the ends of the scales (black in the middle is OK).
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#on Sy =7 S
E Monochrome Caolors
settings | I [] (B -] [ [~] (-]
# Colorscales
User Interface Adjust color transitions, Trailing black colors are ignored.
_]56‘ T -
o 1= [~ ] [~ N [] O[] [~ ([~ [ [~
- | -
LD B EL ECELELE
quisition
-
l -] (-] O[] (O[] [~ ([~ [~
||  Hardcopies
| : [ -
I I =] [ =] (IO =] (IO [~] (B[] -]
i Colors
I I
Tml:bk_L
shooting

| ok || cancel || Heb

)

If the colors that are offered are not sufficient, you may specify your own colors.

Click the 'More Col... pytton from the drop-down grid, and then select one of the
Standard colors, or create colors using the Custom option.

Standard | Custom

| Standard | Custom |

Calars:

Calars:

ﬂl.‘

Hue: E§ Red:

Sat: 255

~ ‘ Curment Lum: 128 : Current
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® " Troubleshooting

Generally, you should leave these options disabled or unchanged unless directed to
enable or change them (other than the first one).

&

fﬁl Cptions @

E Troubleshooting

T []Enable debug made

Enable automatic check for updates
# Enable "Maove Unknown EEG Channels to Cthers”
User Interface Enable Progress Bar

ch Delete files to Recyde Bin
Function Keys [ Dismiss warning dialogs after [s]: 10
Enable Parallelization. Threads: a8 =
. Keys to use for sending ‘Break’ command: Esc Pause Cancel
Acquisition <
d Limit number of open studies: 10 =
Limit number of macro repetitions: 1000000 =
Hardcopies Limit movie frame rate [fps]: 10 =
r.. 3D View rendering mode: [Direr_t}{ i1 -
3D View anti-aliasing level: off hd
Colors
CC helpdesk e-mails to this address:
1
L]
Trouble-
shooting

O, ]’ Cancel ][ Help

Enable debug mode is used to help diagnose certain problems. When enabled,
additional text in gray will appear in the Output display following operations.

Enable automatic check for updates. CURRY will automatically checks or
software updates on a weekly basis. If you do not wish this to occur, disable
the option.

Enable 'Move Unknown EEG Channels to Others.'. On the first screen of the
Functional Data Import Wizard, there is the following option:

[ Move unknown Labels to "Others" group . When enabled (default), channels that would

not be detected via Label Matching are set as "Other" channels. "Other"
channels are excluded from many of the operations in CURRY, where their
inclusion would distort the results.
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The purpose for this option was the fact that only the wizard moves, e.qg.
VEOG, to the "others" group. If a file happens to contain all needed
information (positions, landmarks), then the wizard will not be invoked, and
therefore VEOG stays in the EEG group (since the CTF, Neuromag, etc.
reader claims it to be EEG).

If the Enable '"Move Unknown EEG Channels to Others.' option is
checked (default), the Wizard will appear if there are EEG labels that are
detected as "belonging to the others group".

More completely, the wizard comes up if:
1.) one or more sensors contain invalid positions,
2.) one or more groups cannot be transformed into the Curry coordinate
system ("coregistration"), or
3.) the checkbox is disabled and "other" channel labels are found in any
EEG group.

Enable Progress Bar. This is a debugging option that should only be disabled
when so instructed by technical support.

Delete files to Recycle Bin. When enabled, deleted files will be sent to the
recycle bin (where they may be restored), as opposed to deleting them
completely.

Dismiss warning dialogs after [s]. When enabled, warning dialogs will be seen
for as many seconds as you enter.

Enable Parallelization. Threads. The number of virtual cores on your system
determines the number of Threads. There is generally no need to change this or
to disable it, unless so directed by technical support.

Keys for sending 'Break’ command. Any of the following may be used to

send a Break command ¥/Esc JPause  [ViCancel yoy may disable any or all
of them, if needed.

Limit number of open studies. This sets the maximum number of Studies that
may be opened at the same time. This option should be left at 10.

Limit number of macro repetitions. If you wish to limit the humber of times a
macro will repeat in "play infinitely" mode, you can set the limit in this field.

Limit movie frame rate [fps]. The movie frame rate will not exceed the value
of frames per second that is entered here.

3D View rendering mode. Here you decide whether to use DirectX 11 or
OpenGL for 3D View. The default is DX11, and when it is not available (older
graphics cards may not support DX11), CURRY automatically reverts back to
OpenGL. "Legacy OpenGL" and "Legacy OpenGL Safe Mode" are the same
graphics modes that existed in CURRY 7. If you needed the Safe mode in CURRY
7, and your graphics board did not support DX11, you will also need the OpenGL
Safe mode in CURRY 8. Again, CURRY chooses the needed mode on its own.
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Only for troubleshooting would you want to switch the mode (when either 3D
View is very slow, or you see "artifacts", or get crashes).

Directx 11 il
Directy 11

Legacy OpenGL

Legacy OpenGl Safe Mode

3D View anti-aliasing level. Enabling anti-aliasing has a slightly softening
effect of the edges of the objects in the 3D View. Anti-aliasing does not work
with Transparent objects. It is set to 4x by default. You may need to restart
CURRY to see the effects.

e alie. s

Aliasing Anti-aliasing
CC helpdesk emails to this address. Under Help on the Main Menu bar,
there is an option called Send E-mail to Helpdesk. This will send a screen
shot and needed version information to the Helpdesk. You can have a copy
sent automatically to the address you enter in this field.

Off
2%
E
8x

16x

7.1.3 View

The View option consists of toggles for the Toolbars, Dialog screens, the Status Bar,
etc.
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View | Database Acquisition Digitizer F

Tirne Range Mode Ctrl+Shift+M
+  Ellipscid Mode Ctrl+Shift+E
Eg Show Movie Alt+M

Show Movie (eternal)

Left View
Right View
Top View
Bottom View

Front View

dPHoePH

Rear View
Custom View v & Custom Viewl
8 Customn View 2

Custom View 3

Large lcons

v  Lock Window Layout
Custom View 4

ﬂ Define Custom View 1
€% Define Custom View 2
Define Custom View 3

Reset Window Layout...

Define Custom View 4

Time Range Mode. This toggles between Movie Mode and Trace Mode. It may also be
accessed from the F icon on the 3D View Toolbar (or Ctri+Shift+M).

Ellipsoid Mode. This toggles the display of the Confidence Ellipsoids on and off. It

may also be accessed from the icon on the Standard Toolbar (or Ctr/+Shift+E).

Show Movie. Use this option to play a movie. Source solutions are displayed
sequentially for each time point in the Timerange. It may also be accessed from the

E- icon on the Standard Toolbar (or Alt+M).

Show Movie (eternal). Selecting this option will play the movie continuously. Press
the Esc button to stop it, or bring another window to the foreground.

Left View, Right View, Top View, Bottom View, Front View, and Rear View. Select
one of the standard views. These may also be selected from the 3D View and Localize

'TXXXX}

Toolbars

Custom Views aa ﬂ a . Custom views are those intermediate perspectives that
you wish to use repeatedly. You may define and retrieve up to 4 Custom Views. The
Define options set the current orientation (size, perspective, etc.) of the display as
Custom View 1-4. Click one of the Custom View options (1-4) to retrieve the custom
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view you had set. Note that there are icons for the first two views, and these are
available in the toolbars for the 3D View and Image Data (rendered view only).

Large Icons. Selecting this enlarges the icons, making them easier to see.

Lock Window Layout. When enabled, you will be unable to undock the dialog screens
(Database, Output, etc.). If disabled, you may double-click the title bar to undock it.
Double-click the title bar to dock it again.

Reset Window Layout. Clicking this option restores the original layout of the dialog
screens when CURRY was installed (changes take effect the next time you start
CURRY).

7.1.4 Database

The Database options are used to create new Databases, open existing ones,
Import/Export Databases, and additional functions described below. See also the
Database section below.

Database | Acquisition C
Mew...
Open...

Cloze

Import...
Export...

4% Add New Group
& Add Mew Subject
Add Mew Study
Add Derived Study
5o Insert File..

B Show Full Path
Show Form
Redefine Paths...

Search...

New. The New option is used to create a new Database (.cdb extension). Clicking it
displays the "Create new Database" utility window, where you may select a folder and
enter a file name. You do have the option to create the older .mdb format, although
the .cdb format is recommended.

Open. The Open option is used to open an existing Database file (.cdb extension).
Clicking it displays the standard Open file utility. You may also select pre-existing .mdb
Database files. It is recommended that you save existing .mdb files as .cdb files.

Close. Closes the open Database (also accessed from File —* Database —* Close).
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Import. Select this option to import a CURRY 8 Database that had been exported
(.mda), or one of the legacy Database exports (.dba). Clicking it displays the standard
utility for locating and retrieving a file.

CURRY & Database ASCI Export {*mda) -

CURRY 8 Database ASCI Export (*.mda
CURRY Legacy Database ASCI Export (*.dba)

Export. Select this option to export the currently open Database as a CURRY
Database (.mda or .dba extension). Selecting the option displays a Save As screen.
Files can be saved with the current .mda extension for CURRY 7 or 8, or with the .dba
format for use with earlier versions of CURRY (.dba does not recognize Groups or
Derived Studies, and so should be avoided unless you really intend to use the
Database in the prior versions of CURRY).

File name:
Save as type: | CURRY & Database ASCI Export (*.mda)
CURRY 8 Database ASCI Export [*.mda)
CURRY Legacy Database ASCH Export (*.dba)
[] Export full Paths

You have the option to Export only selected experiments and subjects (Ctr/+click
to highlight them), or all. You may Export fully qualified file paths or not.

The paths for the files stored in Database can now be relative. That is, if you
happen to insert a file that is stored "below" the Database file, it will replace the
absolute path with a relative one.

Example:

C:\Program Files\Neuroscan\TestDatabase\MyDatabase.cdb
C:\Program Files\Neuroscan\TestDatabase\TestFiles\MyFile.cnt —*
$\TestFiles\MyFile.cnt

Note that this enables you to move your Database (plus files) around or share it
with colleagues without having to modify the Database.

If the checkbox is checked, it will "backtransform":

$\TestFiles\MyFile.cnt —* C:\Program
Files\Neuroscan\TestDatabase\TestFiles\MyFile.cnt
(or whatever the current path of the Database is at the moment).

Note that you can always "Search and Replace" the paths with "Redefine
Paths" (which creates a backup file). That is, you can make the paths absolute
again by replacing "$" with "C:\....".

Add New Group. Adds a new Group to the Database (see the Database section

below for more details). This has the same function as the "‘:'1 icon on the Database
toolbar.




75

Add New Subject. Adds a new Subject to the Database. This has the same function
as the 'l'ﬂ icon on the Database toolbar.

Add New Study. Adds a new Study to the Database. This has the same function as
the " & icon on the Database toolbar.

Add Derived Study. A derived Study is one that exists within an existing Study (a
sub-study). Clicking this option adds a "New Derived Study". (CURRY 6 will read CURRY
7 and 8 Databases as well, but will display experiments as "empty subjects" and will
place derived studies in the same level as the parent study).

a = Common Artifact Reduction
& Viscpt.ont
== Mew Derived Study

Insert File EE’ . This field is active when you highlight a Study, Functional Data folder
or Image Data folder. An Open File utility will allow you to select the data file. Click the
Files of Type drop-down list to see the types of files that can be inserted; the types
of files depends on what was highlighted to start with.

All Functional Data Files (*...%) -

All Functional Data Files (*...7)
All Digitizer Files (*.%)
3" res . dig " pom; *.nsi T eps T ela elp T pos T pmg T sfp 3 dd; L asc

Image Data Folders (%.7)

All Anatomical Localization Files (*.pom;™.elp)

All Digital Phote Files (*.png;*.gif,* tif,* jpg;*.bmp)
All Files (*.%)

Show Full Path m. Enable the option to display the complete path to the files:
@ CACURRY 8 Tutorials\Source Reconstruction\Dipoles\MRLIMg  micople it to display the file

name only. The same option can be accessed by clicking the right mouse button on
the Database file in the Database.

Show Form. Group, Subject, Study and File information can be entered and stored
from the Database. Select the option and an empty screen will appear. Click on the
Group line in the Database to see the following dialog. Enter the desired information in
the fields as shown. Note that this is another place where you may enable the Inherit
Parent Parameters option. This is described in the Global, Study and Other
Parameters section below.




Database Information ﬁ
_—__h#.-. o
& Group Properties
Last Mame: Image Data
Middle Mame: .
First Mame:
. . I
Date of Birth: Dec/30/1899 +
Address:
|
) ) ) N
Gender: () Female () Male @ Unknown
Handedness: ) Left () Right @ Unknown N
Comment: "
| |
. a
Inherit Parent Parameters
|© Prev. | [@ Net | [X Delete | |

] Close N

Click on the Subject line, and the fields to enter the Subject information will appear.
Fill in the fields as desired. This is another way to change the Subject name; the
names you enter will appear as Last, First M. in the Database.




Database Information

_—-.‘__—...——.-4‘.—_.-_

Ik

Last Mame:

First Mame:

Address;

Gender:

Comment:

Middle Mame:

Date of Birth:

Handedness:

Subject Properties

Artifact Reduction

Apr[30/2010 -

(71 Female (7 Male (@) Unknown

i) Left (7 Right @ Unknown

Inherit Parent Parameters

1]

Frev. | [@) Net | [ X Delete |

Close
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A

If you have multiple Subjects, you can move among them using the and

buttons. Click the button to delete the Subject from the

Database.

Click on the Study line to see the Study information.




Database Information ﬁ

P —— W -

| Study Properties

Label: Evoked Response Analysis
Subject: Basic Steps

Doctor:

Created: Jan /04/2016 03:53 PM

Last Accessed: May,26/2016 02:02 PM

Comment: "

Inherit Parent Parameters

1]

Frev. | [@) Net | [ X Delete |

Close

A

The Study information screen allows you to enter additional information, and functions
similarly to the Subject information screen.

Click on the Data File line (functional or image data), and you can enter information
specific to that file.




79

Database Information I&
—— i — i — e
farn File Properties

File Mame: HACURRY 8 Tutorials\Signal Processing\Spectral Analysis :

File Type: Functional Data

File Format: Meuroscan Continuous Data

Created: Dec/02/2009 10:45 AM

Medified: Dec/02/2009 10:45 AM

Last Accessed: Dec/02/2009 10:45 AM

File Info: C:\CURRY 8 Tutorials\Signal Processing\Spectral Analysis
1.7MBE
1 electric group
26160 samples

Comment: &

Prey et X Femove

When you have the information entered, you can click , the - in the

upper right corner, or else click Database and deselect Show Form.

Redefine Paths. There will be times when you move an entire Database - the .cdb file
and all of the folders and files with it - to a new drive or other location. There may be
other times where you want to move just a Study to a different location. Recall that
the Database does not contain any of the files it uses; it merely contains the paths to
where the files are stored on the hard drive. If you move the files on the hard drive,
does that mean the paths in the Database will all be incorrect, and you have to
reinsert the files manually? No.

1. For example, if you take the Database used for the CURRY 8 Tutorials, and move
it to a different drive (from C to D), what happens? Load the .cdb Database file
from the D drive, and all of the files are found. You do not have to change the
paths for each file. Hows does it work?
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Expand the folders to see one of the data files. Select the Show Full Path icon

&2 above the Database. Right click on the data file and select Properties. At the
beginning of the path for the file is a $ - a substituted variable. The $ is a
substitution for the path for the Database, in this case C:\CURRY 8 Tutorials.
When you select the Database, the substituted text is applied throughout the
Database files. The paths with the $ are referred to as "relative" paths.

4 [ # CACURRY 8 Tutorials\CURRY & Tutorials.cdb (= Database Informabon E
- 4% Acquisition
- 4% Image Data
a & Signal Processing
4 & Artifact Reduction
> £ BCG Reduction
4 Commeon Artifact Reduction
nk MeToeemVEcprent Eil=tl @cqulsmon\ﬁhnk Reduction'\Viscpt.cnt
> T MRI Gradient and BCG Reduction

> & Basic Steps
3 & Statistical Analysis File Format: MNeuroscan Continuous Data

File Properties

File Type: Functional Data

2. For another example, we have moved just the .cdb Database file to the New
Location folder, leaving all of the other files where they were. We then loaded the
Database file, and now none of the data files are found. That is because the paths
are relative, and were changed automatically. They no longer match where the
files are actually stored on the hard drive.

alFC NewLDcatiDnICURR‘f’STutorials.cdb Daiabase Informain
&% Acquisition

. 3% Image Data
4 3% Signal Processing
> & Artifact Reduction

Fi & Basic Steps

4 Evoked Response Analysis 1
= . - }r . File Mame: gnal Processing\Evoked Response Analysis\VEP DC-200.
@& $\New Location|Signal Processil -

» 7 Fsp Averaging
» T PCAICA "
» T Spectral Analysis and COH File Format: Neuroscan Continuous Data

File Properties

File Type: Functional Data

This is an example where the Redefine Paths option is used. After selecting the
option, you will see all of the files being used in the Database, with the path for
each one. Redefine Paths is basically a search and replace tool. In this case, the
problem we have is that the $ is not correct, so we need to replace it with the
correct path information. Type in "$" for Find What and "C:\CNS 7 Tutorials" for
Replace with.
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#

M -
Redefine Database Paths L[
| |

Find what (leave empty to show all files in the database):

§
58 files found {of 58):

MName Extension .

% Shacquisition'Blink Reductioniscpt ot

% ShacquisitionOnline FspiOnline ABR ot =

% ShAcquisitionsimulation{Tone Pictures with EKG artifact ot

% S\BCG Reduction\BCG raw ot

a s\Image Data‘\Averaging MRIs\file 1 ima

a s\Image Data‘\Averaging MRIs\file 2 ima

a s\Image Data\DTI Fiber Track\FA <dir=

a &\Image Data\ECoG Grid\M dat

a &\mage Data'MRI + CT Coregistration\CT HR. 512 <dir =

% g\Image Data\MRI + CT Co-registration\ECoG\ECaG avr

a giImage Data\MRI + CT Co-registration|MRI <dir=

ﬁ £\Image Data\SegmentationMRI img

% &\signal Processing'Evoked Response Analysis\WEP DC-200 ot

% &\signal Processing'MRI Gradient Reduction\EC 500Hz Gradient ot

% &\signal Processing \PCAICA\EpiSpike avg

% &\signal Processing'Spectral Analysis and COHYClosed ot

] ¢\Sianal Processing'Statistical Analysis\1 F Fast avg i
Replace with:

C:\CURRY 8 Tutarials

[ Replace ] [ Cancel ] [ Help ]

After clicking Replace you will get a message saying how many files were modified.
With the correct paths, the files are now found. The new path is referred to as an
absolute path, since it contains no substitutions, and it differs from the Database
path (.cdb file).




a | ¢ ChMew Location\CURRY & Tutorials.db
. J& Acquisition
- 3% Image Data
a 3% Signal Processing
» & Artifact Reduction
4 & Basic Steps
a [*= Evoked Response Analysis
CHCURRY & Tuterials)Signal Proc
« 7 Fsp Averaging
a [F= PCAICA
C:f CURRY 8 Tutorials]Signal Proc
a [ Spectral Analysis and COH
C:lCUF{F{"r'E Tutu:urials"ISignaI Proc
- 7 Template Matching
> & Statistical Analysis
- 3% Source Reconstruction
- 3% Using Macros

3. There may be occasions where you need to change the paths in only a single
Study. The process is much the same. In this case, the data files were in the
desired location when the Database was made, and then were moved elsewhere.
We want to define the new location of the files. Note the question marks before
the files, indicating that the files are not found.
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4 | CACURRY 8 Tutorials\ CURRY & Tuterials.cdb
. 3% Acquisition
. 3% Image Data
a 3% Signal Processing
. & Artifact Reduction
. & Basic Steps
a 1 Statistical Analysis
4 [*= Files for Statistics
| CACURRY & Tutorials\Signal Processing\Statistical Analysis\1 F Fast.avg
CHNCURRY 8 Tuterials\Signal Processing)\Statistical Analysis\l F Slow.avg
CHCURRY & Tutorialsh\Signal Processing'Statistical Analysish2 M Fast.avyg
| CMNCURRY & Tuterials\Signal Processing'\Statistical Analysis\2 M Slow.avg
| CACURRY & Tutorials\Signal Processing\Statistical Analysis\3 F Fast.avg
CHNCURRY 8 Tuterials\Signal Processing)\Statistical Analysis\3 F Slow.avg
CHCURRY & Tutorialsh\Signal Processing'Statistical Analysis\d M Fast.avyg
| CMNCURRY & Tuterials\Signal Processing'\Statistical Analysis\d M Slow.avg
| CACURRY & Tutorials\Signal Processing\\Statistical Analysis\5 F Fast.avg
CHNCURRY B Tuterials\Signal Processing'\Statistical Analysis\5 F Slow.avg
CHCURRY & Tutorialsh\Signal Processing'Statistical Analysishd M Fast.avyg
| CMNCURRY & Tuterials\Signal Processing'\Statistical Analysis\G M Slow.avg
| CACURRY & Tutorials\Signal Processing\Statistical Analysis\7 F Fast.avg
CHNCURRY 8 Tuterials\Signal Processing)\Statistical Analysis\7 F Slow.avg
CHCURRY & Tutorialsh\Signal Processing'Statistical Analysis\8 M Fast.avyg
| CMNCURRY & Tuterials\Signal Processing'\Statistical Analysis\& M Slow.avg
| CACURRY & Tutorials\Signal Processing\Statistical Analysis\0 F Fast.avg
CHNCURRY 8 Tuterials\Signal Processing'\Statistical Analysis\3 F Slow.avg
CHCURRY & Tutorials\Signal Processing'Statistical Analysis\10 M Fast.avg
| CNCURRY & Tutorials\Signal Processing' Statistical Analysis\10 M Slow.avg
| CACURRY & Tutorials\Signal Processing'Statistical Analysis\11 F Fast.avg
CHNCURRY 8 Tuterials\Signal Processing'\Statistical Analysisill F Slow.avg
CHCURRY & Tutorials\Signal Processing'Statistical Analysis\l2 M Fast.avg
1% CACURRY & Tutorials\Signal Processing' Statistical Analysis\12 M Slow.avg
» T Group Averages

On opening Redefine Paths, we see the relative paths for the data files still in
place, which is why they are not found. We need to change them to absolute
paths. "C:\CURRY 8 Tutorials\Signal Processing\Statistical Analysis" is entered into
the Find what field, and "C:\CURRY 8 files" - the correct location on the hard drive
- is entered for the Replace with field. Click Replace.




Redefine Databaze Paths | X |

Find what (leave empty to show all files in the database):
C:\CURRY 8 Tutorials\Signal Processing\Statistical Analysis

28 files found (of 58):

Mame Extension =
% C:\CURRY & Tutorials\Sianal Processing\Statistical Analysis\1 F Fast avg
% C:\CURRY 8 Tutorials\Signal Processing\Statistical Analysis\1 F Slow avg
% C:\CURRY & Tutorials\Signal Processing\Statistical Analysis'10 M Fast awvg
% C:\CURRY & Tutorials\Signal Processing\Statistical Analysis10 M Slow awvg
% C:\CURRY & Tutorials\Signal Processing\Statistical Analysis\11 F Fast awvg E
% C:\CURRY & Tutorials\Signal Processing\Statistical Analysis\11 F Slow awvg
% C:\CURRY 8 Tutorials\Signal Processing\Statistical Analysis|\12 M Fast avg
% C:Y\CURRY 8 Tutorials\Signal Processing\Statistical Analysis|12 M Slow avg
% C:\CURRY 8 Tutorials\Signal Processing\Statistical Analysis\2 M Fast avg R
% C:\CURRY 8 Tutorials\Signal Processing\Statistical Analysis\2 M Slow avg
% C:\CURRY 2 Tutorials\Signal Processing\Statistical Analysis\3 F Fast avg
% C:\CURRY 8 Tutorials\Sianal Processing\Statistical Analysis\3 F Slow avg
% C:\CURRY 8 Tutorials\Sianal Processing\Statistical Analysis'4 M Fast avg
% C:\CURRY & Tutorials\Signal Processing!Statistical Analysis4 M Slow awvg
% C:\CURRY & Tutorials\Signal Processing\Statistical Analysis\s F Fast awvg
% C:\CURRY & Tutorials\Signal Processing\Statistical Analysis\s F Slow awvg
[£] C:\CURRY 8 Tutorials\Signal Processing\Statistical Analysis\s M Fast ava i
Replace with:

C:\CURRY & files

’ Replace H Cancel H Help

A message informs us that, in this case, 28 files were modified.

,

28 Files modified

[ Dan't tell me again

We now have absolute paths for these files only. If we were to right click on one
of the data files and select Properties, we would see the absolute path, rather
than the relative one with the $ substitution.
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4 | # CACURRY 8 Tutorials\CURRY 8 Tutorials.cdb
> A% Acquisition
. 3% Image Data
a 3% Signal Processing
> Artifact Reduction p .
» i Basic Steps Database Information l L&J
4 & Statistical Analysis
a [7= Files for Statistics
. Fast.avg File Properties
CACURRY 8 files V1 F Slow.avy
CACURRY & files \2 M Fast.avg

C:ACURRY 8 files \2 M Slow.avg File Name: 1F Fast.avg
CACURRY 8 files \3 F Fast.avg ;
CACURRY 8 files \3 F Slow.avg File Type: |Functional Data

CACURRY 8 files 4 M Fast.avg
=1 CACURRY & files 4 M Slow.ava

File Format: Meuroscan Averaged Data

The Redefine Paths feature, therefore, is basically a simple search and replace
method, affecting the paths for the data files in the Database.

Search. Select the Search option to search the existing Database for a specified file.
You can elect to have it search for the whole word only, and to match the case. You
may also specify whether you want to search to go up or down from the current
highlighted location. The option is useful if you have multiple Subjects/Studies in the
Database, and you are looking for a particular file.

Find - I S |

Find what: MR
[ Match whole word onty Direction

[] Match caze i) Up @ Down

£ . - e — .

7.1.5 Acquisition

These are options used during EEG acquisition. See the Acquisition section for details.
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Acquisition | Digitizer Functional Data  Maps
Configure &mplifier...
B« Video Camera...

Connect
Check Impedances

Record

meDY

Stop

Il Pause
Baseline
Autoscale
Butterfly Plot
Peosition Plot

Edit Comments...

D1l @ X &

MetStreaming and MATLAB Streaming...
Initialize MATLAE Interface

Convert Recording...

Configure Amplifier. Accesses the amplifier configuration dialogs (see Configuration
Options below).

Video Camera. This option will show or hide the video camera window, and has the

same function as clicking the Video icon T on the Acquisition toolbar.

Connect ." Connect to the selected amplifier.

Check Impedances ﬂ Click this option to view the impedance display. If you
perform an impedance test while recording the EEG data, the results will be stored and
seen in the Show Information field, under Functional Data (offline). From there they
may be copied/pasted elsewhere.

»* Care
Impedance tests should only be performed with surface EEG, and
never if you are recording from cortical grid or depth EEG
electrodes. There is an option in the Configure Amplifiers section
to disable impedance tests (Allow Impedance Test), which is
intended for use with grid and depth recordings.

Record . Click the Record button to start saving the data to the hard drive.
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Stop . Disconnect from the amplifier (or stop Impedance, stop Digitizer, or stop
Recording, and then disconnect).

Pause ". Pause display.

Baseline * . Centers traces in their display space (removes DC offsets from the
display). Data are not affected.

Autoscale t . Autoscales the display of all traces (data are not affected).
Butterfly Plot ". Superimposes all channels.
Position Plot . Displays channels in separate windows about the head.

Edit Comments % This allows you to add text comments that will be saved with
the file. You can include a Timestamp if desired. When you open the file offline and go
to Functional Data — Show Information, you will see the comments there.

e —— =)

Comments

Add comments that will be stored with the recorded file:

[ Add Timestamp ] [ Clear

Add text comments. .. »

[ ]9 ] I Cancel

—_ A

NetStreaming and MATLAB Streaming. This is a shortcut to the NetStreaming and

5
MATLAB Streaming dialog, also accessed from the icon in the
I Amplifier Control

I panel.

Initialize MATLAB Interface. This option can be used to start and initialize MATLAB
manually if you plan to use it during acquisition. Otherwise, MATLAB will be initialized
when it is needed, which might interrupt acquisition since it can take quite a while.
This is especially the case with NuAmps where there is a danger of a buffer overrun.
The option can also be used for troubleshooting to check whether the MATLAB
interface is working correctly.

Convert Recording. This option was added to the Acquisition part of CURRY so that
those with Acquisition Only licenses may export files to other formats (this was
formerly available offline only and required an additional license). Input and Output file
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types are seen in the format lists. The Convert button will show a green check mark

when the conversion is successful .

Convert Recording @
Input File:
=)
Output File:
=
Convert ][ Cancel ]

Note that in the Output File window, in the Save as type field, there are options for
several types of file formats. While the Neuroscan Continuous file type remains (.cnt),
it is becoming less stable and is not recommended.

File name: -

Save as type: | CURRY Comnpressed Format (*.cdt) -
CURRY Compressed Format (*.cdt)
CURRY Raw ASCI Format (*.cdt)
« Hide Folders CURRY Raw Float Format (*.cdt)
Eurcpean Data Format (% edf)
MATLAE Format (*.cdt™.m)

Meuroscan Continuous Data (*.cnt)

7.1.6 Digitizer

This section refers to the digitization of the electrode positions using a Fastrak or
Polaris digitizer. Details are found in the Digitizer section below.

Digitizer | Functional Data Maps  Imag

P Connect to 3D Digitizer

Stop Digitizer
F2  Load position from file (pom)

Save position file (pom)

Connect to 3D Digitizer. Initiate digitization.
Stop Digitizer. Stop digitization.
Load positions from file (pom). Select an existing .pom file.

Save position file (pom). Save the XYZ position information in a file with a .pom
extension.
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7.1.7 Functional Data

The items pertain to the display of waveform data, navigation through the file, and
exporting data or events.

Functional Data | Maps Image Data L

Show Information...
Show Video Window...

Data Parameters...

Moentage Editor...

Butterfly Plot Alt+B
Autoscale Alt+5
Tracking Mode

oo ¥

Deselect All Channels Ctrl+D
Select All Channels Ctrl+5
Invert Channel Selection

Display All Channels Ctri+4

Reset All Channels

First Page/Epoch Horme
G Mext Page/Epoch Page down
' Teggle Epoch Space
Previous Page/Epoch Page up
ﬂ Last Page/Epoch End

Deselect All Epochs
Select All Epochs
Invert Epoch Selection

Previous Event Shift+ Left
|% Delete Event Ctrl+E
Mext Event Shift+Right
Delete All Events
Edit Event Annotations...
Save k Save Data...

Save Moise Covariance...
Save Peaks...
Save Averaged Interval...

Save Pearson's R Coefficients...

Some of the options will not be accessible unless you have retrieved a continuous or
epoched file, and have identified events.




Show Information. This displays information about the file(s) in the currently open
Study. As you perform analysis steps, these will be added to the file. The contents
may be copied to the Clipboard. If you save the Study Parameters and later reopen
the file, the history is retained.

Functional Data Information @

1 file: -
C:\CURRY 8 Tutorials\Acquisition\Blink Reduction\Viscpt.ant 4071kB 65030 sar

1 EEG group, 1 other group, 32 channels
65030 samples, 250,0Hz sampling rate Functional Data Information =]
duration: 260,15, start latency ( trigger offset: 0.0ms

207 events, 3 event types 1 file: -
C:\CURRY 8 Tutorials\Acquisition\Blink Reduction\Viscpt.ont 4071kB 65030 sar

EEG group 1: 31 channels, reference: <Mone>
1 EEG group, 1 other group, 32 channels

65030 samples, 250.0Hz sampling rate

duration: 260, 15, start latency [ trigger offset: 0.0ms
245 events, 4 event types

EEG group 1: 31 channels, reference: <MNone =

Global filter settings

- Seq. 11 User Defined (Auto)high-pass: 1.0Hz, slope: 2.0Hz
Copy Ta Clipboard low-pass: 30.0Hz, slope: 8.0Hz

Hann-window

Artifact Reduction
Seq. 1:  Threshold, -200 pV to 200 uV on VEQG from -200 ms to 500 ms

Copy To Clipboard

Show Video Window. Displays Video window.
Data Parameters # Invokes the Functional Data Parameters Wizard.

Montage Editor O Accesses to the Montage Editor (described below in the Options
section).

Butterfly Plot W Toggles the Butterfly Plot display on and off (or Alt+B).

Autoscale t . Autoscales the display of the functional data (or Alt+S).

Tracking Mode. When enabled, a single vertical cursor may be positioned by clicking
the mouse on a position, or by grab-and dragging the cursor to a position. The
voltages for each channel at the cursor position are displayed on the far right of the
Data Display. Shift+left mouse also disables Tracking Mode; double-clicking the left
mouse button enables it.

If you disable Tracking Mode, there will be three vertical cursors for positioning. The
two outer cursors are used to define the Timerange. the middle cursor defines the
specific time point within the range. The Timerange is used for Noise Estimation,
Source Reconstruction, Zooming, etc.

Deselect All Channels. All selected channels will be deselected.
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Select All Channels. All deselected channels will be selected.

Invert Channel Selection. Selected channels will become deselected channels, and
deselected channels will become selected channels.

Display All Channels. Restores the display of all channels.
Reset All Channels. This will reset to the default settings the changes you have

made to channel attributes, such as filtering, zooming in, color changes, interpolation,
etc.

First Page/Epoch 'm' (or Home), Last Page/Epoch m (or End). Moves to the First
or Last displayed page (continuous data files) or Epoch (epoched data files).

Next Page/Epoch 'ﬁ' (or Page down), Previous Page/Epoch 'ﬂ' (or Page up).
Moves to the Next or Previous Page (continuous data files) or Epoch (epoched data
files).

Toggle Epoch (Space) . Toggles the Accept or Reject state of the current epoch
(or Space bar).

Deselect All Epochs. All epochs will be deselected.
Select All Epochs. All epochs will be selected.

Invert Epoch Selection. Selected epochs will become deselected epochs, and
deselected epochs will become selected epochs.

I
Previous Event & (or Shift + Left arrow), Next Event I-} (or Shift + Right arrow).
Move to the Previous or Next Event (in continuous data files where events have been
detected).

Delete Event Iﬂ'. Removes the highlighted event from the (continuous) data file.

Delete All Events. All Events in the data file will be removed. Click the 8 button at

the top of the | Events / Epochs | panel to restore the original events.

Edit Event Annotations. When you are inserting events manually (using the

[IManual option under the Event List and the number keys on the keyboard), the
default labels will be 1, 2, 3, etc. You may define the events using Edit Event
Annotations. The new text will be seen in the data display when you insert the
events. You can edit the annotations after they have been inserted using the Event
List dialog. Details for using Annotations are found in the Manual option in the Event
List section.
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Event Annotations @

Insert annotations by pressing the
corresponding number key.

Key'l:  Spike 1
Key'Z: Spike 2
Key'3: Spike 3
Key'4:  Seizure
Key'S:  Electrode pop
Key's's  Movement
Key'7: Eyes open
Key'8': Eyes dosed
Key's's  Start
Key'0'*: Stop

* Label can be changed on-the-fly.

I ok || cancel | I

Save

Spike Seizure _l-:lectmde pop

Save Data. As a general "rule", CURRY saves/exports the data you see on the
screen - what you see is what is saved (such as, re-referencing, filtering, baseline
correction, etc.). There are exceptions, most notably with montages. CURRY will
save the original data, not the montaged data. In most instances, the changes you
make will become permanent when you explicitly save/export the file.

CURRY can save data either in the Raw ASCII format, as in prior versions, or in the
Compressed format, which will save disk space. There is no loss of data with the
compression. This does not affect the saved file if you save it as a CNT or EDF file.
It is compatible with CURRY 7 (CURRY 7 reads compressed files, but does not write
them). This is an issue when reading files into MATLAB, since the script CURRY
uses does not recognize to more complex compressed format. In that case, use
the Raw Float format. If you have already recorded the data using compression,
resave the file where you select Raw Float in the Save As dialog. Generally,
compressed files are recommended due to the smaller file sizes.

The functional data may be exported as a Neuroscan Continuous Data or
Neuroscan Averaged Data file. In general, the CURRY file types may have speed
advantages over the Neuroscan file types; use the Neuroscan file types if you are
planning to open the files in the Scan software. EEG data (not MEG data) may be
saved in EDF files (European Data Format).
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|CURRY Raw Float Format (".cct) ~|
CURRY Compressed Format (*.cdt)

CURRY Raw ASCIl Famat I‘.n::d't:i
CURRY Raw Hoat Format {*.cdt
European Data Format (" edf)
MATLAB Format *.cdt;™m)

Meuroscan Averaged Data ("ava)
Meuroscan Continuous Data (*.cnt)

There are several additional options in the lower part of the window.

COptions @
[ Upsample  Downsample [Hz]

250.0

|| Add File to Database (enter name of Study to create or extend)
Add to Study as: New Study

Add to Subject as: New Study

Add to Group as: New Study

File narme: -

Save as type: [CURRY Raw Float Format (*.cdt) [] Run Macro (after loading File) h

[] Save selected Interval [[] Open as Mew Study

Show Options [ Save ] ’ Cancel ]

Save selected Interval. By default, the entire displayed interval will be saved.
If you want to save less than that, set the two outer cursors to define a
Timerange that you want to save, and then enable the option.

Open as New Study. Enabling this option will open the file (or Study containing
the file) automatically.

Show Options. Enabling this displays the Options window.

Upsample or Downsample. This is where decimation occurs. For example,
you can save a file sampled at 5000 Hz to 500 Hz (every 10th point would
be saved). Low pass filtering should be used first with downsampling to
avoid aliasing. Upsampling uses a spline fit for the added points.

Add File to Database. These are very useful options when you are using a
Database to organize your files.

Add to Study as. Imagine you start with a continuous data file, and
from it you have created an averaged file. You want to save this file in
a subfolder (derived folder) under the Study with the continuous data
file. You would then enable the option and add a new file name
(Averaged Data). If you had used an existing Study name (under the
continuous data Study), the averaged file would be added to that
folder.

Add to Subject as. In this case, you could also create a new folder
under the Subject, or add this averaged file to an existing folder under
the Subject.
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Add to Group as. This option, as well as the previous one, are used, for
example, when you want to create grand averages of the average files
we are creating. Recall that you can only average files when they are
found in the same Study folder. In this case, we are saving the
averaged data file under the continuous data file from which it was
created, as well as in a new Study called "Type 1 Average Files" that
will be created at the Group level. Other averages could then be saved
to the same Group level folder so that all averages would then be in the
same Study, and could then be averaged to get the grand average.
(Note: the files are not saved in the Database - only the paths to the
file that are stored on the hard drive).

4 3% Signal Processing
[ 1 Artifact Beduction
A 1 Basic Steps
4 [~ Ewoked Response Analysis
2 WEP DC-200.cnt

4 [F= fweraged Data
&) type 1 average.dat

[ T Fsp Aweraging
BT PCAICA,
f
=

T Spectral Analysis and COH
T Template Matching

I Statistical Analysis

4 [F= Type 1 Awerage Files

&) type 1 average.dat

The averaged file is added as a new subfolder under Evoked Response
Analysis, as well as under the Group.

Run Macro. If you enable this option, you can select a macro file to run
automatically when the file opens (this is used to, for example, link two
macros together without user intervention).

Save Noise Covariance. Noise covariance can be saved to an .noi file, which can
then be recalled for Noise Estimation using the From File option.

Save Peaks. After you have defined a Timerange and selected Maximum Peaks
and/or Minimum Peaks (under Options), you will see the peaks marked. Use this
option to save the information. A text file is created that contains the maximum
and minimum voltages for each channel, using the Timerange that has been
defined. A section of the text file is shown below.

The header displays whether the file contains time or frequency domain data, how
many channels were in the file, and how many samples were in the Timerange. The
Timerange limits are shown. Following that are the channel labels, the XYZ
coordinates of the electrode, the minimum and maximum values, with their
respective latencies.
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# Time domain
# channels, tested samples

28 35
# -10.0 - 185.0 ms
# channel labels, positions[mm] [x v 2], min max[pv], latencies[ms]
o1 42.41 BO, 90 -22.07 -41.860 4,257 1e5.000 B0, Q00
oz 2.31 105.41 13,35 =F7.856 123.474 30,000 QQ, Qoo
Ps 50.05 1los.18 40.49 -1oe.807 133.718 10, 000 20, 000
P7 Fl. 86 67,31 6.47 -114.69% 160,610 110,000 40. 000
T7 B2, 08 20.07 3l.22 291,703 317.704 G5, 000 20,000
3 59.11 55.26 84,52 -Bl.522 135.%544 5.000 35,000
F7 a6, 92 -14. 84 5H.08 -289.796 315092 G0, Q00 25,000

F3 46.40 .06 GG, 55 122,205 114.874 B5.000 30,000
FFP1 30.609 -3F.FT BE.04 110,195 105.052 G0, 000 25.000
FZ -15.30 7. 64 117. 2% -107. 602 44,049 5.000 110,000

Save Averaged Data. After setting a Timerange, use the [¥|Average Time Interval
option under Options to see the averaged values in the column on the far right.
Save these values using Save Averaged Data. At the bottom of the Save As
dialog, you will see options to Save Sensor Positions and Append the results to an
existing file (as opposed to overwriting it).

File name:

Save as type: |ASC]I Format (*.t)

¥| Save Sensor Positions
Save area

Append to selected
File

For time domain data, you will see a file similar to the following. The average for
each channel across the -10 to 65ms Timerange is found in the column on the
right.

# time domain

# channels, averaged samples
28 15

# -10.0 ... 65.0 ms

# channel labels, [pv]

0l - avg 15.893
0Z - avg -22.083
P3 - avg 10.732
P7 - avg 84.218
T7 - avg 149.003
C3 - avg 23.067
F7 - avg 109.329
C? _ A = 77

For frequency domain data, there are columns for each frequency band (delta,
theta, etc.), showing the averages for each band, and the overall average in the
far column on the right. In the example below, the cursors defined a frequency
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range of 0 to 70.4Hz. The numbers in brackets are the number of frequency bins in
each band, as well as the overall number of bins.

# frequency domain

# channels: 28

# averaged frequency ranges [bins]:

# 0.000...3.000 Hz [50]

# 3.000...8.000 Hz [83]

# 8.000...12.000 Hz [67]

# 12.000...30.000 Hz [296]

# 30.000...70.000 Hz [656]

# 59.000...61.000 Hz [33]

# averaged frequencies {(cursors):

# 0.000...70.374 Hz [1154]

# channel labels, [pv]

FPl-avg 0.020 0.229 0.695 0.172
PZ - avg 0.013 0.286 1.474 0.255
FP2-avg 0.020 0.255 0.739 0.168
0z - avg 0.013 0.251 0.710 0.172
F3 - avg 0.016 0.255 0.681 0.161
FC5-avg 0.012 0.170 0.571 0.137
F4 - avg 0.019 0.299 0.729 0.170
FC6-avg 0.013 0.197 0.615 0.139
c3 - avg 0.010 0.164 0.482 0.140
CP5-avg 0.012 0.174 0.520 0.142
c4 - avg 0.010 0.190 0.538 0.136
CP6-avg 0.010 0.173 0.474 0.150
P3 - avg 0.015 0.257 0.840 0.204
CPl-avg 0.012 0.197 0.631 0.138
P4 - avg 0.013 0.256 1.212 0.223
CP2-avg 0.012 0.203 0.914 0.198
ol - avg 0.015 0.301 0.916 0.224
POl-avg 0.013 0.347 1.388 0.280
02 - avg 0.014 0.247 0.744 0.130
PO2-avqg 0.016 0.300 1.442 0.230

Save Pearson's R Coefficients. Pearson's r correlation coefficients may be

COOCOCOOQOOOOQOQOCOOQO

.018
.013
.017
.015
.013
.012
.014
.011
.011
.011
.011
.011
.012
.012
.014
.011
.022
.015
.012
.014

COQOOOCOOOOOOCOOQOOOCOOO

.010
.005
.008
.007
.006
.003
.005
.004
.004
.005
.003
.004
.005
.004
.004
.003
.009
.005
.005
.005

0.111
0.179
0.113
0.112
0.106
0.087
0.115
0.091
0.082
0.085
0.086
0.084
0.126
0.106
0.153
0.125
0.144
0.185
0.114
0.171

computed between pairs of electrodes across two compatible data files (time or
frequency domains). The files must have the same number of channels, same labels
in the same order, number of points, and start and stop times. To compute the
correlations, please do the following:

1. Place the two files in the same Study and open it to see the two files as

epochs.

2. In the | Epndss

| Epodhs

Back to Back Epochs [s]:

Aweraging

First Epoch: Interleave:  LastEpoch:

Ooff Average

¥ eareey
are

L

@ Use Al | Show | Shift:

(=]

| panel under Functional Data, select Use All
and Show.Now you should see the two files superimposed.
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3. Set a Timerange of interest using the outer two cursors (which may be the
entire file).

F17 —_Q_{,f-;?‘*“‘-t:
FP2 MW
F4 T e

c4

z — e
02 —==e— _— - W

I

I

1

(

F8 e
T4 e R ==
T6 e o — wg
cz —— ——
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4. On the Main Menu bar, go to Functional Data —+ Save — Save Pearson's R
Coefficients.

Edit Event Annotations...

Save 3 Save Data...
Save Moise Covariance...
Save Peaks...
Save Averaged Interval...

Save Pearson's R Coefficients...
5. In the Save dialog, note that there are additional options at the bottom.

Save Sensor Positions ¥/ 23V& 5ensor Fositions \yhan enabled (default), the xyz
coordinates for the electrodes will be exported also. If you do not want these
(to simplify the file), disable the option.
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7.1.8

Append to File [¥/AppendtoFile This option is enabled when you wish to
append the current results to a pre-existing text file.

6. The resulting text file will appear similar to the following, where the r's between

pairs of electrodes are listed.

# time domain

# channels, tested samples

32 85

#0840 .. 4200 ms

# channel label, Pearson's R

FP1
F3
c3
P3
o]

(=)

Maps

These options are used to select different displays in the

0.861
0.890
0.830
0.241

0.713
n a7y

fOMaps \

display, select PCA

or ICA analyses, or export Measured, Fitted, Difference data or PCA/ICA results.
Position Plot, PCA, ICA, MGFP, Dipole Strengths, and Residual Deviation are only
possible if a Timerange is selected (not possible for a single timepoint). These are

discussed in more detail in later sections.




Maps | Image Data Localize Sowurce Results

v | Measured Data

Fitted Data
Difference Data

« | Overlay Waveforms

Contour Map
Thurnbnail Plot

Position Plot

@8O

Keep Waveforms
Reset Waveforms
Reset 2D Positions
Mormalized Maps

Revert Deselected Channel(s)
Display Sensors / Labels
Display Headshape

Display MGFP

Dipole Strengths

Residual Deviation

Principal Component Analysis

%EH\E’EE"'\

Independent Component Analysis
Select All Components
Deselect All Components

Save.. » Save Measured Data...

Save PCA /ICA Filtered Data...

Save Fitted Data...
Save Difference Data...

Save Interpolated Data..,

Save Coherence Results...
Save PCA Results...
Save ICA Results...

Measured Data. This is the actual data in its original form.

Fitted Data. Fitted Data are those that are generated by the best fit dipole
reconstruction.
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Difference Data. Difference Data are the differences between the Measured and
Fitted data. These can be viewed either as 2D contour maps or as waveforms using

the @Pos.Flot ootion,

Overlay Waveforms. This option allows you to overlay Measured, Fitted, and
Difference waveforms.

Contour Map O . Displays a single contour map corresponding to the position of the
middle cursor in the Functional Data display (or Alt+C).

-
Thumbnail Plot ’f':j . Displays the maps in a series of Thumbnails (the number of
thumbnails is set in the Parameters panel under Maps; or Alt+T).

Position Plot . Select this option to display the data on a 2D head shape (or use
Alt+P).

Keep Waveforms. Select this option to "keep" the current waveforms seen in the
Position Plot view. Make a change, such as, apply a filter or move to a different epoch,
and the new display will be superimposed on the kept one. This allows you to compare
the effects of an operation you have applied. It is also used to compare multiple
average files or epochs (up to 5). For overlaying multiple displays, click Keep
Waveforms each time prior to adding the new display. The colors are assigned

Colors

automatically, as seen in the | | panel for Maps. The most recent
waveform - not yet "kept" - will always be the color you have selected for the EEG (or
MEG) waveforms.

Kept Waveform 1: I:B
Kept Waveform 2: I:B
Kept Waveform 3: I:B
Kept Waveform 4 I:B

Kept Waveform 5: || | EI

Reset Waveforms. Removes "kept" waveforms.

Reset 2D Positions. If you have changed any of the electrodes in the Position Plot
(repositioned or resized), clicking this option will restore the original positions and
sizes.

Normalize Maps. This option is used in conjunction with the Average Time Interval
option, found under Options, under Functional Data. If you select a Timerange and

click the Save button, the Normalize Maps option will become active. If you click it

and move to another Timerange, the 2D Maps will show the difference with respect to
the "saved" maps.

Revert Deselected Channel(s). If you click on a channel(s) from the Maps display to
deselect it, the channel(s) will disappear (and be removed from the maps
computations). Clicking this option will restore the deselected channel(s). The last
deselected channel will be restored if they were deselected individually. If you
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deselected channels by dragging a rectangle around them, all of those will be restored.
If you want to have all channels selected, use Select All Channels in the Functional
Data context menu (or Ctrl-S).

Display Sensors / Labels. Toggles the sensors or sensor labels on and off.

Display Headshape. Toggles the display of the background headshape on and off.
Display MGFP . Display the Mean Global Field Power (Alt+G).
Dipole Strengths i . Display the dipole strengths (Alt+D).

Residual Deviation ¥ . Displays the residual deviations (Alt+R).
o
Principle Component Analysis B0, Select PCA (or Ctri+A).

Independent Component Analysis gﬂ Select ICA (or Ctri+I).

Select All Components. All components will be selected.

Deselect All Components. All components will be deselected.

Save...
Save Measured, PCA / ICA Filtered Data, Fitted, or Difference Data. These
options may be used to export the measured, PCA/ICA filtered, fit or difference
data to a float-format or ASCII-format .dat file (Export Fit and Export Difference

are active after a source reconstruction has been performed). Parameters and
sensor locations are written to the accompanying .dpa file.

|CURRY Raw Float Format {".cdt) -
\CURRY Raw ASCII Format (" cdt
FCURRY Ko Fiost o (o)

Save Interpolated Data. If you have data files that have, for example, different
numbers of channels, yet you wish to combine them into a grand average, you can
use the sensor positions from one file to interpolate and extrapolate the channels
in the first file to match those in the second file (with more channels). Obviously,
this is a fairly drastic thing to do, since you are changing data on existing channels
and creating new channels that did not exist. This option should only be used with
care. The required steps are explained in the following sub-section Interpolated

and Extrapolated Channels.

Save Coherence Results. The Coherence results, including sensor positions, are
saved to an ASCII file (.coh extension). These .coh files are not interchangeable
with the .coh coherence files created in Scan's EDIT program.
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# frequency domain
# =sensors fredquencies
28 11
# 8.972 - 10.254 He
# =sensor positions[mm] [®X ¥ Z]
29.00 -106.50 32.90
-0.00 55.00 141.30
-29.00 -107.50 32.80
-0.00 94 .50 T0.40
51.00 -51.50 g6.10
TT.00 -44,30 69.30
-53.00 -52.30 g4.00
=-77.00 -44,20 65.30
=4 nn A7 on A4s mm
S85.00 -6.50 358.50
-54.00 -5.50 358.30
74,00 51,60 49,30
-73.00 50,60 49,20
-1.00 -23.30 156.40
-0, 00 -9Z .60 112 .00
# coherence matrix
1.000 0.250 0.967 0.704 0,920 0,871 0,904 0,870 0.665 0.016 O.&!
0.250 1.000 0,268 0,120 0,144 0,283 0,198 0,260 0.197 0.196 0.1
0.967 0.268 1.000 0O.726 0,879 0,798 0,939 0,918 0.629 0.02Z20 0.7
o.704 0,120 0,726 1.000 0,828 0,583 0,858 0,711 0.614 0.133 0.8!
0.9z20 0.144 0.879 0,828 1.000 0,877 0,914 0,772 0.754 0.033 0O.6!
0.871 0.283 0.798 0.583 0.877 1.000 0,766 0,682 0.793 0.026 0.4
0.904 0.198 0.939 0,858 0.914 0,766 1.000 0,921 0.666 O0.045 0.8
0.870 0.260 0.918 0,711 0,772 0,682 0,921 1.000 0.524 0.053 0.8
O.665 0.197 0,629 0.614 0,754 0,793 0,666 0,524 1.000 0.084 0.4
mn n1s O 41a& M M2?20 MNo1=22 0 N2 0 N2? N NdeE N nE2 o mn=d 1 mnmm o 27

Save PCA Results. Select this option to export the PCA results to a text file (.pca
extension). The file contains the number of sensors, number of data sample points
in the Timerange, the number of patterns, their weights, and the normalized results
(shown in part below). The PCA ASCII file can be read by Functional Data —*
Artifacts and Baseline —* PCA Projection for artifact suppression.

# sensors samples
28 15

# selected patterns
1 2 3

PCA PCh PCAL
# weights

145.551 55.6905 30.2899
# normalized patterns [SNR]

-0.005332 -0.065820 -0.045511 0.126543 0.4107z1 0.053407 0.2788389 0.047562 0.0505068
-0.140650 -0.130257 -0.135422 -0.152963 -0.216449 -0.170724 -0.211995 -0.140645 -0.152823
-0.156454 -0.063362 -0.110565 -0.105570 0.132416 -0.061023 0.357499 -0.057831 0.404430
0.z298778

Save ICA Results. Select this option to export the ICA results to a text file (.ica
extension). The file contains the number of sensors, number of data sample points
in the Timerange, the number of patterns, their weights, and the normalized results
(shown in part below).




103

7.1.8.1

# sensors samples
28 15
# selected patterns
1 2 3
ICha ICL ICh
# weights
135.155 Ti.2262 S55.6704
# normalized patterns [SNER]

0.008562 -0.055z202 -0.018730 0.1594:22 0.421678 0.053415 0.245966 0.026375 0.043786
-0.161477 -0.133521 -0.126659 -0.195367 -0.230175 -0.171509 -0.216405 -0.134325 -0.142555
-0.151933 -0.099141 -0.102812 -0.093167 0.152253 -0.049550 0.330275 -0.044492 0.415=287
0.300355

Interpolated and Extrapolated Channels

If you have data files from, for example, different labs, and you want to combine
them, but you can't because the sensor positions are different and/or the number
of channels is different, you can force fit the files using an interpolation (changing
the waveforms on existing channels) and extrapolation (creating new channels)
procedure. Obviously, this is something you would only do as a last resort, and
with the recognition that you are changing the existing data. Similarly, the number
of channels could be the same, but the placement scheme was different, and you
wish to interpolate the data as if the same placement had been used.

Interpolation uses a spherical spline interpolation, where the sphere center of new
electrodes is subtracted before the interpolation.

This option is used only with a single EEG Group, not with multiple EEG Groups.

Also, use care if you are interested in something that is occurring near or at the
peripheral electrodes, such as a temporal lobe spike. Adding more electrodes that
extend below the original electrodes can distort the spike topography, and that
may have unpredictable effects on source localization.

For example, let's say that File 1 has 32 channels, and File 2 has 66 channels. You
want to combine them, and so you wish to approximate 66 channels in File 1.

1. Open File 2 and go to the Localize display. Right click and select Import
Electrodes.
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2. Click the Save E button at the top of the Localize list, then select a folder
and enter a file name, such as 66 channels.pom.

3. Close that Study and open the Study with File 1. Select a display option that
includes Maps (to see the effect).

e ™ °

4. Select that part of the data file that you wish to save (the Timerange). For
continuous data, that may be many seconds; for averaged data it may be the
entire epoch interval.

5. On the Main Menu bar, go to Maps and click Save. Click the Save
Interpolated Data option. An Open file window will appear. Select the .pom file
you just created (66 channels.pom). The Save Interpolated Data window will
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appear. Select a folder and enter a file name for the new file that will be created
(New File 1.cdt).

6. Open that file in a new Study. You will then see the interpolated and
extrapolated data. You will see the same section of the waveform data, only now
there are 66 channels instead of 32 channels. Typically, the waveform data will
display a spatial smoothing as well as an increase in noise. Features in the old data
may now appear less pronounced since the channels have been interpolated and
extrapolated using all channels.

7. You can then go ahead and average the now similar data files, keeping in mind
that the data have been altered considerably.

7.1.9 Image Data

These options are used to import raw MR data, perform segmentation, and additional
options. Refer to the Image Analysis sections below for more details. Fewer items will
be seen if you do not have the advanced analysis license.
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Image Data

Image Data Parameters...

Segmentation Thresholds...

Landmarks...

Talairach Parameters...

Localize Source Results Coording

Snap Cursor Te Mearby Maximum

Oblique Grid View

¢ Show Results Alt+D
=+ Show Cursor Alt+C
" Show Segmentation Result Alt+5
r Show Segmentation Thresholds Alt+H
Show Difference 2
Show Thresholded 2
) Seedpoint Segmentation Ctrl+5Shift+5
@ Threshold Segmentation Ctrl+Shift+T

Segmentation Result

Pas= Markers
Stop Markers
Clear Markers

Undo

Overlay
Create Triangle Mesh

k

Alt+Backspace

3
Ctrl+5hift+1

Create Intracranial Electrode Mesh

Create Voxel Mesh
Create Voxel Mesh (Raw)
Create Surface Points

t:B' Setup BEM Geometry

Set Reference
(Go to Reference

Go to Mearby Maximum

Save Image Data As...

Ctrl+5hift+

Ctrl+R

Ctrl+03

Image Data Parameters. This option opens the Image Data Parameters windows

(described below).

Segmentation Thresholds. Step 5 from the Image Data Parameters windows is
accessed, allowing you to review or modify the segmentation thresholds.
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Landmarks. Step 6 from the Image Data Parameters windows is accessed, allowing
you to review or modify the anatomical landmarks.

Talairach Parameters. Click this option to review or modify the anatomical landmarks
(AC, PC, and MS) and the brain region boundaries as related to defining the Talairach
parameters (Steps 6 and 7 of the Image Data Parameters windows will appear).

Snap Cursor to Nearby Maximum. This feature, when enabled, will move the image
data cursor to a nearby intensity maximum after clicking in the image data. It is, in a
way, a sibling feature to the "magnetic cursor" that can be enabled for manual event
marking. It is typically used for defining electrode locations in CT data that are usually
rendered as small bright dots.

Oblique Grid View. This option allows you to apply the oblique view you set in the
iso-images to the Grid View as well. The Oblique Views are described in the Image
Data Context Menu section.

Show Results. This option toggles the display of the source localizations on the Image

«

Data display. It is also accessed by the
Alt+D).

icon on the Image Data Toolbar (or

Show Cursor. This option toggles the display of the cross-hair cursor on the Image

Data display. It is also accessed by the icon on the Image Data Toolbar (or
Alt+C).

Show Segmentation Result. This option toggles the display of the segmentation

results on the Image Data display. It is also accessed by the G icon on the Image
Data Toolbar (or Alt+S).

Show Segmentation Thresholds. Toggles on and off the display of the segmentation

thresholds. It is also accessed by the F icon on the Image Data Toolbar (or Alt+H).

Show Difference. You may subtract the right side from the left, or, if you have more
than one set of image data opened, you may subtract, for example, Image Data 2 from
Image Data 1.

Left-Right

Irmage Data 1l
Image Data 2
Image Data 3
Image Data 4
Image Data 5

Show Thresholded. The option is used to superimpose the image data from one set
upon another. It will be active after you load at least two image data sets. If you
select it from one data set, you will have the option to select either of the other data
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sets for superimposition. Note that only the portions above the threshold set in the
modality to be added are shown.

This option may also be used to superimpose DTI data on the MR data (from the same
subject). Load the MR data first in the Database. Make sure the MR data has the
focus, then select Image Data 2 to display the DTI data on the MR data. The same
result may be obtained by selecting the Threshold option from the Options panel.
Use the Transparency Atlas option to adjust the transparency.

Seedpoint Segmentation. This option performs Region Growing segmentation.

Clicking it has the same function as clicking the | skl | button in the
Segmentation panel after Region Growing has been selected. It is also accessed by

the ™ icon on the Image Data Toolbar (or Ctr/+Shift+S).

Threshold Segmentation. This option performs Threshold segmentation. Clicking it

has the same function as clicking the el | button in the Segmentation

panel after Thresholding has been selected. It is also accessed by the ® icon on the
Image Data Toolbar (or Ctrl4+Shift+T).

Segmentation Result. This accesses a secondary menu with the following options.
Pass Markers are generally seen in green, and Stop Markers are in red (you can change

the colors in the Colors panel under Image Data ¢ ). Most of the same options are

Result hd | button.

seen in the Segmentation panel after clicking the |

Add Exterior to Stop Markers
Add Exterior to Pass Markers
Add to Stop Markers

Add to Pass Markers

Sroothing Ctrl+Shift+H

Clear

Clear Result And Markers  Ctrl+Shift+ Delete

Label Result in 30 Mesh L Conductivity 1 (Skin)
Conductivity 2 (Skull)

Import from Image Data 1
Export to Image Data 1 Conductivity 3 (Brain)
Conductivity 4

Conductivity 5

Add Exterior to Stop Markers. Exterior regions will be filled with Stop Markers

(regions will turn red). It is also accessed by the @ icon on the Image Data
Toolbar.

Add Exterior to Pass Markers. Exterior regions will be filled with Pass Markers

(regions will turn green). It is also accessed by the @ icon on the Image Data
Toolbar.
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Add Segmentation Result to Stop Markers. Click this option to include the
segmented region with the Stop Markers (regions will turn red). It is also accessed

by the @ icon on the Image Data Toolbar.
Add Segmentation Result to Pass Markers. Click this option to include the
segmented region with the Pass Markers (regions will turn green). It is also

accessed by the icon on the Image Data Toolbar.

Smoothing (Ctr/+Shift+H). This option is meant to be used to obtain a quick
Smoothing result, and so always uses a 12mm Dilation. Use the Morphology
panel options for any other parameters, and its Start button to apply them.

Clear. This clears the segmentation result. It is also accessed by the L] icon on
the Image Data Toolbar

Clear Result and Markers. This clears the segmentation result and markers.
Label Result in 3D Mesh. This feature is related to the creation of FEM models.

Between creating a tetrahedra/cube mesh and exporting it in CAUCHY format
Results

(which can be done from the context menu in | |), one might wish
to "label" tetrahedra with respect to which tissue type they represent. This is
based on the segmentation result currently in Image Data. Because compartments
enclose each other, the program starts with the skin, then the outer skull, then
the inner skull, overwriting in each step the labeling for the enclosed tetrahedra.

Import from Image Data 1/Export to Image Data 1. You must have two (or
more) image data sets loaded to use these options. The second or third data set
can import results from the first, or export results to the first.

Pass Markers/Stop Markers. Pass and Stop Markers determine the boundaries or
regions used in segmentation.

Add Exterior
Add Exterior
o = Add Result
Add Result Create Brain Mask  Ctrl+Shift+B
Edit
! Edit
Swap Markers
B Swap Markers
Invert
Invert
Clear
e Clear

Import from I Datal
R S Import from Image Data 1

Export to ] Datal
et Export to Image Data 1
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Add Exterior. Adds the complement of the segmented volume to the markers of

the selected Marker Type. It is also accessed by the L icon on the Image
Data Toolbar.

Add Result. Adds the segmented volume to the markers of the selected Marker

Type. It is also accessed by the icon on the Image Data Toolbar.

Create Brain Mask. Stop markers will be added to everything but the cortex,
creating a mask about the brain.

Markers

Edit. Selecting this option expands the | | panel, and sets

the Edit Mode to Pass/Stop Markers.

Swap Markers. Swaps Stop and Pass Markers.

Invert. Inverts Pass/Stop Markers.

Clear. Clears all Pass/Stop Markers.

Import from Image Data 1/Export to Image Data 1. You must have two (or

more) image data sets loaded to use these options. The second or third data set
can import markers from the first, or export markers to the first.

Clear Markers. Select this option to clear the Markers (same as the [E button on
the Image Data Toolbar).

Undo. The most recent step is undone.

Overlay. The options are used to Create, Import, or Add overlays. Overlays store
segmentation results and markers for later use.

Create Ctrl+Shift+ 0

Import...

Add...

Create. This creates an overlay of the most recently segmented surface(s). It is

also accessed by the J icon on the Image Data Toolbar (or Ctr/+Shift+0).

Doubledidk: Import Overlay

Import. This selects the ] mode in the

Properties panel under B0 Resuits | Import Overlay shows all Overlays
(segmentation results) that can be imported to Image Data. Creating a new
overlay will replace an existing one. Double-click an overlay to import it.

Add. This selects the Doubledick: i Ouxiay T | mode in the Properties

panel under | HE Fesults
overlay to import it.

.. New overlays will be added to the list. Double-click an
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Create Triangle Mesh. After segmentation, click this option to create a quick
triangulated mesh surface, using a fixed Dilation of 12mm. The results will appear in
the Properties panel as Surface# (where'# is the nymber of the next available

(30 Yiew

Surface). The results are displayed in the . The option is also accessed by

the J icon on the Image Data Toolbar (or Ctr/+Shift+I). Use the parameter fields in
the I Create

J panel for other settings, and then click its Start button to apply
them.

Create Intracranial Electrode Mesh. This is a convenience option thatis only
available for CT data with depth electrodes, saving you from performing the steps manually. It
consists of the following operations.

1. Create brain mask.
2. Find thresholds suitable for intracranial electrodes.
3. Creates a voxel mesh (raw).

The resultin the 3D Viewl Objects | listis called V| Electrode Mesh 54
displays the segmented depth electrodes.

Create Voxel Mesh. A voxel mesh is created (see also Geale I).

Create Voxel Mesh (Raw). This feature is similar to the Create Voxel Mesh command,
which transforms the yellow segmentation result into a voxel mesh and therefore has
an inherent resolution of 256x256x256 (the resolution of markers and segmentation
result). However, especially for CT, the raw image resolution may be higher, usually
512x512x512, and the "raw" voxel mesh will have the resolution of the raw image data,
not using the segmentation result at all, but simply including all voxels that satisfy the
threshold (and marker) criteria into the voxel mesh. This results in higher-quality 3D
View renderings of e.g., intracranial electrodes.

Create Surface Points. After segmentation, click this option to create a surface
Create

consisting of points (see also I I). The results will appear in the
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Properties panel as Points# (where # isfthe numbgr of the next available set of

n""\l' .
points). The results are displayed in the | = 3D View |

Setup BEM Geometry. This is a shortcut to the I BEM/FEM Geometry panel for

using the automated BEM Realistic Head Model algorithm. It is also accessed by the t%
icon on the Image Data Toolbar.

Set Reference. Click this option (or Ctr/+R) to set the reference point at the current
cross-hair cursor position. A small plus will appear, with the color determined by the

Infos color setting under I Colars I The distance from the cursor to the

Reference is displayed in the Tooltip and in the Options panel.

Go To Reference. Select this option to return the cross-hair cursor to the reference
point in all three iso-images.

Go To Nearby Maximum (Ctr/+G). This is used for finding the exact center of bright
dots in an MRI or CT, such as vitamin E markers or ECoG electrodes. "Nearby"
translates to a 5mm radius, wherein the center-of-mass is computed. A similar routine
in Localize performs the operation for all Localize locations. This is typically used in the
context of manually clicked ECoG electrodes in CT data - after thresholding and
displaying in, for example, the 3D View, click the border of the bright area, and this
functionality brings the cursor to its center (this can be applied repeatedly).

Save Image Data As. This option allows you to save the MR images in one of several
output file formats:

CURR™ & Files {~imag.imd) -
CURRY 8 Files {*img.imd

Anahyze/SPM Files (*hdrimg)

Brain Voyager Files (*.vmr)

DICOM Faolders .7

RGE DICOM Folders (.7)

All Files (**)

In the Show Options part of the Save As dialog are additional options that you may
use.
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Cptians |E|
Axes, Slices: Current @ Raw Slices Talairach
Sagittal Coraonal Axial
Markers:
Indude: |Image Data
/| Blectrodes
Size [voxels]: 2 = | Labelz
Orientations:
File name:
DICOM Options: Anorymize
Save as type: | DICOM Folders (*.%)
Accession Mo.:
Open as New Study
de Folders ¥] Show Options

Axes, Slices. If you have changed the axes or resliced the image data, you have
the option to save the Current axes and slices, or the Raw Slices. The Talairach
option will be active if you have selected the Talairach coordinate (Coordinates
—* Talairach (R,A,S)). If Raw Slices is not selected, a 256x256x256 image cube
will be exported. You also have the option to save the Sagittal, Coronal, or Axial
orientations (DICOM only). When the file is opened, you will see the images on the
film strip on the left in the orientation you selected.

Markers. If you have included Pass Markers and/or Stop Markers, you can save
these. Pass Markers will be seen in white if you select Set Pass. Stop markers will
be seen in black, unless you enable Delete Stop Markers.

Include. Dipole results (etc.) can be exported to surgical navigation system with
or without Image Data (enabled by default). You can include the Currents
(thresholded current densities exported as high-intensity markers in 3D images),
Scans, and Dipoles results, the Electrodes, and any Localize points you have
created. You can vary the Symbol Size (in voxels). The electrode labels can be
saved in the written image data file. The labels will be seen in the view selected in
the Axes, Slices selections. For example, select Axial if you want the labels to
appear in those slices (the labels are one slice thick). The figure on the right shows
all of the labels with all of the electrodes (Intensity of the labels is 250). If Size of
the electrodes is up to 10, the labels will be seen to the side of the electrodes. If
it is 11 or greater, the labels will be inside the electrodes. (The Interpolate option
may need to be disabled).
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Soon

If the Size is 3 or larger, you can include the Normals. Normals are imprinted in
orthogonal slices, which means that a 3D rendering may show more than one tail
per dipole.

For whatever components (Dipoles, Localize, Electrodes) are visible in Image Data
(controlled by the respective checkbox in 3D View), the respective checkbox in
the Save Image Data dialog becomes active.

Orientations. This option is used when saving CDR results in SPM (image) format.
Three additional images for the normal components are created. If not checked,
only the strengths are saved.

Options. Generally speaking, CURRY 8 includes the following meta-information
(read from the original image data file) when writing DICOM: modality, field
strength, patient name, gender, birthday, age, series description, and study
description. The exported information may be modified as follows.

Anonymize. The Anonymize option results in patient name and birthday not
being written to the saved files (not just DICOM).

DICOM Accession No. The accession number is a way to store an additional,
manually entered 16-character string (usually a number) with the written
DICOM files.

After saving. If you enable Open as new study, the .imd file will be added to the
Database as an unfiled Study, and this image data-only study will be opened.

Exporting results to surgical navigation systems (e.g., Stryker). Please follow
the steps below to export the image data and other results to surgical navigation
software.

«

1. Make sure Show Results has been enabled
context menu).

(Toolbar or Image Data

2. The Save Image Data As dialog shows checkboxes for including Dipoles,
Electrodes, and Localize (or any) locations in the saved MRI. Formats can be
DICOM, etc. (select under Save as type).




115

3. The items that are checked are included with the saved structural MRI as
high-intensity markers (their size can also be selected).

4. No overlays are necessary, and coregistration is not an issue.
5. If a second version of the image without markers is desired, resave the
image data without the items being checked. The navigation system needs to

be able to deal with two 3D images (one with structural data only, one with
additional bright spots where the CURRY results are).

7.1.10 Localize

These options are used in conjunction with the Localize display.
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Localize | Source Results  Coordinates  Window
¥ Undo
:i Delete Entry
M Delete All Entries
Delete All outside Segrmentation Result...
Delete All outside Head Model...
Maowve Halfway Towards Previous

Import Cursor Location Ctrl+]
Go to Nearby Maximurm and Import  Ctrl+0Q
Import Electrodes

Import Electrode Labels

Irmport Coils

Imnport Dipoles

Import Image Data Landrarks

Import Sensor Landmarks

Create Grid or Strip...

Create 10-20 System...

Project All to Mearby Maxima
Project All to Segmentation Result
Merrnals from Segmentation Result
Make Locations Symmetric

Append Orthogonal Entries

Create Points

Save As..,

il

Save and Use as Digitizer File...

Save and Use as Image Data Landmarks...
Create and Edit Anatomical Localization...
Save and Use Anatomical Localization...
Export to Excel...

Export to MATLAE...

Undo. Undo last step or entry.

Delete Entry. Click this to delete the most recent entry in the list. Delete Entry is
grayed out in Append Mode; deselect Append Mode to access Delete Entry.

Delete All Entries. All entries in the list will be deleted.
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Delete All Outside Segmentation Result. If localize positions exist outside of the
segmentation result, you may delete these. A message will appear telling you how
many such positions were detected.

CURRY & _ N |
.

After removing & outside entries, 9 (of 15) Localize locations will remain.

Ok | [ Cancel

Delete All Outside Head Model. Locations outside of the head model will be deleted.

Move Halfway Towards Previous. When digitizing grid electrodes in Localize,
sometimes an electrode cannot be seen. In this case, click the next electrode instead
and select Move Halfway Towards Previous. The value of the estimated position will be
entered into the list.

Import Cursor Location. Use this option to set the edited point to the 3D Cursor
location. This is used to fill the Localize cells with information you might wish to work
on (typically, modify).

Go to Nearby Maximum and Import. This is typically used in the context of manually
clicked ECoG electrodes in CT data - after thresholding and displaying in, for example,
the 3D View, click the border of the bright area, and this functionality brings the
cursor to its center (this can be applied repeatedly).

Import Electrodes. Selecting this option imports the electrode positions from the

Localize

digitizer file to the | | panel, and displays the positions on the
iso-images in the Localize display. For example, if we want to modify electrode
locations, we can:

1) import them

Change Locations

2) change them (using the | parameter panel)

3) Save and use as Digitizer File.

Import Electrode Labels. The electrode labels from the open data file will be
imported in the same order as they appear in Functional Data. These labels will replace
the labels in the Localize matrix.

Import Coils. Selecting this option imports the MEG coil positions from the digitizer file

to the Localize panel, and displays the positions on the iso-images in
the Localize display.

Import Dipoles. Selecting this option imports the dipole positions from the digitizer file

to the Localize panel, and displays the positions on the iso-images in
the Localize display.
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Import Image Data Landmarks. The anatomical landmarks that were determined
when the image data were loaded are imported to the Localize list and displayed on
the Localize images.

Import Sensor Landmarks. The sensor landmarks that are determined from
digitization or other sources are imported to the Localize list and displayed on the
Localize images.

Create Grid or Strip. Opens the Create Grid panel. To define a grid, enter its four
corner points (either clockwise or counterclockwise). To define a strip, enter its first,
any intermediate, and its last point. Then, call the appropriate item of this submenu.
To use the created positions as electrodes, press the Save and Use as Digitizer File

button L==&],

Create 10-20 System. This option is used to create the positions of the extended
10-20 system. If electrodes with recognized labels are found in the study, you may
choose to create their positions only. Otherwise, the ordering and selection of the
positions is based on the NUMBER_POM_Xxxx entries in the Study Parameters file, if
present, or the GlobalParameters.cfg file. To use the created positions as electrodes,

press the Save and Use as Digitizer File button =2 Then select the new .pom file
for the Digitizer File. This option uses the Image Data segmentation result for
measuring distances along a curved surface, so a skin surface (e.g., the Skin
overlay) should typically have been imported first.

Project All to Nearby Maxima. Projects the locations onto the nearby maxima.
Maxima are the centers-of-gravity of the spherical volumes around the Localize
locations. A radius of 5mm is used.

Project All to Segmentation Result. This option projects the locations onto the
Image Data segmentation result, radially towards its center-of-mass. To use the

created positions as electrodes, press the Save and Use as Digitizer File button ani

and select the &2 Review Functional Data Parameters ption from the & Workflow | \indow.

This option uses the Image Data segmentation result for projection, so a skin surface
(e.g. the Skin overlay) should typically have been imported first.

Normals from Segmentation Result. The normals (nx, ny, nz) are replaced with
those from the segmentation results (assuming locations were projected onto the
segmentation result, but not actually changing the locations).

Make Locations Symmetric. This option is used when creating a standardized
location file that will be used with multiple subjects. In that case, you will likely want
the positions to be symmetrically located. In Localize, click to create the positions as
closely as possible.
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Append Orthogonal Entries. In some cases, you have a location/orientation, and you
wish to have (actually, or in addition) representations of the other two orthogonal
orientations. This is typically used for dipole simulations, for example, when (for MEG
simulations) tangential sources are of interest.

Then click Make Locations Symmetric. This will make the homologous positions
symmetric, and move the midline electrodes to the exact midline. Normals are not
adjusted. A given electrode and its counterpart position must be within 10mm to be
recognized as homologous. The new positions given to both will be the average of the
two. Midline electrodes must be with 5mm of the midline to be recognized as midline
electrodes. You may see a message such as the following that will tell you how many
locations did not fall within the location criteria, and therefore not made symmetric
(the lowermost pair above is an example). Move one of the positions manually by

selecting the ®Edt option under Localize, and click Make Locations Symmetric
again.

For some locations, no near-symmetric counterpart was found!

A o

Create Points. Points can be used to backup or individually display several sets of
Localize locations. Clicking this option will create a new entry in the Points list in the

QQ Fesults

Properties panel (under. 1), containing the point locations in the list. It will

0] i
also create an entry under Objects in the | = 3D View options. Enabling it will display

the locations as small 3D stars in the 3D Display. In the Points x properties, you can
change the Color, Size, Shape and Transparency.
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Save As. Saves the locations to a .pom file. This has the same function as the E
icon at the top of the Localize panel.

Save and Use as Digitizer File. This uses the entered locations as sensor (electrode)

positions and modifies the current study. This has the same function as the =5 jcon
at the top of the Localize panel.

Save and Use as Image Data Landmarks. This allows you to change image data's
NAS, PAL, PAR landmarks based on what you have in Localize. Three locations with
these labels must exist for the button to work. Other locations are ignored. This is
used in cases where, for example, a digitized skin (including landmarks) is moved
around in Localize, and these landmarks shall finally be used. (Note that the Load
button, when Files of type is set to All Files, will let you select the 3dd and 4D (BTI)
hs_file formats).

Create and Edit Anatomical Localization. Selecting this option prepares an
anatomical localization file for editing or opens an existing one for review. Labels from
the digitizer file are used. If the landmarks cannot be created automatically, you will
need to identify them individually. After selecting the option, a Save As utility will
appear, allowing you to specify the folder and file name (.pom extension).

Save and Use Anatomical Localization. This uses the entered locations as
anatomical landmarks (.pom file is saved) and modifies the current study.

Export to Excel. Localize points may be exported to Excel (.csv files).

Export to MATLAB. Localize points may be exported to MATLAB (.mat files).

7.1.11 Source Results

The Source Results options are accessible after you have performed source
reconstruction, and allow you to keep, save, load, export,etc. the results.
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Source Results | Coordinates  Window
o% Keep Results Ctrl+Shift+k
Replace Results
Append to Results  Cirl+5Shift+ A
Remowve Last Results

Rermowe All Results

Load Results...
.ﬁ Save Results As...

Export Results J
Report k
Localize »

v | Show Kept Results

<

Change Colors for Kept Results
Uni Size for Kept Results

Uni Size for Appended Results

Replace Mode for Kept Results

a0 <

Append Mode for Kept Results

<

Save Results in Data Folder

Keep Results 4 . The current results will be seen as a new set of display items

(labeled Kept Results x). It is also accessed by the 4 icon on the Source
Reconstruction Toolbar (or Ctrl+Shift+K).

4 F'E kept Results 1
[ ]5%8 Electrades 1
[ g® Dipoles {1 moving) 1
(160 Head Madel 1

DO Maps 1

Replace Results. When selected, the last Kept Results will be replaced with the latest
results.

Append to Results. When using continuous data files, where there are multiple source
results that are Kept, use this option to save the results to a single Kept Result.

Remove Last Results. When selected, the last Kept Results will be removed.
Remove All Results. All Kept Results will be removed.

Load Results. This option allows you to load previously saved results. The results will
appear under the Source Results folder in the Results panel.




122

4 [ Source Results
- Source Results
- Kept Results 1

Save Results As 'ﬁ Use this option to save results files. It has the same function as

File —* Results —* Save Results As, or the ‘E' button when Results are selected in

the Result Properties panel under | B Results

‘IFJ icon on the Standard Toolbar.

/. The option is also accessed from the

Export Results. The source reconstruction and statistics results may be exported to
Excel, MATLAB, or SPM, as shown.
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Export Dipoles to Excel...
Export Scan to Excel...

Export Scan Dipoles to Excel...
Export Scan Currents to Excel...
Export Currents to Excel...
Export COR Dipoles to Excel...
Export Leadfield to Excel...
Export Statistics to Excel...

Export Dipoles to MATLAE...
Export Scan to MATLAE...

Export Scan Dipoles to MATLAB...
Export Scan Currents to MATLAB...
Export Currents to MATLAE...
Export COR Dipoles to MATLAE...
Export Leadfield to MATLAE...

Export Scan to SPM...
Export Scan Currents to 5PM...
Export Currents to SPM...

Export Scan to STL...
Export Scan Currents to S5TL...
Export Currents to 5TL...

Export Dipole Maps to Data File...
Export Scan Dipole Maps to Data File...
Export Scan Current Maps to Data File...
Export Current Maps to Data File...
Export COR Dipole Maps to Data File...
Export Leadfield to Data File...

If you export the CDR results, for example, to Excel, you will see a large matrix with
the time points for the columns and several variables for the rows, including the
following:

Residual Deviation (normalized),
Residual Deviation (original),
Explained Variance (normalized), and
Explained Variance (original).

Residual Deviation is rDev = 1 - [goodness of fit].
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The explained variance is eVar = 1 - rDev * rDev, so for 10% rDev (=90%
explained field), this gives 99% explained variance. Since 99% is closer to 100%
than 10% is to 0%, the latter is sometimes preferred, although both are
exported.

The difference between (normalized) and (original) is due to the SNR
transformation: If performed channelwise (user-defined time range), each
channel is "multiplied" by it's individual SNR, thus downweighting noisy channels.
Fit algorithms are applied in SNR (normalized) space, resulting in Residual
Deviation (normalized) or Explained Variance (normalized). The best fitting
(normalized) result is then backtransformed to "uV" (original) space. Note that
in a perfect world (where all channels have the same amount of noise),
normalized and original give exactly the same values. The same is true if you
specify a global noise level for all channels. Typically, the difference is not that
great, since one tends to switch off bad channels before performing noise
estimation.

These are followed by the Strengths, Locations (XYZ coordinates), and Normals
(direction information, in XYZ coordinates).

If you export dipole results to Excel, you will see similar fields:

A B C D E F G H 1 J K L M N o P Q
1 |t[ms] 1x [mm] ylmm] z[mm]  j[pAmm] nx ny nz ellipsoid almm] blmm] c[mm] atlas res.dev.n res.dev.o var.norm. var.orig. [%)]
2 o -10.3 -9.6 1.2 4835 0.19 0.31 0.93 714 15.5 20.2 54.5 - 11.7 12.7 98.6 98.4
3 5 -11.8 -1.5 13 4480 0.26 0.19 0.95 29.1 12 15.9 36.6 - 129 13.7 98.3 98.1
4 10 -18.5 12.7 28.8 3634 0.43 0.03 0.9 134 10.2 126 25 Parahippt 154 15.7 97.6 97.5
3 15 -26.5 24.6 a1 3226 0.65 -0.11 0.75 7.1 9.6 104 17.1 Lentiforr 15.1 15.1 97.7 97.7
6

20 -29.9 311 49.4 3248 0.82 -0.18 0.54 5.2 8.9 10 13.9 Extra-Nuc 14.1 14.3 98 98

The columns of the dipole output are as follows:

a: dipole time stamp [ms]

b,c,d: dipole position [mm] (with respect to the current coordinate system)
e: dipole strength [HAMM]

f,g,h: dipole orientation (normalized vector [X, y, z])

i: volume of confidence ellipsoid [mi]

i, k, I: main axes length of confidence ellipsoid [mm]

m: atlas structure

n: residual deviation, "normalized" (i.e. taking SNR transformation into
account)

o: residual deviation "original" (i.e. in pV data space)

p: variance, "normalized"

q: variance, "original"

Export <Results> to Excel. The Dipoles, Scan Dipoles, Scan Currents, Currents,
CDR Dipoles, Leadfield, and Statistics results can be exported to Excel.

Export <Results> to MATLAB. The Dipoles, Scan Dipoles, Scan Currents,
Currents, CDR Dipoles, and Leadfield can be exported to MATLAB.

Export <Results> to SPM. Scans, Scan Currents and Currents can be exported to
SPM as 3D images. For Currents, the intensities represent the strengths of the
CDR. If there are many samples, one 3-dimensional image is saved per sample. In
the SPM Timeseries File option (Save as type), a file containing a 4-dimansional
image is created. The fourth dimension is time. In the SPM Timeseries Folder
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option, one image per sample is created. Statistical Parametric Mapping (SPM) is
third-party software for the construction and assessment of spatially extended
statistical processes used to test hypotheses about functional imaging data.

Export <Results> to STL. STL is the file format used for 3D printing. There are
several variations of this file format, which can be selected from the drop-down
list.

Export <Results> to Data File. Source results contain forward calculated
("explained") data, which can also be shown in Maps. This option will create a
CURRY-format data file that contains, as data, the forward calculated maps.

Report. The source reconstruction results may be appended to the Report.

Sppend Dipole Description
Sppend Scan Description

Append Scan Dipole Description
Append Scan Currents Description
Sppend Currents Description
Sppend COR Dipale Description

Localize. The selected source reconstruction results may be imported to the Localize
display.

Import Dipoles
[rmport Scan Dipaoles
Irmport Scan Currents
Irmpart Currents

Irmport COR Dipoles

Show Kept Results. If enabled, the Kept Results will be displayed automatically. If
disabled, the checkmark for Kept Results will be off.

Change Colors for Kept Results. When enabled, the Kept Results will automatically
be assigned a new color to better distinguish them (which can be changed in its
Properties).

Uni Size for Kept Results. This option is typically used when doing Dipole Clusters.
When enabled, the Kept Results all have the same size dipoles.

Uni Size for Appended Results. This option is typically used when doing Dipole
Clusters. When enabled, the Appended Results all have the same size dipoles.

Replace Mode for Kept Results ‘ﬁ . The most recent results will replace the existing
Kept Results.
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Append Mode for Kept Results 'ﬁ The most recent results will be appended to the
existing Kept Results.

Save Results in Data Folder. When enabled, the Results will be saved in the Data
Folder (where the data file came from).

7.1.12 Coordinates

The Coordinates options are used to select various coordinate systems (L - Left, R -
Right, A- Anterior, P - Posterior, S - Superior). (See also the Coordinates description
in the Results panel under Results).

Coordinates | Window  Hel
PAM (L,P,5)

* PAN(RAS)
Talairach (R,4,5)
AC-PC Aligned (R,A,5)
MMNLSPMI9 (R,A,S)
CTF, 4DMI (A, L5)
Image Data (L.P,5)
Image Data 2 (L,P,5)
Irage Data 3 (LP.5)
Image Data 4 (L,P,5)
Image Data 5 (L,P,5)
Image Data (x,y,Mo.)
Image Data 2 (xy,Mo.)
Image Data 3 (x,y,Mo.)
Image Data 4 (x,y,Mo.)
Image Data 5 (xy,Mo.)
Freesurfer (R,A,5)
Freesurfer (ID2 R,A.5)
Freesurfer (ID3 R,A,5)
Freesurfer (ID4 R, A.5)
Freesurfer (ID5 R,A.5)

PAN (L,P,S). This is CURRY's Internal Coordinate system, with the x axis going through
PAL and PAR and pointing left, the y axis extending through the back of the head (on a
line with the nasion site), and the z axis pointing upward.

PAN (R,A,S). The x axis goes through PAL and PAR and points right, the y axis goes
through the nasion, and the z axis points up.
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Talairach (R,A,S). Uses the Talairach atlas coordinate system. AC is the origin, the y
axis points anterior and goes through AC and PC. The x,y plane is defined by AC, PC,
and MS, and the x axis points to the right. All readings are scaled to match the atlas,
based on the extensions of the brain as specified in the Image Data Parameters
windows.

AC-PC Aligned (R,A,S). Used to be called Talairach [mm]. The origin is AC. y axis
goes through PC and points anterior. x axis points right. z axis points up. Axes are not
normalized according to brain dimensions.

MNI/SPM99 (R/A,S). Uses the Montreal Neurological Institute / Statistical Parametric
Mapping (99) coordinates. The x axis points right, the y axis points anterior, and the z
axis point upward.

CTF, 4DNI (A,L,S). Uses the coordinate definition from the CTF MEG software. The x
axis extends through the nasion, the origin is halfway between PAL and PAR, and the
X,y plane is defined by PAL, PAR, and Nasion. The z axis points upward.

Image Data (L,P,S). The axes are aligned with the raw image data slices. Axes point
approximately in the left (X), back (Y), and up (Z) directions.

Image Data 2 (L,P,S) through Image Data 5 (L,P,S). These options allow you to
select among the Image Data sets you have loaded (up to 5).

Image Data (x,y,No.) through Image Data 5 (x,y,No.). x and y are in-slice
coordinates and No. is the slice number. These options are useful if the results need to
be placed in relation to the original MRI slices.

Freesurfer (R,A,S) through Freesurfer (ID5 R,A,S). CURRY 8 (in Results) allows you
to load Freesurfer-created segmentation results (triangle meshes) such as lh.pial or
rh.pial (these are their typical file names), and automatically co-register them into
CURRY's coordinate system. An external tool plus some manual editing of files need to
be used to achieve the same goal in the context of CURRY 7. In order to offer this new
functionality, the co-registration between Freesurfer image data, Freesurfer triangle
mesh data, and CURRY coordinates needs to be known. This is enabled by
automatically detecting all required co-registration parameters when loading a
Freesurfer T1.mgh or T1.mgz image data file (these are their typical file names). As a
byproduct of and in order to verify the just described capability, CURRY 8 can output
results in Freesurfer coordinates, where x points towards the right, y points anteriorly,
and z points up.

7.1.13 Window

The Window option functions primarily the same as with any Windows application, with
the exception of New Window.
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Window | Help
Cascade
Tile Horizentally
Tile Vertically

Duplicate Study and Synchronize

Synchronize Studies

v 1 Common Artifact Reduction

Windows...

Cascade. Standard Windows option for cascading multiple windows.

Tile Horizontal. Standard Windows option for Tiling multiple windows (Horizontal Tile).
The tiling options may be needed if you resize the total CURRY display.

Tile Vertical. Standard Windows option for Tiling multiple windows (Vertical Tile). The
tiling options may be needed if you resize the total CURRY display.

Duplicate Study and Synchronize. If you have one continuous data file open and
select this option, a second Unfiled study will be created with the same file in it. As
with Synchronize Studies, moving either time slider will move both of them. You can
also change the number of seconds being displayed between synchronized studies.
You can, for example, select fewer seconds displayed and then select Spectra to
display the FFT results on a section of the continuous data displayed in the other
window.

For example, 10s are displayed in the upper window, and 2s was selected in the lower
window. Note the difference in the sizes of the sliders below the data displays. The 2s
in the lower window correspond to the interval between the cursors in the upper
window. This lets you focus the FFT on selected sections of the upper display.
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If you create in-place averages for both files, the cursors will be synchronized. If you
look at Image Data for both files, the cursors will be synchronized.

Synchronize Studies. If you have two Studies open, each with like continuous data
files (or the same file), you may synchronize the files so that the files will track
together as you navigate through them. This option is also useful in comparing the
same file before and after artifact correction, for example. See Duplicate Study and
Synchronize.

Open Study List. If you have Studies open, they will appear in the list and you may
switch among them by selecting the Study.

Windows. A list of open Studies is shown. Click the Windows item to see the
displayed screen. Highlight a Study and you have access to the options shown on the
right side of the display.
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— . - [
Windows ® - X

Select window: Activate

T'J_,'-" Spectral Analysis and COH

K

Save
Cloze wWindow(z]
Cazcade
Tile Horizontally
Tile Wertically

Minimize

7.1.14 Help
Selecting the Help option displays the following list of options.

Help

Installation
Quick Guide
Uszer Guide
Tutorials

Printable Documentation » Installation (pdf)
Browse all Documentation Quick Guide (pdf)
User Guide (pdf)
Tutorials (pdf)

License Infarmation...
Check for Updates...
Release Motes (pdf)

Send E-mail to Helpdesk...
Download Tutorial Data...

About CURRY 8

Installation. Clicking this displays the CURRY Installation manual in CHM format
(Compiled Help Manual), which contains information for installing the software as well
as the amplifiers.

Quick Guide. The Quick Guide provides an overview introduction to CURRY (in CHM
format), as well as an easy, step-by-step guide to get you started quickly.
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User Guide. This displays the CURRY User Guide manual in CHM format. Context
sensitive Help is available throughout CURRY. Position the mouse over a parameter
panel, for example, and press the F1 key. The User Guide will open to that section.

Tutorials. This displays the CURRY Tutorials manual in CHM format. The User Guide
contains the details for all of the functionality in CURRY; the Tutorials illustrate how to
combine the options to achieve a desired outcome.

Printable Documentation. Accesses the above documents in PDF format for printing
purposes.

Browse all Documentation. Click this to access other files related to CURRY 8,
including MagLink RT and the Neuroscan amplifiers.

@ Curry 8 Installation and Tutorials.chm
i Curry & Installation and Tutorials. pdf
|__§E] Curry 8 User Guide.chm

i Curry 8 User Guide.pdf

2 MagLink RT.chm

T4 MagLink RT.pdf

2 MicroMagLink RT.chm

L MicroMagLink RT.pdf

@ MERI Trigger Interface User Guide.chm
i MRI Trigger Interface User Guide, pdf
@ Mufmps.chm

i Mulmps.pdf

@ Power Unit User Manual.chm

i Power Unit User Manual.pdf

@ SynAmps BT User Guide.chm

i SynAmps RT User Guide.pdf

Release Notes. Accesses the Release Notes.

License Information. This displays the licenses and license information you have on
your hasp dongle. If you have multiple licenses that can be detected by a computer on
a network, click this option to display the CURRY License Server Selection window. All
detected licenses will be displayed. Select the one that you wish to access.
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i

®, CURRY 8 License Informatior

Application Status

o Using perpetual license.

Features in use

MName jin] Hasp Key ID Server License
Core 9104 100156641 localhost perpetual
Acquisition 9114 100156641 localhost perpetual
Signal Processing 9124 100156641 localhost perpetual
Source Analysis 9137 100156641 localhost perpetual
Image Data Processing 9147 100156641 localhost perpetual
Digitizer Support 9154 100156641 localhost perpetual
Elekta MEG Reader 9161 100156641 localhost perpetual
Ricoh MEG Reader 9162 100156641 localhost perpetual
Third-Party EEG Reader 9163 100156641 localhost perpetual
Video Recording 3164 100156641 localhost perpetual

Dongle Info Refresh

Check for Updates. Select this option to go to the web site to search for updated
versions.

Send E-mail to Helpdesk. Selecting this option will transfer to your e-mail software
whatever part of the display has the focus, and prepare to send the e-mail to the
CURRY 8 Helpdesk. An additional file is attached that contains information about the
CURRY version you are using, graphic card information, etc. (for diagnostic purposes).
Add whatever explanatory text or questions you have, and send the e-mail. If CURRY
crashes or if you have found an apparent bug, please include a list of steps to permit
replication (using the CURRY example data files, if possible).

Download Tutorial Data. Use this option to download the data files needed for the
CURRY Tutorials. Run the .exe file, extracting the files to the default C:\ location.

About. This option displays copyright and version information about CURRY. The
Active Modules window displays the application modules CURRY is using. You may be
directed to this information by Technical Support to resolve version related questions.
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About CURRY 3 >
CURRY 8.0 XSBAD-ERTV (32-bit)
Copyright © 2004-2016 Compumedics Meuroscan
http -/ www . compumedicsnauroscan.com
Active Modules:

File Name File Version
D\Hamburgh CurryWint CB0 nstallxB6\ Curry8D0. exe 2.0.044
D\Hamburgh CurryWin' C800 Install\x26\ commenBase2D.dl| 8.004
D\Hamburgh CurryWin' C20N nstall'x26hcommon2D.dll 2.0.0.44
D Hamburg\ CurryWin' C30 nstalhx36\ commonSPE0.dII 2.0.0.44
D\Hamburgh CurryWin' C200 Install\x26\ Database2D.4ll 2.0.0.44
D\Hamburgh CurryWin' C0 Install'\x36\ mportExportiD.dll 8.004
D\Hamburgh CurryWin' C30nstall\x26\ AcquirelD.dll 2.0.0.44
D Hamburg\ CurryWin'\ C300 nstallhx36\Digitizer2D.dll 2.0.0.44
D\Hamburgh CurryWin' C0 nstall\x26\ FuncDatalD.dll 2.0.0.44
D\Hamburgh CurryWin' C200 Install'=2642DViewdD.dll 2.0.0.44
D\Hamburgh CurryWin' C200 nstall'x264 3DViewsD.dll 2.0.0.44
D Hamburg\ CurryWin' C30 nstallx36\ mageDatadD.dll 2.0.0.44
x\Harmburgh CurryWin' C80N Install\ =36\ FitdD.dll 8.0.0.44
D\Hamburgh CurryWin' C800 Install\x26\ Localize8D.dll 2.0.0.44
D\Hamburgh CurryWint CB0Install'x264PlotObjects2D.dIl 8.0.0.44

Compumedics USA, Inc. Compumedics Germany GmbH
5015 West W.T. Harris Blvd. , Suite E Josef-Schiitler-Str. 2
Charlotte, MC 23269 D-73224 Singen
USA Germany
CE oo

7.2 Toolbars

All of the options contained on the Toolbars can also be found in the menu lists.
The Toolbar icons are shortcuts for the more frequently used menu options. There
are the Standard Toolbar icons that are seen at the top of the display. You may
not see all of the icons in all of the subsequent Toolbars. What you see depends
on the licenses you have.

drfFefclad BED w5 B

There are also the Toolbars that appear with each data display window. Position
the mouse in the upper left area to display the Toolbar.
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7.2.1

&) Functional Data § 4 Maps 'T___' Image Data

INMNFTERIOOI OO0 B
FPL  MAnennfeton g o o

Toolbars are also seen at the top of some of the Parameter Dialogs.

O Qudfo |~y T

| Parameters ]

Sphere Parameters
Fit Sphere to Active Sensors

Sphere { Proi, Center Imml:  Radius [mml;

Standard Toolbar

The Standard Toolbar consists of the following icon buttons:

AdrePhaid¢  BRE ald &= 616

Position the mouse cursor over an icon, and a Tooltip will display its name. If you do
not see the Tooltips, go to View —* Show Tooltips and enable the option.

R Fo (o [ | By By By By [ |
[2 Open [Ctrl+0)

Open an existing data file, image data
file, or study

New |_—| (Ctrl+N). Clicking this option adds a new "Unfiled" study to the Database, and
accesses the Acquisition part of CURRY (assuming you have an acquisition license).
The icon will be slightly different if you do not. You have the opportunity to save all
Unfiled Studies (automatically) when closing CURRY - this can be configured in Edit —*
Options.

4 W Unfiled Studies
77 Study1

Open File 2] (Ctrl+0). The Open File option allows you to select any of the
displayed types of files: Databases, studies, and data files or folders. CURRY will place
the file in a new Unfiled Study.

[AI.I. EunckonalBoto il e v]
CURRY & Studies (*.cst)

All Functional Diata Files (*...*}

All Image Data Files (*.%)
All Files (*.%)
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&
Open File Folder . Open an existing image data folder.

r—

Open File Location ' £. Selecting this option opens the Windows Explorer program to
the folder containing the files in the selected Study.

Save Study Parameters "ﬁ . This is the same as File —* Parameters —* Save
Study Parameters. Various parameters can be saved as the study parameters,
thereby avoiding having to enter the same settings each time you open the study. The
settings are saved to a .cfg file, which will then appear in the Database under the
Results folder. If the .cfg file is already present and you click the Save Study
Parameters button, the .cfg will be overwritten with the new settings. See the Global,
Study and Other Parameters section for more details.

Save Results As 'ﬁ Source reconstruction results can be saved

Results Filez [*.mapele:dipcdrcdp]  »

Copy Data Display to Clipboard EE' (Ctrl+Shift+C). The entire data display
window(s) will be copied to the Windows Clipboard as a .bmp image. You may then
paste it into another Windows application.

Append Data Display To Report EEI . The data display will be copied directly to the

Report (select \DREPM, to see it). The same option is found on the Report Toolbar.

Append Clipboard To Report = . The content of the Windows Clipboard will be

pasted to the Report (select xg:IREP':”t, to see it). The same option is found on the
Report Toolbar.

=
Print ‘=7 (Ctrl+P). Standard Print option. The data display will be seen in the Windows
Picture and Fax Viewer, from where it may be printed.

Keep Results “ . The current source results will be seen as a new set of display
items (labeled Kept Results x).

UI Update [= (Ctri+Shift+U). This is the same option as found on the Macro toolbar.
Clicking it will update the macro to reflect modifications you have made during the
recording.

Show Movie E (Alt+M). With Moving dipoles, and when in Movie Mode, selecting this
option will play a Movie (sequential display of each dipole throughout the Timerange).
Movies may be played in the Maps, 3D View, and Image Data displays.

Help e Accesses the manuals and additional information.
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7.2.2 Acquisition Toolbar

Acquire Online. These options are used when configuring the system and acquiring

EEGdata,Eai hﬂ.. Eand E"O *"t'r* E.More

complete descriptions of these options are found in the sections under Acquisition.

Configure Amplifier E Accesses the amplifier configuration dialogs (see
Configuration Options below).

Video Camera a‘. This option will show or hide the video camera window.

Connect ." Connect to the selected amplifier.

Check Impedances ﬂ Click this option to view the impedance display.

** Care

Impedance tests should only be performed with surface EEG, and
never if you are recording from cortical grid or depth EEG
electrodes. There is an option in the Configure Amplifiers section
to disable impedance tests (Allow Impedance Test), which is
intended for use with grid and depth recordings.

Record . Click the Record button to start saving the data to the hard drive.

Stop H . Disconnect from the amplifier (or stop Impedance or stop Recording, and
then disconnect).

Edit Comments LT;-‘ Add text comments that will be stored with the data file.

[ ]

Select Average "© . Used with online averages to select another average to
Overlay or take the Difference. (See Select Average).

Pause Il . Pause display. In an Average view this will pause adding epochs to the
average.

Restart Average (-5 . Clear average and set epoch counter to zero.

Baseline correction i . Centers traces in their display space (removes DC
offsets from the display). Recorded data are not affected.

Butterfly Plot ". Superimposes all channels.

Autoscale ¢ Autoscales the display of all traces (data are not affected).
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Scale Waveforms Up or Down 1.' \b . Rescales the waveforms (display only).

Position Plot . Displays channels in separate windows about the head.

Send Page to Functional Data 'B. Sends the displayed page to Functional Data
for further online processing.

7.2.3 Digitizer Toolbar
> EIroHd

The Digitizer toolbar contains the following icon buttons
details, see the Digitizer section below.

. For more

Connect to Digitizer > . Initiate digitization.
Stop Digitizer _ Stop digitization.

. . ro - .
Load positions from file (pom) . Select an existing .pom file.

Save Positions E Save the XYZ position information in a file with a .pom
extension.

7.2.4 Functional Data Toolbar

The Functional Data Toolbars relate to the Functional Data display, and consists of
the following icon buttons (see the Functional Data section below for more
information). The Toolbars are found at the top of the Functional Data parameter
panels and in the upper left corner of the Functional Data Display.

S-xX[pF O IV rRO00CO00IC X

Processing Sequences <§) Clicking these options will display different sets of
parameter panels. This is purely a convenience option. If you click the Typical
sequence, you will see the same set of parameter panels that was present in CURRY 7.
The other options will display fewer or all panels.

& - X[ F
Filtering

<§) Typical

All

Delete Processing Sequence 2. Click this option to remove any processing
sequence you have selected.
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Scan Artifacts/Templates ." . This option is used to scan the data file after you
have configured the artifact reduction screen(s) or configured a template.

Open Events

¥ Events / Epochs

. This is a shortcut convenience option to open the I | display.

Data Parameters ﬁ Opens the Functional Data Import Wizard.

Montage Editor . Provides access to the Montage Editor (described below in the
Options section).

Video Camera a‘. This option will show or hide the video camera window.

Butterfly Plot w (Alt+B). Toggles the Butterfly Plot display on and off. Enabling this
option superimposes all channels. If you have multiple Channel Groups (EEG and MEG,
or multiple groups of either), clicking Butterfly Plot will display butterfly plots for each

channel group. In the Montage Editor, you can click the M button to add a
blank space between subgroups of sensors. When you select the Butterfly Plot, you
will see butterfly plots for each of the subgroups. In the figure below, there are 4
Channel Groups, and each one has five subgroups of sensors. Butterfly Plots are
created for each.
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Autoscale t (Alt+S). Autoscales the display of the functional data.
Scale up T Increases the waveform size.
Scale down *l’ Decreases the waveform size.
. +
Plus is up T Inverts polarity so positive is up.

Mark Blocks . Mark blocks or Timeranges by selecting the option then clicking the
left mouse button once for the beginning and end of the block, or click once and drag
to the end of the block. The duration of a block may extend beyond the time span

that is displayed. The following options will be seen when the block has been defined.
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hark Bad Block
Reset Bad Block

Ewents » Ewvent m10
Export Block .. Event m1
Ewvent m12

Delete Events ...
Event mi3
Event mld
Event m15
Ewvent mlb
Event mil7
Event m18

Euent m19

Mark Bad Block. Bad Blocks will be excluded from subsequent analyses. After
marking the Bad Blocks, when you close the Study you will be asked if you want to
save the changes to the file, namely, the bad blocks. If you say Yes, these will be
saved to the .dap parameter file. If at a later time you want to remove the bad

blocks, click the [ Resst | button to reset all manually selected bad blocks, or use
the next option for individual blocks.

The Bad Blocks are seen as shaded regions in the event line.

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
030 02:00 02 03:00 g

Ctrl+Alt+mouse drag can be used to create Bad Blocks more efficiently.
Reset Bad Block. Converts Bad Blocks back to unmarked blocks.

Event m10 - Event m19. These are special purpose events that include the

durations of the blocks. You may also use the number keys on the keyboard to

select the event to be inserted (1 = Event m10, etc.). After inserting the events,
‘hed File

you may save the new .cef file using Save Event List s Save Event List... | ¢
the bottom of the Events/Epochs display. The durations will be contained in the
.cef file.

Export Block. CURRY can export data either in the Raw ASCII format, as in prior
versions, or in the Compressed format, which will save disk space. There is no loss
of data with the compression. Compressed data is compatible with CURRY 7 (CURRY
7 reads compressed files, but does not write them). This is an issue when reading
compressed files into MATLAB, since the script CURRY uses does not recognize to
more complex compressed format. In that case, use the Raw Float format. If you
have already recorded the data using compression, resave the file where you
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select Raw Float in the Save As dialog. Generally, compressed files are
recommended due to the smaller file sizes.

The functional data may be exported as a Neuroscan Continuous Data or
Neuroscan Averaged Data file. In general, the CURRY file types may have speed
advantages over the Neuroscan file types; use the Neuroscan file types if you are
planning to open the files in the Scan software. EEG data (not MEG data) may be
saved in EDF files (European Data Format).

[cu REY P Bl Eo ot [+ il v]

CURRY Cormnpressed Format (*.cdt)
CURRY Raw ASCI Format (*.cdt)
European Data Format (*.edf)
MATLAE Format (*.cdt®.m)
Meuroscan Averaged Data (*.avg)
Meuroscan Continuous Data (*.cnt)

Delete Events. Delete selected events within the block.

' Select Event Types @

Type Count

[ 1 4

] 2 165

] a14 1
| I
| |
| |
| |
| |
| |
| |
| [ oK, ] [ Cancel ] |
| |

See also the Bad Blocks section under [ Channel Groups / Bad Bloks | "'] (Functional Data
parameters).
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7.2.5

Channel Groups f Bad Blocks | + |

Data Parameters

Channels: 32 Samples: 65030
Epochs: 1 Rate[Hz]: 250

Active Channel Groups

| EEG

Bad Block Remaval

@ Off Const, Linear Fero
Reset

Off. No action is performed.

Constant. Flat lines (zero slope) connect the last data point before the bad block
to the first data point after the block.

Linear. Sloping lines will connect the last data point before the bad block to the
first data point after the block.

Zero. Zero will set the data samples within the Bad Blocks to 0Vs.

First Page/Epoch m’, Last Page/Epoch m’ Moves to the First or Last Page
(continuous data files) or Epoch (epoched data files).

Previous Page/Epoch 'ﬂ', Next Page/Epoch a Moves to the Previous or Next
Page (continuous data files) or Epoch (epoched data files).

Toggle Epoch ‘ . Toggles the Accept or Reject state of the current epoch.

I o
Previous Event € , Next Event I'}. Move to the Previous or Next Event (in
continuous data files where events have been detected).

| o
Erase Event I“ (Ctrl+E). Removes the event from the continuous data file.

Maps Toolbar

The Maps Toolbar contains frequently used options in Mapping, PCA, and ICA (see the
Maps Parameters section below for details). Position Plot, PCA, ICA, MGFP, Dipole
Strengths, and Residual Deviation are only possible if a Timerange is selected (not
possible for a single timepoint).

OO~y

Contour Map O (Alt+C). Displays a single contour map corresponding to the
position of the middle cursor in the Functional Data display. If you are in Tracking
Mode (Functional Data context menu) and you select Contour Map, the three
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separate cursors will be replaced with a single cursor (actually the three cursors
are superimposed), and you will seen a single contour map for that time point.

Thumbnails gg (Alt+T). Enables the Thumbnails display (the number of thumbnails
Parameters

is set in the I panel under Maps.

Position Plot (Alt+P). Enables the Position Plot display.
o
PCA OO (Ctrl+A). Select PCA analysis.

ICA 3‘:‘ (Ctrl+I). Select ICA analysis.
MGFP ™ (Alt+G). Enable Mean Global Field Power display.
Dipole Strengths ~ (Alt+D). Enable Dipole Strengths display.

Residual Deviation ¥ (Alt+R). Enable Residual Deviation display.

Autoscale t (Alt+A). Autoscale Map contours (you can also use the mouse
wheel for rescaling).

7.2.6 Image Data/Localize Toolbars

The Image Data and Localize Toolbars have many icons in common, and are
therefore combined.

The Image Data Toolbar relates to the Image Data display only, and consists of the

following icons. The first row is seen in any of the three image data views. After that
are the options seen in the fourth rendered view.

Q0 el I ccreP TP &6
Q0 G JIIDcaBeOoReOARE CITF

Seedpoint Segmentation @ (Ctri+Shift+S). Initiates seedpoint segmentation
Start

(same as the I button in the Segmentation panel, when Region

Growing is selected).

Threshold Segmentation @ (Ctrl+Shift+T). Initiates threshold segmentation
Start

(same as the I I button in the Segmentation panel, when

Thresholding is selected).

Clear Segmentation Result E" Clears the segmentation result from the Image
Data and 3D View displays.
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Add Exterior to Stop Markers @ Stop Markers are added to the exterior of the
segmented region(s).

Add Exterior to Pass Markers @ Pass Markers are added to the exterior of the
segmented region(s).

Add Segmentation Result to Stop Markers @ . Stop Markers are added to the
segmented region(s).

Add Segmentation Result to Pass Markers @ . Pass Markers are added to the
segmented region(s).

Clear Markers @ Clears Stop and Pass Markers.
Create Overlay > (Ctrl+Shift +0O). An Overlay is created from the segmented

region, and is displayed in the Overlay section of the Properties panel under
Results | (with the Default Label).

Create Triangle Mesh J (Ctri+Shift+I). A triangulated surface is created from
the segmented region, and displayed in the Surfaces section of the Properties
Results

Options

panel under| , as well as in the | | panel under 3D

View . Surface 3.0mm  The Toolbar option is meant to be used to obtain a quick
Create

result, and so always uses a 3mm Resolution. Use the | | panel
options for any other parameters, and use its Start button to apply them.

Setup BEM Geometry ‘EB This takes you to the BEM Geometry panel to create a
BEM model using the automated routine.

Rotate 360° “~ . Rotate the image 360° about the z-axis.

Show Results <
Image Data display.

(Alt+D). The dipole results can be toggled on and off in the

Show Cursor (Alt+C). The cross-hair cursor can be toggled on and off in the
Image Data display.

e

Show Segmentation Result . Toggles the display of the segmentation results.

Show Segmentation Thresholds r (Alt+H). Toggles on and off the display of
the segmentation thresholds.
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1.2.7

Timerange Mode F This toggles between displaying results for a single time
point and for all time points within the Timerange.

Ellipsoid Mode éﬁ This toggles on and off the display of the Confidence Ellipsoids
(the 1 SD ellipsoid volume displaying the certainty of the source results).

Go To Previous Dipole é If multiple dipole solutions have been computed, this
option will move the Image Data display (slices) to the position of the previous
dipole.

Go To Next Dipole tf} If multiple dipole solutions have been computed, this
option will move the Image Data display (slices) to the position of the next dipole.

Position the mouse near the top left corner of the MRI film strip in the Localize
display, or any of the Localize panes, and you will see the following Toolbar icons.
These are described just above, with the exception of the Views below.

R CcLe R0 dd 00CG I IDID I CIEL
2806028

Left, Right, Top, Bottom, Front, Rear Views
the standard viewing perspectives.

Custom Views aa ﬂ &‘ . Custom views are those intermediate perspectives
that you wish to use repeatedly. You may define and retrieve up to 4 Custom

Views (using the options under View on the Main Menu bar). The Define ﬂ' ﬂ
options set the current orientation (size, perspective, etc.) of the display as

Custom View. Click one of the Custom View a a options to retrieve the custom

view you had set. The icons displayed here access the first two Custom Views.

Source Reconstruction Toolbar

r i
There are various Toolbar icons " 'ﬁ | ‘é ‘ﬁ 'f' | = | é '-5 at the top of the
Source Reconstruction panel.

Keep Results " . The current results will be seen as a new set of display items
(labeled Kept Results x).

A PEI Kept Results 1
[ ]5%% Electrodes 1
[#l g Dipoles (1 moving) 1
16D Head Model 1
DO kaps 1

. Select one of
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7.2.8

Dipole Cluster "' . This option lets you calculate and superimpose source
reconstruction results from multiple epochs. It is the same functionality that was
previously accessed from Keep Source Reconstruction Results and the

button, under | Epochs . To use it you will need an epoched

file with spikes at the same latency (usually 0 ms). Set the Timerange on the first
epoch. Select a Head Model and Dipole Type. Then click the icon. See the
Template Matching and Dipoles Clusters and Epileptic Spike Detection and Dipole
Clusters tutorials for examples of its use.

Replace Kept Results ‘é . The most recent results will replace the existing Kept
Results.

Append Kept Results 'ﬁ' The most recent results will be appended to the
existing Kept Results.

Pause Fit 'fl . This is used to pause or resume source reconstruction
computations.

Append Dipole Description to Report 'El . Append the dipole description that is

seen in the Qutput | soction to the information in the @ section.

Move to Previous Dipole é Move cursor to previous dipole.

Move to Next Dipole '—5 . Move cursor to next dipole.

3D View Toolbar

Position the mouse in the upper left area of the 3D View display to see the 3D View
Toolbar icons.
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7.3

S8B000 00868 FP &8

Rotate 360° “~ . This will rotate the 3D View display one complete cycle about
the z-axis.

2860390

Left, Right, Top, Bottom, Front, Rear Views . Select one of

the standard viewing perspectives.

Custom Views aa ﬂ a . Custom views are those intermediate perspectives
that you wish to use repeatedly. You may define and retrieve up to 4 Custom

Views (using the options under View on the Main Menu bar). The Define ﬂ Fo
options set the current orientation (size, perspective, etc.) of the display as

Custom View. Click one of the Custom View a4a options to retrieve the custom
view you had set. The icons displayed here access the first two Custom Views.

Timerange Mode F This toggles between displaying results for a single time
point and for all time points within the Timerange.

Ellipsoid Mode éﬁ This toggles on and off the display of the Confidence Ellipsoids
(the 1 SD ellipsoid volume displaying the certainty of the source results).

Go To Previous Dipole é If multiple dipole solutions have been computed, this
option will move the Image Data display (slices) to the position of the previous
dipole.

Go To Next Dipole ‘f} If multiple dipole solutions have been computed, this
option will move the Image Data display (slices) to the position of the next dipole.

Display Screen Options
This section refers to the tabs at the top of the data display region. The tabs are used to

switch among the data views, or to combine views to facilitate the operation of CURRY.
Initially, you may see only a few tabs.

| @ Functional Data [ 4 FD,Maps All r:} Image Data ' 3D View

The one at the end will have a + sign. Click it to see the additional display options.
Clicking them will add them to the display options.
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Maps

FD, Maps H

FD, 3D View

Maps, 30 View

FD, Maps, 30 View

Localize

oRNBDOO®O

Digitizer

For example, clicking the @ Functional Data tab displays the waveform data. Clicking

Omsps displays the 2D contours and PCA/ICA components. Clicking | * # 3D View displays

the objects in the 3D View, and so forth.

. S - : [ee FO, Maps ‘
Other options show combinations of qhsplay views. For example, __ " "T" |

& FD, Maps H

displays the

Functional Data plus the Maps view.
20 FD, Maps, 30 View

gisplays the Functional data and the

Maps in a Horizontal orientation.
Maps, plus the 3D View display.

| displays the Functional Data, plus

If you have loaded two MR image data sets, you will see two @ Image Data

as a @02 tab used for displaying either or both data sets.

tabs, as well

When you select a display ftab, you will alsg see an option panel in expanded form. For

example, when you select © Functional Data , the expanded | Objects | panel is
displayed auftomatically, anticipating the options that you may wish to access. Similarly,
clicking the | IDView | tab will display the expanded | e | panel,

anticipating your desire to select the objects to be displayed, or to modify the object's
properties.

There may be instances in which you wish to keep a processing panel open and change
the Data Displays. For example, you might wish to keep the Source Reconstruction

panels in view while selecting the | = -0 V1% | o # Image Data

© Irmage Data

display. If you click on

, the Image Data 1 processing options will open automatically. You can
override this by using Ctr/+ left mouse when clicking the Display tabs. This "disconnects"
the linking of the display tabs to the processing panels.

You can also switch among tabs using Ctr/+x (or Ctri+Shift+x), where x is a number
between 1 and 0 (1, 2, 3, ... 0). The difference between Ctr/ and Ctr/+Shift is that the
latter does not switch the parameter tabs.

The o Al tab combines the Functional Data, Maps, 3D View, and the Image data.
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7.4

Epispike

] ® Irmage Data ® P Grid

$ Image Data [§ BE{EE=al eI RV

In the Image Data pane, you can select the | views.

There are several places in CURRY (Image Data, Localization, etc.) where you have display
option tabs at the bottom.

See Edit — Options for additional data display options.

Parameter Dialog Tabs
The Parameter Dialog Tabs access the majority of CURRY's functionality. The tabs are
located in the lower left part at the bottom of the mainframe display area:

Database OMaps . You may

see slightly different tabs. They are divided into two parts: one part is seen below the
Workflow, Database, etc. display, and the other is below the Functional Data, Maps, etc.

display. Note that the tab at the right of each group has a + sign. Click it to see
additional parameter tabs.

Expand the viewing area, if desired, to see the full labels for each.

Wiforkflow Database Events f Epochs '. 30 Wiews

l ## Functional Data [ JEERE f:} Irmage Data 1 Source Reconstruction Localize
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7.5

The icons on the tabs are paired with the icons on the Display tabs (for example, the

fOMaps ‘

display tab is associated with the ~Of'-u'13psf parameters).

When you click one of the tabs, you will see the related option bars. For example, clicking

(Source Reconstruction displays the Head Model, Dipole Fit, etc., option bars.
Clicking one of the option bars will expand the panel. Use Ctr/+click to expand/collapse a

panel without collapsing other expanded panels.
dilédédldléd

Head Model

Dipole Fit

Scan Methods

Current Density

Source Locations

The Parameter Dialog Tabs are laid out from left to right in the order that they are
generally used.

Source Coherence

See Edit — Options for additional Parameter Dialog options.

Ancillary Tabs

These are the tabs found just below the data display, typically in the lower left corner:

|2 output ESTEEEMEEEEEE Their functions are described in the Output, Macro, and
Report sections below. Briefly, they are used as follows.

Output. This is the text output from CURRY, containing much of the results and other
information. Verbosity can be selected from the context menu.

Macro. The Macro recorder is used to record a sequence of operations that you
perform. Once recorded, the same set of operations may be applied to other like data
files that you select. Macros thus provide a record of what steps were performed on a
file, and they are a way to automate process of like data files.

Report. The Report function is included for those wishing to create a clinical report. It
can also be used to create lab notes for those wishing to document steps and results.
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8

Workflow

The Workflow xowmkﬂ”w, display will guide you through data file selection, parameter
review, and processing steps in CURRY. You can review completed steps by clicking

one of the green arrows © Baseline Correction (Constant) 504 CURRY will take you to that
section of the program, with the relevant part of the screen flashing, or provide
instructions.

[ Baseline Correction | + ]
i@ Off (7) Constant Pretrigger
Linearl Linear2

Timerange 1 [ms]:
] ]

(]
m

Timerange 2 [ms]:

] ]

(]
m

Click one of the blue arrows () Filtering (Off) to go directly to the part of CURRY used to
complete that step. Green check marks O indicate steps you have completed; blue

arrows E}} are steps that you may yet wish to do. The If_il icon means that there is a
demonstration macro associated with this operation. In many places, there is
parenthetical information for the current settings, thereby letting you see at a glance

how some parameters have been set. The icons at the top “# " will expand or
collapse the Workflow.

JSDLITCE Reconstruction i
@) Create BEM Realistic Head Model [
E):} Create FEM Realistic Head Medel [5g!
(3) Define Head Model
(3) Dipole Fit (Off)
(—:}} Current Density Reconstruction (2
(Off)
E):} Source Coherence (Off)
{-:}::I Source Result Statistics
E Save Source Results (Maps)

What you see in the Workflow display will change, depending on what steps you have
performed. When you first open CURRY, you will see an abbreviated list of options.
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|<N|:une> MR

@Cnmmon Tasks i
# Showthe Database

F2 Open aFile...
€ Open a Folder...

E Create Amplifier Configurations

.Y Start an Acquisition

Create a Montage

One of the first things you may want to do is to select a Scope from the drop-down
list at the top. Scopes are predefined configurations of parameters that have been
created for CURRY 7, ERP Analyses, and Epilepsy evaluations. They are short cuts that

select the most frequently used options for those scenarios. See the next section
below for more information.

<Mone» -

<Mone=
< All>
Curry 7
ERP

Epilepsy

If you Start an acquisition, you will see more items.




@Common Tasks &
# Show the Database

F2 Open aFile...

E Create Amplifier Configurations

.| Start an Acquisition

Create a Montage

.Acquisition &

F2 Load Parameters
E}:) Amplifier and Recording Controls

@Signal Processing .
F2 Add Functional Data

.' Image Data .
F2 AddImage Data File

F2 AddImage Data Folder
F2 Add Digital Photo

(Source Reconstruction i
E}:) Create BEM Realistic Head Maodel
E):) Create FEM Realistic Head Model |

¥

When you start the actual recording, you will see more items.
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(.i}licummu:un Tasks i
# Show the Database

F2 Open a File...

E Create Amplifier Configurations

.| Start an Acquisition

Create a Montage

.Acquisitiun .
F2 Load Parameters

{E}:} Amplifier and Recording Controls
E}:} Impedance Check

{E}:} Digitize Sensor Positions

E}:} Filtering Options

Baseline Correction

E}:} Rereferencing

{E}:} Artifact Reduction

E}:} Online Averaging

{E}:} Display Opticns

(3) Online FFTs

.' Image Data .

F2 Add Image Data File
F2 Add Image Data Folder
F2 Add Digital Photo

(Suurce Reconstruction i
E}:} Create BEM Realistic Head Model |
{E}:} Create FEM Realistic Head Model |y

There are other additional items in the list that are seen offline depending on previous
operations.

The Workflow is also meant to be a quick way to locate functionality, especially during
the familiarization period with CURRY 8. Instead of searching through the parameter
panels for a particular option, check the Workflow list, click the option there, and go
directly to that section.

Global, Scope, Study and Other Parameters

Most simply stated, Parameter files are the means for saving the settings that you have
selected in the program. CURRY uses several different types of parameter files: Global,
Scope, Study, and Last Used Parameters. See the Using Parameter Files tutorial for
examples using all types of parameter files.
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The Parameters options are accessed from File —* Parameters, and also in the
Workflow.

File | Edit View Database Acqu
|j Mew Ctri+M

£ Open File... Ctrl+0
' Open Folder...

".Ta Open File Location

Save Study
Save Study As...
[ SaveData Display As...
Save Movie As...
[z Save Report As...
[ @ 5ave As Report Heading...
Scope 2
Parameters L Load Parameters...
Database L Save Parameters As...
Functional Data ' Load Study Parameters
Maps ' {'ﬁ Save Study Parameters
Image Data ’ Reset Study Parameters...
Results L
- . Load Global Parameters
' Print.. Curl+P Save Global Parameters
Print Preview.. Reset Global Parameters
lgl Print Report

Load Scope Parameters
1 CURRY & Tutorials.cdb

2 Curry & Examples.cdb
3 ChMew Spikes file\Spikes.dat

Save Scope Parameters

Reset Scope Parameters

Load Last Used Pararmeters
Exit

Global Parameters are applied across all data files, all Studies, all Subjects and all
Databases - they are applied globally. If there are certain colors or processing
parameter settings, you can save these as Global Parameters and they will be applied
to all data files when you open the Study. Global Parameters include only a relatively
small subset of all possible parameters. If you find you cannot save some parameters
as Global Parameters, save them as Study Parameters instead.

In the Macro section, there is an option under Insert Action called UI Parameter
Dump. This will literally dump all of the parameter settings into the macro, which you
can view in a text editor. A small section is shown below.

Study.Action = MacroDump
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STEP END

Mainframe.Action = None

Mainframe.MacroParameterTab =

Mainframe.MacroText = Delete unwanted channels and hide them.
Mainframe.MacroUseDelay = 0

Mainframe.MacroFilenameNumber = 1

Mainframe.AviFramerate = 10

Mainframe.PrintLevel =4

Mainframe.HardcopyWidthUsed = 0
Mainframe.HardcopyHeightUsed = 0
Mainframe.PrintWidthUsed = 0
Mainframe.PrintHeightUsed = 0

Mainframe.MovieWidthUsed = 0
Mainframe.MovieHeightUsed = 0
Mainframe.ReportWidthUsed = 0
Mainframe.ReportHeightUsed = 0
Mainframe.MacroDelay = 3
Database.Action = None
Database.Areald =
Database.AreaAction =0
Window.Action = None

Window.Tabld
Window.TabLabel =
Study.Action = None
Study.FileName =

Study.FileIndex =1
Study.FileCheck =0
Study.FileData =0
Acquire.Action = None

Acquire.Areald =
Acquire.EventArrayAvgNames = Stimulus 1|Accept 14|

There are hundreds of parameters in the list. If you were to open a Study that has no
other parameter files associated with it, these are the parameters that would be
applied. As mentioned, Global Parameters contain a relatively small subset of these,
and in the absence of any other parameter file, the Global Parameters will be applied.
Use care when saving the Global Parameters to be sure you are saving just the
intended parameters. Once you decide what changes you want to make, enter CURRY,
make those changes only, and then save the Global Parameters.

Scope Parameters. Scope Parameters are preconfigured settings designed for
specific purposes, including Curry 7, ERP, and Epilepsy. Selecting one of these will
avoid having to enter the parameters each time, or saving parameters as Study
Parameters (it is an optional convenience). One option is for Curry 7, which will make
the interface look more like you had in CURRY 7, and it will set some of the same
parameters. If you wish to use one of the Scopes, it is necessary to select it before
you open a data file.
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Epilepsy TR
=Mone=

<All>

Curry 7

ERP

Epilepsy
B Create Amplifier Configurations

.Y Start an Acquisition
Create a Montage

EETasIcs [Epilepsy)

P Identify Bad Channels
P Spike Marking

P Spike Epoching

P Spike Clustering

To see what settings are included in a Scope, go to ...\Neuroscan\Curry 8\Workflow
and see the folders for each. In each folder you will see a ScopeDefaults.cfg file. Open
that with a text editor (Notepad, Wordpad, etc.) to see what settings are included.
Here for example are the settings in the Curry 7 folder (your settings may be
different).

Mainframe.FileVersion = 8

FunctionalData.EventPreLatency = -200

FunctionalData.EventPostLatency = 500
SourceReconstruction.FitConductivity = 0.33 1 0.0042 0.33
ImageDatal.ScriptBemFemConductivities = 0.33 0.0042 0.33 0.3301 0.3302
ImageData2.ScriptBemFemConductivities = 0.33 0.0042 0.33 0.3301 0.3302
ImageData3.ScriptBemFemConductivities = 0.33 0.0042 0.33 0.3301 0.3302
ImageData4.ScriptBemFemConductivities = 0.33 0.0042 0.33 0.3301 0.3302
ImageData5.ScriptBemFemConductivities = 0.33 0.0042 0.33 0.3301 0.3302

If you need to alter the preset parameters, you can do so and then use the Save
Scope Parameters option (above) to save the new settings.

The purpose of the Scope Parameters is to automatically apply the parameter settings
that are typically or frequently used in the three paradigms. They are meant to be a
convenience. You do not have to use the Scope Parameters if you do not wish to.

Scope Parameters fall in between Global and Study Parameters, in that Scope
Parameters take precedence over Global Parameters, and Study Parameters take
precedence over both Global and Scope Parameters.

Study Parameters are typically applied to the particular Study (or Subject). The
Study Parameters file contains only those changes that have been made to the Global
Parameters, or Scope Parameters (if used). When you start CURRY, the Global
Parameters are read first, then the Scope Parameters, and then the Study Parameters.
The Study Parameters therefore take precedence over the Global and Scope ones.
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Study Parameters have additional value, and it is recommended that you make use of
the option to save them.

It is possible to save Study Parameters at any level in the Database hierarchy, from
Group to Derived Studies. The same rules apply: Global Parameters are applied first,
then Scope Parameters, and then Study Parameters in descending order. That is,
"Subject" level parameter files supersede "Group" level parameters, "Study" level
parameters supersede Group and Subject parameters, and so forth. In the absence of
a parameter file at a given level, the nearest upper parameters are applied. If there
are no parameter files at all, the Global and Scope Parameters are applied.

a |y Database.mdb
4 3% Experiment
{1?' Experiment Pararneters.cfg
4 1 Subject
£ Subject Parameters.cfg
a 7= Study
{1? Study Parameters.cfg
a [ Derived Study
.n? Derived Study Parameters.cfg

If you save the Study Parameters, make some changes, and then save the Study
Parameters again, you may see a confirmation message, depending on what the
changes were (bad blocks, inserted events, changes to events). The regular changes
are already saved, and you are being asked if you want to save the special case
changes as well.

o S

Study parameters have been saved.
There are also unsaved data file changes (bad blocks).
Do you want to save them as well?

| ves || Mo |

At the Subject and Study levels, you have the additional option to "inherit the parent
parameters" or not. Right click on a Subject or Study and select Inherit Parent
Parameters. Small down arrows will appear to indicate the parameters from the
parent file can flow into the child file. The default setting for Subjects is enabled; for
Studies the default setting is disabled.

4 Basic Steps
Evoked Response Analysis

If you have Inherit Parent Parameters enabled for a Study, and then you save the
Study Parameters from the Toolbar, you will have the option to save the file (or
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update the file) in the Parent folder (so that the single parameter file can be applied to
all of the child folders under it), or in the current study.

] eee— e

I.-/"_"\-. For this study, Parameter Inheritance is enabled (inheritance is configured in the Database).

'-\_____,-'I Please decide which parameters to update,

| ParentStudy | | ThisStudy || Cancel |

Last Used Parameters are the settings that were in place when the Study was
closed. The Last Used Parameters settings are found under Edit —* Options. When
enabled, you will have the option to save a new .cfg file, similar to the Study
Parameters. You can also set it so that when you open a Study, you will be asked if
you want to apply the Last Used parameters (or have them applied automatically,
etc.). If Study Parameter and Last Used Parameter files are in the same Study, the
Last Used Parameters take precedence.

Special Case Parameters. There are some parameters that will be specific to the file
you are analyzing. These include, bad blocks, interpolated channels, and deselected
epochs (with epoched files). If you were to apply these parameters to a different file,
the results would be incorrect for that file. To avoid this situation, changes that are
made involving these parameters are saved to the .dpa file that is stored in the same
folder as the data file in the Study you had opened. (This is the same .dpa file that is
created in the Functional Data Import Wizard). When you close the Study, you will be
asked if you want to save these changes.

O e

./.. = .-\.

{ There are unsaved data file changes (interpolated channels, bad blocks).
Y Do youwant to save them?

l_ | ves || No || cancel | I

There are a few conventions to be aware of when using Parameter files.

1. Parameter files are used both online for acquisition and offline for data
processing and source reconstruction. When you have determined the parameters
you wish to use for acquisition, save the Study Parameters file and then use it with
subsequent files to acquire data with the same parameters. When you wish to
analyze the data offline, you can begin with the same Study Parameters file. If you
change the offline Study Parameters, you may wish to save those settings for
offline use - files can be named as desired.
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2. There are limits to how far you can go in the analyses and still save the settings
in the parameter files. For example, the parameter settings are saved, but not the
operations that may be performed. Whenever you Scan the data (Templates,
Artifact Reduction, creating Averages, etc.), and save a parameter file, the
parameter file does not go beyond the Scan, aside from saving the parameter
settings. You will still need to perform the Scan(s) manually, and make any
subsequent selections that require the Scan to be completed first. For example, if
you perform Artifact Reduction and save the parameter file, when you reopen the
Study you will see the parameter settings up to the point you scanned the data
file. The reduction methods you used will not be saved with the parameters, since
these are not [all] active until you have performed the scan.

E Note

If your analysis sequence includes the creation of averaged data files, you should
save the Study Parameters before you actually create the average(s). Once the
average is displayed, CURRY is in a different state, so to speak. Study Parameters
cannot be saved at that point. You can, of course, save the average data to a
subfolder, open that Study, and save its own parameter file. A similar case exist
with Last Used parameters - once you get to the averaged data file(s), you cannot
save the Last Used parameters, unless you Revert to Continuous and then close
the Study. Then you can save the Last Used parameters up to that point. If you
save the average file and open it in its own Study, you can then save its Last
Used parameters when you close the Study.

If you want to save the entire procedure that you are using to analyze the data,
including scans, you can do that using macros (macros include the various settings
as well as the operations).

The typical way to manage the Study Parameters is to have the averaged data in
a derived folder below the continuous data. This is the default way in which
averaged data files are saved. You can create Study Parameters for the
continuous data, stored in the parent folder, and Study Parameters for the
averaged data, stored in the child folder. The continuous data parameters are
applied only to the continuous data file, unless you enable Inherit Parent
Parameters for the child study. The averaged data parameters are applied only to
the averaged data file.

4 [F= VEP DC-200
® ) VEP file.cnt

.ﬁ? continuous data parameters.cfg
4 [ AVG Data

% Typel.dat
-ﬁ? averaged data pararmeters.cfg

3. The next convention to know is that the Study Parameters in a child folder
always take precedence over those in the parent folder, if conflicts are
encountered. If there were no averaged Study Parameters in the example above,
CURRY will attempt to apply the continuous Study Parameters to the averaged
data - to the extent that it is relevant. This convention has the advantage of
letting you apply one Study Parameters file to all of the files in the subfolders
beneath it. For example, the subfolders could each contain a continuous data file
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to be analyzed. Study Parameters in the parent file above them could then be
applied to all of the continuous data files, assuming you have enabled Inherit
Parent Parameters for the Studies.

4. When using Study Parameters from one data file to other like data files, it is
important to realize that ALL of the parameters you have changed will be applied to
the subsequent data files (excluding Bad Blocks, Interpolated channels, and
deselected epochs, with epoched files, which are all stored in the .dpa file, as
mentioned above). There are other parameters that are saved. For example, if you
have set any of the various voltage thresholds, these settings will also be applied
to subsequent data files. This may or may not cause problems. For example, the
voltage threshold you use for blink detection may be applicable to all or most of
the files you are analyzing; whereas, the Min and Max thresholds you use for SNR
based sweep rejection may be specific to each particular data file.

5. In some cases, the Study Parameters may contain operations that require
lengthy steps in their application (such as, some CDR computations). In these
cases the parameters are not applied when you open the Study, as you may not
wish to wait. The parameters are applied explicitly by selecting File —*
Parameters — Load Study Parameters.

6. When you save the Study Parameters (or Global or Last Used Parameters), you
are taking a snapshot of ALL of the parameter settings, and using those settings
either for the Study or Globally. Be certain that you are saving only the desired
parameter settings. For example, if you have been performing various operations
with the data file, and then you want save specific settings, realize that ALL of the
settings that have changed will be saved - those that you intend, plus those that
you may have forgotten you set earlier.

Once you understand these few conventions, you will find that parameter files can
save you a lot of time by "remembering" the settings that you wish to use frequently.
See the Using Parameter Files tutorial for examples using all types of parameter files.

10  History Options

It is very important to be able to capture the series of operations you have performed
with a given data file - its History. There are several ways you can do this within
CURRY.

Functienal Data | Maps

. . . Show Information...
1. The Show Information option under Functional Data
will show initial information about a file you open. As you perform more analysis
steps, these will be added to the history. You can copy the text to the clipboard if
you want to make a written record. If you save the Study Parameters, you will see
the history again when you reopen the file. Exporting a data file will retain the
history, and new processing steps are then added to the history.




162

Functional Data Information

=)

1 file:

C:\CURRY 8 Tutorials\Acquisition\Blink Reduction\Viscpt.ant 4071kB 65030 sar

1 EEG group, 1 other group, 32 channels
65030 samples, 250.0Hz sampling rate

duration: 260,15, start latency / trigger offset: 0.0 ms

207 events, 3 event types

"

Functional Data Information

&

1 file:

C:\CURRY 8 Tutorials\Acquisition\Blink Reduction\Viscpt.ont 4071kB 65030 sar

-

EEG group 1: 31 channels, reference: <Mone>

245 events, 4 event types

Global filter settings

1EEG group, 1 other group, 32 channels
65030 samples, 250.0Hz sampling rate
duration: 260,15, start latency [ trigger offset: 0.0ms

EEG group 1: 31 channels, reference: <None =

- Seq. 11 User Defined (Auto)high-pass: 1.0Hz, slope: 2.0Hz
Copy Ta Clipboard low-pass: 30,0Hz, slope: 8.0Hz

Hann-window

Artifact Reduction

Copy To Clipboard

Seq. 11 Threshold, -200 pV to 200 pV on VEOG from -200 ms to 500 ms

Close

2. Output. The first creates a running log of operations you have performed, with
a user-determined level of detail. This is seen in the Output panel and saved in a
text file. This is described in more detail in the Output section below.

Clutput o
MR 10,6, explained signal: 38,73 -
200rms (max 27347 q=28.9, (-0.79, 055 -0.28). = 50%: 14,5 ml
MR 111, explained signal: & Yi'rap
25.0ms  (max 27347 q=28.7, (-0.79,
SMR: 11,7, explained signal: 8 < || el
300ms  (max 27347 q=31.6, {-0.65,
MR 0.7, explained signal: BT T e
35.0ms  (max 27347 q=32.8, {-0.59, Clear
SMR: 9.6, explained signal: 9( . .
A00ms (max 27347 g=30.7, (-0.51, Ceeniniais
SMR: 8.0, explained signal: 81 Open File Location
45.0rms  (rmax 27347 g=26.3, (-0.40,
SMR: 6.0, explained signal: 8% Werbosity » Results Qnly
0.0rms (max 27347 q=21.8, (-0.19, . N .
SMR: 4.0, explained signal: 83 Debugging Medium
55.0m: (max 27347 q=19.7, (012, -0.08, 0.9, = 503 4.3 ml High
SMR: 3.0, explained signal: 77.91%% High fincl. Timi
SMR: 11.1, achieved relative deviation: 1025 (=11.1x3.17%), lambda (i 'gh {incl. Timing) =
Closed study: Dipoles, Scans, and COR
b

e | 1acro B Report

2. Logbooks. While the Output section contains a history of the operations and
results, it can become lengthy and somewhat difficult to locate to find the history
for a given file. It is used primarily to obtain the immediate results. The second
method uses Logbook files. These are text files that can be created automatically
and included in the Database. A date and time code is added automatically if an

existing Logbook file is detected.
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4 [F= Common Artifact Reduction

(=] Yiscpt.ont
Wiscpt Loghook.td

To use Logbooks, you must activate the capability from Edit —* Options —*
Settings. There you will see options for when to save the Logbook, and how much

content to include.

. S
E Qutput
Cutput window and log file verbosity: [Results COnly v]
Uzer Interface
e Enable Study Logbooks Create: [IFin Database -
k Verbosity: [Results and Info -
I Settings I

This option allows you to save basically the information seen in Output to a text
file that is found within Studies in the Database. The file will be updated each time
you open the Study.

j‘HrEP'ﬁIE vltlll_',' .:- | I ——
File Edit Format Wiew Help

Study accessed 7/2/2015 9:26:20 AM

Functional data file: CACURRY related files\WEP file.cnt (parameterized)
Coregistration for group 1 (31 electrodes): leaving positions unchanged
2 groups, 32 channels, 1 epoch, 65030 samples, 250Hz, offset Oms

207 events, 3 event types

Sphere center (fited to 31 sensors): (0.3, 6.6, 61.7)mm, radius: 95.9mm
36 events averaged

1 event type averaged:

4

Sphere center (fited to 31 sensors): (0.3, 6.6, 61.7)mm, radius: 95.9mm

3. Report. In various places in CURRY, you will see options to save results and
figures to the Report. Results, seen in the Output section, can be transferred to
the Report. The Report files can be saved and retrieved, and they contain more
information - and user-selected information - than in the simple text files. Reports
are described in more detail in the Report section below.
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Report

el oo izlaB ] U

EpiSpike

B output Sr-.-1a.: ]

Report template file C:\JsersMordVappDatatRoaming\MeuroscanCurry S\Report
Create this file to initialize this window.

4. Macros. Macros record the steps as you perform them. When you reopen a
data file again, you can apply the macro you saved, and return to the same end
point in the analysis. The macro itself - which can be viewed as a text file - thus
provides another form of History. In this case, it is a dynamic one that can be

reapplied to the same file or to other like files.

b sl TEER=EE @mIl P nSE|CIGiEIO% | Playback Options

(=101 Quick Crientation

(=102 Common Artifact Reduction []07 Peak Detection
(52104 Basic Evoked Potential Analyses
[=]05a Rejecting Epochs - part 1

[==]05b Rejecting Epochs - part 2 10 Source Reconstruction

4 I

=] Output B2 Report

[=]06 Spectral Analysis and Coherence
(22103 Artifact Reduction Using Template Matching  [22]08 Statistical Analysis - EP data

[2=]09a MRI Gradient and BCG Reduction - part
[=] 09b MRI Gradient and BCG Reduction - part

*DTCURRY *55% HEE |1

Ianore Recorded: [|Fienames  [| Dialogs [T pelays
Ignore Popups: | |Save As [ Questions [ Warnings
Filename for Save As Dialogs: [] overwrite Proceed [s]: | &0 =

Macros are described in the Macros section below.
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Target Folders for Windows 7 (and newer versions)

There are multiple places in CURRY 8 where you may retrieve files supplied by Neuroscan,
as well as similar files that you create. For example, there are Configuration Files for
acquisition that we supply, and these can be modified and saved with a different name, or
created from scratch. The files supplied by Neuroscan are installed into certain folders.
Those that you save are stored, by necessity, into different folders (this is a Microsoft
requirement).

In Windows 7 (and later versions and Vista), the folder is:
C:\Users\<User Name>\AppData\Roaming\Neuroscan\Curry
8\Acquisition\DeviceConfigurations folder. The AppData folder may be hidden and you

need to enable Show Hidden Folders in Windows Explorer in order to see this folder.

Similarly, sensor placement, Crash Reports, log, macros, and montage files have their

own folders.
A Meurascan
[ Curry 7
4 Curry 3

A Scquisition
DeviceConfigurations
SensorPlacementSchernes

= Crash Reports

cst

lag
f= kacros
[ Montages
= W ok fl o

Wherever this distinction occurs, you will see a drop-down list that has files in three
sections. Those above the Read Only line are ones you have saved. The ones we
supply are Read Only files. You can modify them, but not overwrite them. Save them
with a different file name. They will be saved to the appropriate target folder. If you
save them to a different folder, they will not appear in the list, although in many
instances you will be able to retrieve them manually with a browse button. Montages
that do not contain any channels of the current device group are sorted out and
placed in the Invalid For This Group section (so you can see directly which files can be
meaningfully applied to a group).
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Maontages

[V]EEG ‘fﬂ\lme> vl

Show Mor SNEW... >
U it

[] Show Des <Reorder... =

Display Page 1
Show Ot Midiine

Reorder VEP DC-200
Show Des Sample Bipolar Montage

sample Channel Crder
[ Butterfy Tutorial
Maximum Kead L)
Circular Reterential Cz
[ Plus Is Uk Circular Referential
Longitudinal Bipalar FT
Longitudinal Bipolar LR,
Longitudinal Bipolar SP
Use Peak MG Longitudinal Bipolar
Longitudinal Referential 2
Longitudinal Referential
|Reorder Quik-Cap 64
"] Average Transverse Bipolar

Stepsize [s]:

Tnvald For This Group
MEG 4D Longitudinal Reterentia
MEG Elekta Longitudinal Referential

Delay [s]:

12  Error Reports

CURRY will automatically generate an Error Report whenever CURRY crashes. This will
be sent to the CURRY development team, for use in diagnosing the cause of the crash.

When a crash occurs, you will see the following screen.
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? Error Report - @

@ CURRY 8 has stopped working

Flease send an error report (397 KB) to Neuroscan. This helps to fix the problem and improve CURRY,

What does this report contain? [ Browse To Report

Your e-mail {optional): mford @neuroscan. com

Describe in a few words what you were doing when the error occurred (optional):

After pressing 'Send Report’, an e-mail will be generated and sent to curryreporti@neuroscan, com.

Send Report ] ’ Qther Actions... i

£ o —

Click the |_BrowseToReport | ptton to go to the ...\Users\<User
Name>\AppData\Roaming\Neuroscan\Curry8\Crash Reports folder, where these files
are stored. This is useful if you need to send one or more reports manually.

It will be helpful if you include your email address and a brief description of what you
were doing when the crash occurred.

If you select Send Report , you will see the following options. If you select Yes,

then your own email program will be used. This can be problematic because the email
will include a couple of attached files, and these are sometimes blocked within some
institutions. If you say No, then the report will be sent directly via an SMTP server for
Neuroscan (recommended). You may also see only that the report is being sent.

Curry - Sending Error Report - k L‘-J

f_‘} Curry8 - Sending Error Report e — lé]
4% Theerror report will now be sent. . .
A The error report is now being sent...
Do you want the report to be sent using your default email program - -
(Microsoft Outlook)?
Send report -
Press "Yes' to use your own email program. Send report
Press ‘Mo’ to send the report directly (via an SMTP server from Send repart
MNeuroscan). k%
4 n 3
N
[ Yes ] ’ No ]

Instead of clicking Send Report, you can click Other Actions. Then you will have the
options to Keep the report and send it later, or to Delete the report. We prefer that
you do not delete the report since the information it contains may be helpful in finding
the cause of the crash.
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Keep report and send it later

Delete report (not recommended)

You will see a confirmation window when the report is being sent.

Curry8 - 5ending Error Re
) cury- SendingEro Repor s O

The error report is now being sent...

Send report

Send report
250 2,0.0 Ok: queued as 1CE0S2E400C0 L

4| 1] [

If you click the X to close the window, the report will go into a queue. The next time
you start CURRY, you will see a message in the lower right corner. Click on it to send

the report(s).

X X

Curry& - Error Reports

Some errors occurred in Curryd recently, Click here to

send error reports now,

Clicking on it will display the following screen. If you right click in the list, you will see
options to Select or Deselect all reports, or to Delete selected or All reports.

Select all
Deselect all

Delete selected

Delete all

Click Send now to send the report(s).
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i

Eﬁ Curry8 - Send Error Repa

Double-dlick an item to see detsails.

Creation Date : Size  Status -
2015-07-27 10:09:45 202 KB I—l
2015-07-27 10:23:58 269 KB
2015-07-27 10:25:41 335 KB
2015-07-27 10:35:00 329 KB
2015-07-30 15:35:23 260 KB
[F] 201 5-08-03 10:04: 16 447 KR il

Items selected: 94. Total size: 31.5 MB.

After pressing 'Send Report’, an e-mail will be generated and sent to curryreporti@neuroscan, com.

Send now ] [ Cther Actions...

Selecting Other Actions gives the options to Close this window, but remind me later,
or Close this window and never remind me again.

Close this window, but remind me later

Close this window and never remind again about these

Double-clicking in the above list displays the following screen. If you right click in the
list, you will see options to Open, Delete selected files, or Attach selected files. CURRY
support will direct you on these steps as needed. If you click Export, you can save a
zip file that contains the files listed. This is used when you are having problems
sending the error report through the normal email or SMTP routes. The zip file can be
emailed as an attachment.
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13

Error Report Details Lﬁj
Double-dick an item to open it with an appropriate program.
Mame Description Size
|| crashdump.dmp Crash Minidump 64 KB
|| crashrpt. xml Crash Description XML 1KE
= |screenshotd.jpg Desktop Screenshot 252 KB
Prewview

gooooooo 4D 44 4D 50 93 A7 01 6B 08 00 MDMF. .. .
goooooosd 00 00O 20 00 OO0 0O OO QOO 00 oo .. ...
gpoooool4 62 Y5 49 52 00 00 00 00 00 00 buIR. ..
gooooolE 00 00 03 00 o0 00 04 O3 0O Q0 ...
goooooz2e 43 02 00 00 04 00 00 00 5C 44 H. ... ..
gooooo32 00 oo 58 05 o0 00 OS5 00 00 oo L.
gooooo3C 54 01 00 00 CD CD 00 OO0 0Oe OO T......
gooooo4e 00 0O A8 00 00 00 &0 01 00 oo ..., ..

gooQooso 07 0O OO OO 38 00 OO OO B0 0O ....8..
goooooss 0O OO OF OO OO OO E8 OO 0O 0O ... ... i
[ Close ] | Export |

For Windows 7 or newer versions, you will find them in the ...\Users\<User
Name>\AppData\Roaming\Neuroscan\Curry8\Crash Reports folder. They may be
deleted manually, if desired.

You are encouraged to send the crash reports. Crashes are often computer specific,
and we need the information to find solutions that resolve the issues across computers
and in some cases, operating systems.

Database

The Database structure allows for the easy organization and access to all files (data,
parameter, results, configuration) needed for CURRY operation, including Acquisition. You
do not necessarily have to use a Database. If you want, for example, to take a quick look
at a data file, you can just use File —* Open and select the file you wish to examine. The
Database is used for keeping track of all of the files you need for a single subject, a group
of subjects, a complete experiment, etc. Databases have a .cdb extension (SQLite,
preferred) or an .mdb extension (Microsoft Access).

Within a Database, you may create one or more Groups (or you can not create any Group
at all). Each Group typically consists of multiple Subjects. For each Subject, one or more
Studies can be created. You may create sub-folders beneath Studies - referred to as
Derived Studies - that contain results you wish to keep with that Study. A Data Folder is
specified by its type and the name of its associated data file. The files in the Data
Folders, under a given Study, are then used together for an analysis (excluding derived
folders, which are treated as their own Studies).
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Data Folders can contain:
- EEG/MEG data, sensor position, and functional landmark files,
- image data and anatomical landmark files,
- results files,
- parameter files, and
- study logbooks.

E Note

Change in file extensions. Beginning in CURRY 8, there are changes to
the file formats (extensions) that are used. While the older .mdb format
Database files will still be read in CURRY 8, we recommend you use the
new (default) .cdb format files for Databases. The .cdb files will not be
read by prior versions of CURRY. Data files that are acquired, or
otherwise saved, will have .cdt extensions rather than the previous .dat
extensions. This is to avoid the confusion with various other files that
use .dat. Also, in prior versions of CURRY, two CURRY parameter files
were created when functional data were imported - the .dap and .rs3
files. Beginning with CURRY 8, these files are combined into a single
.dpa file.

E Note

You may load separate MEG/EEG files in the same Study and CURRY will merge them. The
files must have the same sampling rate, number of data points and trigger offset. The MEG
data files must be loaded first in the Study. If there are two "Other" groups, these will be
merged into a single group. For example, if you have MEG, MEG2, MEG3, EEG and Other in
the first group, and EEG and Other channels in the second file, these will be merged to
create a single display containing MEG, MEG2, MEG3, EEG, EEG2, and all Other channels.

= Note
When you first insert a functional data file, CURRY will search for necessary parameters. If

the needed parameters are detected, you will see a green check mark . If a question
mark is seen, or if there is no check mark, these are indications that you need to go to
the Functional Data Parameter Wizard to address the missing parameters. This will
happen when you attempt to Open the Study. You can access the Wizard at other times

using the Data Parameters ":" button on the Toolbar.

E Note

The Database stores only references to data files, i.e., their file names and folder paths,
and not the files themselves. These references must therefore be updated whenever the
data files are moved. Similarly, if you make a change to a stored data file, all of the places
in the Database that point to that file will open the modified file.

The structure of the hierarchy begins with the Database, which subdivides into Groups,
Subjects, Studies, Data Folders and Data and Results Files. The Results folder refers to
Source Reconstruction results that have been saved. They will appear as (for example):
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E& Epispike Dipoles, Scans, and COR.map;eledip dscydspyodrecd;Ifd )

The "name" of the file consists of the basename plus an arbitrary number of extensions,
separated by ";".

Other results, such as averaged EP data, are listed in regular folders, typically Derived
Studies (which are simply subfolders under Studies).

Database == 4 Sample Database.cdb
Group | aye| mm—— A% Seizure Patients - left

i 4 X Patient 001L
e
SUb]ECt Level o @ MRI <dir> ___Image data

Study | eyie| ==4 [ 1 Presurgical scalp
@& spikes.cnt —=== Continuous Functional Data
Derived Study Level-——=4 [ Averaged spikes
.n?ﬁweraged Spikes Parameters.cfg ——Study Parameters

&) Averaged Spikes.cdt Averaged data

o Averaged Spikes.map ——
Stl_ld"}.n" Level===s [~ 2 Postsurgical depth Source Results

T Averaged spikes
Subject Level = & Patient002L
& Patient 003L
Group Leve|=——a & Seizure Patients - right
& Patient 001R

Subject Level<‘- Patient 002R

& Patient 003R

Creating a Database

In practice, you will likely begin by creating a Database and specifying the files that it
includes.

There are six icons at the top of the Database display. These are shortcuts for the
more commonly used options.

i
Add Group 45 . Add a new Group to the Database.

Add Subject "ﬂ. Add a new Subject to the Database, plus an additional "empty"
Study.

Add Study 5. Add a new Study to the selected Subject.

Insert File E?} Insert file into the selected Study. An Open File window will
appear, allowing you to select the file type. You may select multiple files in a single
pass using the conventional Shift+click and Ctrl+click combination key strokes.
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All Functional Data Files (*...7) =

All Functional Data Files (*...7)
All Digitizer Files (*.%)

“rs3res . dig . pom;tonsi;*.eps . elat el pos* pmg sfpyt 3 dd; FLasc
W

Irage Data Folders (*.7)

All Anatomical Localization Files (*.pom;™.elp)

All Digital Photo Files (*.png;*.gif; ™ tif;* jpg;™. brmp)
All Files (*.%)

You can also right click on the Study and select any of the file types shown to
insert it.

Open or Start Acquisition . One of several ways to open a Study or start an
Acquisition. You can also right click on the Study and select Open Study, or just
double-click on the data file. If you attempt to open a Study that has no

Functional Data in it, you will see the same arrow , but it will instead take you
to the Acquisition part of CURRY (assuming you have an acquisition license).

Show Full Path m. Displays the full path for the Database and inserted files.

E Note

Other symbols may appear, indicating an error reading the Database (verify the path is
correct), or that it is a [read only] Database.

E Note

You can drag and drop data files, Studies, and Subjects from one location to another
in the Database. Dragging and dropping will move the file; use Ctrl+drag to copy the
file.

= Note

After creating an "in-place" average ([{':1"::I In-Flace Averaging ] button), you will see a
padlock icon by the open Study.

4 ; Basic »teps
sl 4 [ Evoked Res
WEP DC-

This means the Study is "locked" for certain functions. When CURRY is displaying the
"in place" average, it is in a different state, sort of between Studies, and consequently
you cannot insert files or drag and drop files to the Study (similar to it not being
possible to Save the Study Parameters).
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Please see the Database tutorial for more information about creating and using
Databases.

Selecting/Importing a Database

Once you have created and stored a Database, you will likely want to access it again.
Or, if you have an earlier version of CURRY, you may have Database archives that you
wish to Import to CURRY. Follow these steps to retrieve an existing or exported
Database.

The .mdb Database format used in CURRY 8 is backward-compatible with CURRY 5, 6,
and 7. The .cdb Database format is preferred in CURRY 8; CURRY 7 was modified to
read them also. Locate and retrieve the .cdb Database file using the Open file utility.

If you wish to open a Database exported from a previous version of CURRY (.dba
extension), or re-import an exported Database, you must first have a Database already
open. This can be an existing Database, to which the imported Database will be added,
or a new Database you are creating. Go to Database —* Import, and select the
desired .dba file using the Open file utility. The new Database will be added to the
previously open one.

Searching for Subjects
The Database can be searched for key words in the data filenames, subject names,
and study names.

Click Database —* Search. Enter the text to search. You can have the Search
conducted to Match whole words only that you enter, or to Match case. You can
direct the search Up or Down from the current highlighted position. The found item
will be highlighted.

Find I |
Findwhat: | MRI
| Cancel |

Match whole word onhy Direction Cancel
Up @ Down

Match case

! = -

Deleting

Groups, Subjects, Studies, and Data files can be deleted from a Database by right
clicking on the respective file name, and clicking Delete Group, Delete Subject,
Delete Study, or Remove File from Study, or, it is much faster to use the Delete
key (you may then delete multiple items simultaneously). If the Subject or Study is not
empty, you will see a confirmation message asking if you wish to delete the
Subject/Study anyway. Deleted entries and all entries that are hierarchically below
them will disappear after clicking OK to the message.

Database, Context Menus
The options associated with the Database are as follows.
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Database. Clicking the right mouse button on the Database line shows the displayed
option list.

J%  Add Mew Group
ew Subject
&5 New Subj

Open File Location

Close Database

Sort Subjects by » Last Mame
Redefine Paths... Age
B Show Full Path Mumber of Studies

Add New Group J':] . Select this option to add a new Group. CURRY anticipates
that you will wish to also have Subject and Results folders, and includes them for

you. To rename the Group, highlight it and press the F2 key, or right click on it and
select Rename.

4 | g Sample Database,cd
4 J& Mew Group

& subject 1

& subject 2
== Results

Add New Subject "ﬂ. Select this option to add a new Subject. Subjects can be
added directly under the Database, or under an Group, depending on what was
highlighted when you selected the option.

4 | Sample Database.cd 4 | ¢ sample Database.cab
4 3% Audio Stirmulation 4 3% Audio Stirmulation
b & AUD Subject 1 b & AUD Subject 1
b oy AUD Subject 2 b oy AUD Subject 2
A Mew Subject 4 J& Wisual Stirmulation
== Mew Study b ol WIS Subject 1
4 3% Wisual Stirmulation WIE Subject 2
b ool WIS Subject 1 4 Mew Subject
bl WIS Subject 2 == Mew Study

will appear, with the option to rename it. You can rename it
at any time by highlighting it and pressing the F2 key (or by selecting Rename
from the context menu).

Open File Location. Opens the location if the Database file in Windows Explorer.
Close Database. Selecting this option will close the Database.

Sort Subjects by. Subjects may be listed, or sorted, in several ways.
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Last Name. Selecting this will list the Subjects alphabetically by the last name.
Age. Selecting this will list the Subjects numerically by age.

Number of Studies. Selecting this option will reorder the Subjects based on
the numbers of Studies under each Subject, from the fewest to the most.

Redefine Paths. Occasionally you may have need to move your data files from one
location to another. If you have created a Database, each of the entries will use
the path and file name to all of the files (including, for example, parameter and
results files). After you move the files from their current location, the Database
may not find them, and you will see red X's in the Database. Redefine Paths is a
Search and Replace feature that will update the paths to the new locations. Please
see the description in the Database section above.

Show Full Path . When selected, the complete path to all files will be displayed
C:"'.,CUF:.F:.\I'{E TUtD”ElS"'.,CURHYE TUtDrialS.cdh . Otherw|sel On'y the f||e names will appear.

Groups. Click the right mouse button on a Group to see the following menu. They will
appear in the Database as shown.
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£ Open

o

o

Insert Functional Data Files...
Insert Functional Data Folder...
Insert Mew Simulation...
Insert Digitizer Files...

Insert Image Data Files...

Insert Image Data Folder...

Insert Built-In Image Data r ICBM-152
Insert Digital Photos... PMI

Insert Anatomical Lecalization Files... Pediatric0-5
Insert Result Files... Celin

Insert Parameters... Asian

Insert Last Used Parameters... Child

Insert Logbook...
Insert Study Macro...

Mew Subject
Add MNew Study

Delete Group

Rename F2
Properties

Inherit Parent Parameters

a4 3% Image Data Sets
© @ ICBM-152 TL.imd
8 MNI-152 Tl.imd
& Pediatric 0-5 T1.imd
8 Colin-27 Tl.imd
8 Asian-152 Tl.imd
8 Child-175 Tl.imd

Open . Click this option to load the data files in the selected folder into the

functional layer (or "working area") of the CURRY program for analysis. You can also

double-click the data file or Study, or highlight the desired Study and click the

icon at the top of the display, or click the icon when it appears as you position
the mouse over the Study.

Insert Functional Data Files. Select this option to insert a Functional Data file
into the Database. An Open file utility will appear to select the file. The file will be
placed automatically in the Functional Data folder. Click on the "Files of type" drop-
down list to see all of the file types that may be inserted. (With Nicolet files, you
must have the Nicolet software installed in order to view the data files).
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All Functional Data Files (*...7)

40 Magnes Curry Export (.hdr,*.data)
40 Magnes Generic (*...*]

BESA Functional Data (*.avr)

BESA MEG Functional Data (*.asc)
Bio-Logic Functional Data (*.eeq)
BioSemi Data Format (*.bdf)

BrainVision Functional Data (*whdr®.dat:™.e
CTF Functional Data (*.megd:*.resd:*.he)
CURRY Compressed Format (*.cdt;®.dat)
CURRY V2 Functicnal Data (*.dat;*.par)
CURRY V5 Map File (*.dip;*.cdr,* dsp;*.map)
CURRY V5 Result Files (*.rmap)

EGI Functional Data (*.raw])

European Data Format (*.edf;*.edf+)
Extensible Bicsignal Format (*.ebs)
It-Med Binary Export (*.bin)

Micromed Type 4 Format (*.trc)

Mervus Functional Data (*.eeq)
Meurcmag Functienal Data (*fif)
Meuroscan Averaged Data (*.avg)
Meuroscan Continuous Data (*.cnt)
Meuroscan Epoched Data (*.eeq)
Mexstim Functional Data (*.nxe™ . nxa)
Micolet Functional Data (*.g*.eeq)
Mihon Kohden Functicnal Data (*.eeg)
MIRS Data (*.ta)

Persyst Functional Data (*.dat;*.lay)

Raw ASCI Format (*.cdt™. dat;™ bd:*.asc)
Raw Double Format (*.cdt:*.dat)

Raw Float Format (*.cdt:™.dat)

Raw Long Format (*.cdt™.dat)

Raw Short Format (*.cdt®.dat)

Ricoh Functional Data (*.sqd;*.con;™.ave™.ra
Stellate Functional Data (*.sig)
Telefactor Functional Data (*.dat)
XLTEE Functional Data (*.erd)

Bl kol Bato il o v]

Insert Functional Data Folder. Some EEG formats (such as the Compumedics
clinical EEG software, ProFusion, format) have their data in a folder structure.
In CURRY7 an arbitrary file would be selected in such a folder (such as the .sdy
file in a Profusion folder), but internally it was the folder that was used instead
of the selected file. It is necessary in CURRY 8 (and in newer versions of
Windows) to use the folder structure.

Using Multiple Averaged Data Files. You can insert any number of compatible
.avg files (same channel labels, same AD rate, and same Start point) in the
Functional Data folder. When you click Open Study, the Functional Data
Parameters Wizard will appear for the first file having missing parameters.
Those parameters will be used for all of the other files in the Study. After
exiting the Wizard, the first of the files will be displayed as usual in the
Functional Data display. Drag the sliding bar beneath the Functional Data

1) I 4

display , or click one of the arrow buttons , to
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see the additional data files, in order. If there are differing numbers of channels
across the files, CURRY will deal with this by creating parameter files for each
new file with a different number of channels that is encountered.

Settings are applied across the data files. For example, the Timerange you set
for one file will be the same for the other file(s). If you compute a Rotating
dipole for one file, you can see the results for the other file(s) by dragging the
sliding bar. You cannot perform independent parallel processing of the files
using this method. That is, you cannot obtain results for one file, then slide the
bar to see the next file and apply new parameters, while retaining the previous
file's results (load the data files into two or more Studies and use them

simultaneously, or use Keep Results "“ , to perform sequential processing of
the files and compare results). You can, however, average the files (using

AVErSCE i the | Epachs | panel under @ Functional Data 1), and then
perform any desired operations on the averaged data file.

If you put several files into the same study they will appear as epochs if they
are short (less than or equal to 10s) and have the same length (number of
samples). The number of channels (electrodes) and sampling rate have to be
the same. If you put longer data segments (> 10s) into the same study, they
will be concatenated (joined into a single file). In this case the segments can
have different lengths (number of samples), and the Wizard will appear as
needed. The concatenated data can be split into equal epochs by the back-to-
back settings (Epochs / Averaging).

Averaging Multiple MRI Data Sets

You can average multiple MRI data sets in order to get an averaged MRI. The
steps are described in the Averaging MRI Data Files tutorial, in the CURRY 8
Installation and Tutorials manual. Briefly, for each MRI data set you must first
select Talairach (R,A,S) under Coordinates. Then, under Image Data, save
each file using the (*img,imd) format, with the Talairach option enabled on
the Save As dialog. Save the files to a common folder, with no additional MRI
files. Load these in the Database. Create a new derived folder in the Database
to contain the results. Right click on that folder and select Insert Image Data
Folder, and then select the MRI folder containing the files to be averaged.
Open that study to see the averaged files.

Using Multiple Continuous Data Files

If you load multiple like continuous data files (same channel labels, AD rate,
number of channels) in the same Study, the files will be concatenated together
(connected). A "unx" event will be place at the point the files are joined, and
you will see "file start" at the top of the data display. Subsequent analyses
(e.g., artifact reduction) will treat it as a single data file.

When creating epochs from the continuous data files, CURRY does not
automatically exclude epochs that contain the unx events. You should exclude
these epochs manually, as they do not contain valid data.

Insert New Simulation. This option allows you to create simulated data.
Technically, it creates an empty .dat file and initializes the wizard with some
default values for number of channels, sampling rate, etc., which you may modify.
Please see the Dipole Simulation tutorial for an illustration.
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Insert Digitizer File. Select this option to insert a “digitizer" file into the
Database. A digitizer file is, for example, the .3dd file containing the electrode
positions and functional landmark locations. Other sensor/landmark files can be
loaded as well. An Open file utility will appear to select the file. The "Files of type"
list shows the types of digitizer files that may be inserted. The file will be placed
automatically in the Functional Data folder. This option is no longer necessary, as
the same file may be selected from within the Wizard; however, it remains a
functional carry-over from prior versions.

All Digitizer Files (*.%) -

40 Magnes Digitizer File (*.asc)

BESA Digitizer Files (*.eps;*.ela;*.elp;*. pos*.prmg;*.sfp)
CURRY Functicnal Localization File (*.pom)

CURRY V2 Digitizer File (*.res)

EGI Electrode File (*.nsi)

Legacy Sensor File (*.rs3)

Meuroscan 300D File (*.3dd)

Raw Digitizer File (*.dig)

Insert Image Data File. Select this option to insert from one to five Image Data
files into the Database (each should be a single file containing all the image slices).
An Open file utility will appear to select the file. The file will be placed
automatically in the Image Data folder.

Insert Image Data Folder. Select this option to insert an Image Data folder into
the Database (a single folder containing all of the image slice files). An Open file
utility will appear to select the folder. The folder will be placed automatically in the
Image Data folder.

Insert Built-in Image Data. Insert one of the supplied Image Data sets.

(> Open
Add Derived Study

Insert Functional Data Files...
Insert Functional Data Folder...
Insert Mew Simulation...
Insert Digitizer Files...

Insert Image Data Files...

Insert Image Data Folder...

Insert Built-In Image Data L ICEM-152
Insert Digital Photos... MMI

Insert Anatomical Localization Files... Pediatric 0-5
Insert Result Files... Colin

Insert Parameters... Asian

Insert Last Used Parameters... Child
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ICBM-152. This is one of several templates based on the MNI 152 Database.
Details are: 1x1x1mm template that includes T1lw, T2w, PDw modalities, and
tissue probabilities maps. Intensity inhomogeneity was performed using N3
version 1.10.1. Also included brain mask, eye mask and face mask.

MNI. This is the average of 152 T1 weighted stereotaxic volumes from the
Montreal Neurological Institute (MNI).

Pediatric 0-5. This is an unbiased magnetic resonance imaging template brain
volume for pediatric data from birth to 4.5y age range. These volumes were
created using 317 scans from 108 children.

Colin. This is the average of 27 T1 weighted scans from the same male
subject. This data set has a very high SNR (signal to noise ratio), resulting in
very clear structure definition.

Asian. The Asian MRI is a scaled version of the ICBM-152 dataset (also known
as MNI brain). Scaling was performed based on average Talairach dimensions
that have been determined based on MRI scans from 62 healthy Chinese
subjects. MRI scans were performed by Dr. Wen-Jui Kuo at the Laboratory of
Cognitive Neural Science, Yang-Ming University, Taipei, Taiwan. Due to the
Talairach-based, piecewise linear scaling used, the Asian MRI in CURRY is fully
compatible with the built-in anatomical and functional atlas.

Child. The child average is based on 175 T1 weighted scans from healthy
children, ages 4-18.

Here are coronal views of the six data sets.
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0.0rns

ICBM-152 Colin
0.0ms 0.0rms
MNI Asian
0.0rms
Pediatric 0-5 Child

To find out more about the datasets, please see the McConnell Brain Imaging
Center (McGill) web site

http://www.bic.mni.mcgill.ca/ServicesAtlases/HomePage.
[
= Note

You may control which built-in MRI to use with the Global Parameters.

Insert Digitalehoto. Use this option to select a graphics file that can be used in

the | = 3D View , such as in the following display, where a real-life 2D image of a
cortical grid is superimposed on the segmented cortex.
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Insert Anatomical Localization File. Use this option to insert an anatomical
localization file, if you have one, or it may be inserted from within the Wizard
instead. The anatomical locations contain only the landmarks. This is just needed in
case you do not have PAN landmarks in your digitizer (*.3dd) file (which rarely
occurs), or you want to overrule the PAN transformation (which also rarely
occurs).

Insert Result File. If you have saved source reconstruction results, using Source
Results —* Save Results As, you can insert that file(s) into the Database at
various levels using Insert Result File. To load the file (make the results visible),
you need to right click on the results file and select Load (or Load All Results if
you want to load all results files you have inserted).

Insert Parameters. This option allows you to select and insert previously created
Study Parameter files (.cfg). Please see the Global, Study and Other
Parameters section above.

Insert Last Used Parameters. This option allows you to select and insert
previously created Last Used Parameter files (.cfg). Please see the Global, Study
and Other Parameters section above.

Insert Logbook. The Logbook is a text file containing the history of operations
you have performed. Please see the History Options section for more details.

Insert Macro. Use this option to select a Macro that will run automatically
whenever the study is opened. Clicking it displays the confirmation dialog. Click OK
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to select the Macro that you wish to run automatically whenever the Study is
opened.

CURRY 8

The macro you are about to insert will automatically run whenever this study is opened (depending on the settings in Edit » Options).
! If you just wish to apply a macro to this study, cancel and proceed as follows:
In the Macro window, select the macro and press the Loop over Studies macro toolbar button!

| ok || concel

Add New Subject "ﬂ. Adds a new Subject under the Group.

Add New Study % . Adds a new Study under the Group, bypassing the Subject
level.

Delete Group. Deletes the highlighted Group.
Rename (F2). Allows you to rename the highlighted Group.
Properties. Selecting Properties will display the information dialog for Groups. The

same screen is seen when you select Database —* Show Form, with the Group
highlighted. Here you can add information about the experiment.
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Database Information @

& Group Properties

Last Mame: Image Data
Middle Mame: i
First Mame:
Date of Birth: Dec/30/1899 =
Address:
| |

i ) ) |
Gender: () Female () Male @ Unknown
Handedness: @ Left () Right @ Unknown d
Comment: "

Inherit Parent Parameters

|© Prev. | (@ MNet | [ Delete |

] Close |

(N I

Inherit Parent Parameters. At the Subject and Study levels, you have the
additional option to "inherit the parent parameters" or not. Right click on a Subject
or Study and select Inherit Parent Parameters. Small down arrows will appear to
indicate the parameters from the parent file can flow into the child file. The default
setting for Subjects is enabled; for Studies the default setting is disabled.

4 Basic Steps
Evoked Response Analysis

Subjects. Click the right mouse button on a Subject line to see the displayed menu.
Most of the options are the same as those for Groups (see above). The differences are
listed below.
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©

ol

W

Add New Study ' ¥ . Select this option to add a new Study. A

Open

Insert Functional Data Files...
Insert Functional Data Folder...
Insert Mew Simulation...
Insert Digitizer Files...

Insert Image Data Files...
Insert Irage Data Folder...
Insert Built-In Image Data
Insert Digital Photos...

Insert Anatomical Localization Files...

Insert Result Files...

Insert Parameters...

Insert Last Used Parameters...
Insert Logbook...

Insert Study Macro...

Add Mew Study

Delete Subject

Rename F2

Properties

Inherit Parent Parameters

appear under the Subject.

ICEM-152
MMNI
Pediatric0-5
Colin

Asian

Child

will

Delete Subject. To delete a Subject, right click on the Subject and select this

option.

Properties. Selecting Properties will display the information dialog screen for
Subjects. This is the same screen as seen when you select Database —* Show
Form with the Subject highlighted.
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Database Information @

‘ Subject Properties

Last Mame: Artifact Reduction

Middle Mame:

First Mame:

Date of Birth: Apr[30/2010 -

Address:

Gender: (71 Female (7 Male (@) Unknown
Handedness: ) Left () Right @) Unknown
Comment: "

Inherit Parent Parameters

Pev. | @) Net | | Delete |

Close

Inherit Parent Parameters. When enabled, this option will allow the current
Subject to inherit Study Parameters from the parent folder above it (see the

Global, Study and Other Parameters section above).

Studies. Click the right mouse button on a Study line to see the displayed menu list.
Most of these are the same options described above under Groups. The new ones are
described below.
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Open
Add Derived Study

Insert Functional Data Files...
Insert Functional Data Folder...
Insert Mew Simulation...
Insert Digitizer Files...

Insert Image Data Files...

Insert Image Data Folder...

Insert Built-In Image Data L ICEM-152
Insert Digital Photos... MMI
Insert Anatormical Localization Files... Pediatric 0-5
Insert Result Files... Colin
Insert Parameters... Asian
Insert Last Used Parameters... Child
Insert Logbook...

Insert Study Macro...

Delete Study

Rename F2

Properties

Inherit Parent Parameters

Add Derived Study. Select this option to add a derived Study. A
will appear under the Study.

Delete Study. To delete a Study, right click on the Study and select this option.
The Study is then removed from the Database (and not deleted from the hard
drive).

Properties. Selecting Properties will display the information dialog for Studies. This
is the same screen as seen when you select Database —+ Show Form with the
Study highlighted.
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Database Information I&
| Study Properties

Label: Evoked Response Analysis
Subject: Basic Steps

Doctor:

Created: Jan /04/2016 03:53 PM

Last Accessed: May,26/2016 02:02 PM

Comment: @

Inherit Parent Parameters

P | [@ New | [ Delete |

Close

Inherit Parent Parameters. When enabled, this option will allow the current
Study to inherit Study Parameters from the parent folder above it (see the Global,
Study and Other Parameters section above). This feature is enabled for Groups
and Subjects, and disabled for Studies by default.

Data Files. Click the right mouse on an individual data file to see the displayed menu
list. The options on the list will vary somewhat depending upon the type of data file
selected.

Delete CURRY & Parameter File (.dpa)

Remowe File from Study

Open File Location
Properties
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Delete CURRY 8 Parameter Files (.dpa). This option deletes the parameter file
that is created when you import the file via the Functional Data Import Wizard.
If you delete this file, the Wizard will appear again when you open the Study
(providing there really is missing information).

E Note

Previous versions of CURRY created the .dap and .rs3 files to contain the
various parameters. Beginning in CURRY 8, these files are replaced with the
single, simplified .dpa file, although previously created .dap and .rs3 files are
still read. In that case, you will see the CURRY 7 message:

Delete legacy Parameter Files (.dap,.rs3)

Remove File from Study. This removes the file from the Study. It does not
remove it from the hard drive.

Open File Location. This opens Windows Explorer to the folder containing the
data file.

Properties. Selecting Properties will display the information dialog for data files.
This is the same screen as seen when you select Database —+* Show Form with
the data file is highlighted.
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Database Information I&
—— i — i — e
farn File Properties

File Mame: HACURRY 8 Tutorials\Signal Processing\Spectral Analysis :

File Type: Functional Data

File Format: Meuroscan Continuous Data

Created: Dec/02/2009 10:45 AM

Medified: Dec/02/2009 10:45 AM

Last Accessed: Dec/02/2009 10:45 AM

File Info: C:\CURRY 8 Tutorials\Signal Processing\Spectral Analysis
1.7MBE
1 electric group
26160 samples

Comment: &

Prey et X Femove

Source Results File. The Source Results folder contains a list of saved Source
Results files (.map, .ele, .dip, etc. extensions) that can be loaded into the current
study. Right clicking on a saved results file displays the following list.

Load
Load &Il Results...

Rermowe File from Study

Open File Location

Froperties

Load. This option is used to load a selected result file that has been previously

saved.

Load All Results. This option loads all saved results.




192

Remove File from Study. To remove a results file, right click on the file and
select this option. (This does not delete the file itself).

Open File Location. This option opens the Windows Explorer program. This is a
convenience for locating files, renaming them, changing their properties, etc.

Properties. Selecting Properties will display the information dialog described
above, when you select Database —* Show Form, with the results are
highlighted.

Study Parameter Files (.cfg configuration files). Selecting this option displays the
following list.

Rernowe File from Study

Open File Location

Properties

Remove File from Study. To remove a configuration file, right click on the file and
select this option. (This does not delete the file from memory).

Open File Location. This option opens the Windows Explorer program to the folder
containing the .cfg file.

Properties. Selecting Properties will display the information dialog described
above, when you select Database — Show Form, with the configuration file
highlighted.

Macro Files (.mac files). Selecting this option displays the following list.

Rernowve File from Study

Dpen File Location

Properties

Open in Editor. This opens the .mac file in a text editor (Notepad), where the
contents can be modified and saved.

Mainframe.MacroParameterDialog = Event List
Functionalbata.DataReferenceChannels = <None> | <None>»
FunctionalbData.DataDeselChannels = A2;X1;X2;H+H-;V-;EKG-
Functionalbata.ThresholdChannels = EKG+|v+]| <0ff> | <off> | <cOfFf>
FunctionalData.GroupLabell = tones
FunctionalData.GroupLabel2 = pictures

FunctionalData.ProcessDataMode = 8
FunctionalData.StartSample = 16396
Cimmrdamana INata ArtmmaICamnla — ALGNA

Remove File from Study. To remove a configuration file, right click on the file and
select this option. (This does not delete the file from memory).
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Open File Location. This option opens the Windows Explorer program to the folder
containing the .mac file.

Properties. Selecting Properties will display the information dialog described
above, when you select Database —* Show Form, with the configuration file
highlighted.

Logbook Files (.txt files). Selecting this option displays the following list.

Rernowe File from Study

Open File Location

Properties

Open in Editor. This opens the .txt file in a text editor (Notepad), where the
contents can be modified and saved.

Study accessed 772572012 1:06:46 PM

PCA components for 199 samples [SNR]: 2.7, 1.1, O.
PCA components for 199 samples [%]: 44.1, 17.3, 11..

Remove File from Study. To remove a configuration file, right click on the file and
select this option. (This does not delete the file from memory).

Open File Location. This option opens the Windows Explorer program to the folder
containing the .txt file.

Properties. Selecting Properties will display the information dialog described
above, when you select Database —+ Show Form, with the configuration file
highlighted.

13.1 Multiple User Access of the Database

In some situations, it may become advantageous for you to relocate your data files
and the Database to a server that can be accessed by multiple users. This is possible,
however, CURRY was not designed to be fully compatible for concurrent multi-user
scenarios, and there are some caveats you need to know and manage yourself.

Is it possible to move the data and Database to a server, so the recording system
and CURRY "readers" always see the same files?

If you have placed the files in the same folder (or below) as the Database file (.mdb or
.cdb), the files will be referenced relative to the .mdb or .cdb file and you can simply
copy the Database file together with the data files to a different location. You can
quickly check how the files are referenced by right clicking onto the Database and
selecting Redefine Paths.
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& &

ETgE=+] <>

"]

Redefine Paths.cdk

4 & Subject

4 [F= Acquisition
o & Acquisi
a [F= Acquisition
@& Acquisi
4 [F= Acquisition
o & Acquisi

4% Add Mew Group
& New Subject

Open File Location

Close Database

Sort Subjects by
Redefine Paths...

B Show Full Path

k

Relative paths start with "$". Absolute paths will most likely not work after copying the
data and Database (unless they are stored under the same drive letter and folder as
before) and may have to be redefined.

s —
Redefine Database Path =)
Find what (Jeave empty to show all files in the database):
3 files in database:
Marme Extension
'@ glAcquisition 01 cdt;dat
@ gVAcquisition 02 cdt;dat
& &\Acquisition 03 cdt;dat
Replace with:
Feplace Cancel ] [ Help

It is possible to work on the same Database from multiple work stations at the same
time, but be aware that changes in the Database are not visible instantly on every
work station. Changes from other workstations are visible after restarting CURRY or
reopening the Database. And since the actual data files are accessed through the file
system, CURRY cannot prevent overwriting the same file from different work stations,
so this is something you have to be careful with, as well.

Should you record to a central Database and data folder?
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If you want to access the Database and data remotely, you have to make sure that
only relative paths are used for all files. You can access your Database either by
directly referencing your shared network folder, or by mapping the network folder to a
drive letter in Windows.

For your recordings it works best if you specify the recording path to start with the
path your Database is in (use *DB as shortcut).

B el | =l

Amplifier Contral

Armplifier: MuAmps b
Configuration: | Quik-Cap 40 channels
Sample Rate: 1 kHz 40 channels

Recording: not connected
available space unknown
Rec Timer; Off

| *DB 'n,-!".{_"quisiﬁnn Wcquisition *§%. cdt |

\\HP-SERVER\personal_RT\Acquisition\Acquisition 01
(allowed shortcuts are: *OT *DB,*GR,*5U *5T *TI| *LL, *555 *##% - press F1 for
help)

i

Go to File —* Parameters —* Save Global Parameters to permanently use this
recording path. Use the Save Global Parameters option with care, and make sure no
other CURRY instance is running while saving (to prevent inconsistencies).

What will happen to the recording if the network connection fails?

Should the network connection fail during recording, CURRY will automatically create a
fallback recording on the local desktop.

Database Acquisition [ JYSWECENN & Functional Data @ FD. Maps Al @
HdboklOB BadlpOoen= F-Set: Process L l
W MyDatabase.cdb
v L Mew Subject Warning X
~ [~ Acquisition 01 Ampli
In-9 Acqu?S!t?on 03.cdtdat Config I Failed to write to specified recording lecation, A fallback recording has been created.
o@ Acquisition 05 Fallback_E.cdtl Sampl - C\Users\Tech'\ Desktoph\ Acquisition’\Acquisition 05 Fallback
Recor] (see Qutput for more infermation)
o8
—
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Once this happens, CURRY will continue recording to the fallback location until a new
acquisition is started and the network folder is accessible again.

After you finished recording, you have to manually copy the fallback recordings to your
desired network folder. Insert the original recording and the fallback recording into the
same study to concatenate them.

Will the montages and configurations made on the recordings system automatically
be seen on the readers?

To achieve this, you have to configure CURRY to use a common folder (which is also
placed on your network drive) for its user specific settings. Modify the Settings
folder.txt file (shown below) to your needs and copy it into the CURRY installation
folder (typically C:\Program Files\Neuroscan\Curry 8) of all CURRY installations that
you want to use the same settings. As mentioned before, CURRY does not prevent you
from overwriting the same montage or configuration when it is accessed by multiple
clients simultaneously.

CURRY also stores some last used session parameters to a file that is used by all
clients. The client that closes CURRY last will be the one whose parameters will be
used for the next instance of CURRY that is started. This mainly affects settings made
in the Edit —* Options dialog, the expand state of the Advanced buttons, the last
used Database, some Macro replay settings and some acquisition settings. While this
may be a source of problems, you will likely not notice anything.

Can a client reader connect to an ongoing recording?

No. A file that is being recorded cannot be opened by another client. (The
NetStreaming functionality makes it possible to receive the same data that the
acquisition machine is seeing).

If two clients open the same recording, what happens if they make different changes
and save at different times?

Two clients can open the same recording, but only one client should make changes
with the intention to save them at a time, especially if "saving" means overwriting the
existing data file or event table. It is possible for both clients to work on different
Parameter files that use the same data file. For example, with a Database setup like
this, each client can freely work with their own set of parameters, but use the same
data file.




197

14

4 Acquisitions.cdb
4 1 Mew Subject
. T Acquisition 01
a = Acquisition 21
4 = Clientl
{1? Acquisition 21 Parameters Client 1.cfg
® &) Acquisition 21.cdt
a4 [ Client 2
-n? Acquisition 21 Parameters Client 2.cfg
m &) Acquisition 21.cdt
7 Acquisition 22

Settings folder.txt

\\hp-server\personal RT\CurrySettings\
#

# if the first line of this file contains the full path of an existing folder,

# this folder will be used for storing and accessing defaults and settings,
# instead of e.g. C:\Users\Tech\AppData\Roaming\Neuroscan\Curry 8\
# example: C:\Settings\

Acquisition

The Acquisition module of CURRY is used to acquire data from many of the amplifier
systems produced by Compumedics Neuroscan, including SynAmps RT, NuAmps, Neuvo,
and Grael. A Simulator option allows you to replay existing data files for demonstration
and testing purposes.

DO NOT CONNECT OR DISCONNECT THE USB CABLE TO THE
AMPLIFIERS WHEN THEY ARE ON (the system may crash). Rebooting will be

necessary.

IMPORTANT REMINDER

Before you start recording data for a project, always run a few pilot
subjects first, and go through the entire analysis sequence to ensure
that everything will work as you intend. Every so often we hear from a
user that they have collected all of their data, and then they find some
fatal flaw that prevents them from doing the analysis they had intended.
I.e., the entire data set is not useable. Detecting the problem early on
would have avoided it, and running pilot data all the way through is the
best way to detect any problems.

The relevant parts of CURRY are accessed via the icons on the Acquire Toolbar

E B[P n on E‘ . (The Acquisition data display shows more icons for continuous

R TPVOID | ieragea PHNO LR TANOID

displays).
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[ amplifier Contral ] F3L . _,_—\tf,,a——.-—-__a_»-—_,-—-
[ Dhntie SHrmlstar ] C3 e S —

These are the acquisition options listed on the Main Menu Bar. All may be accessed from
the Toolbar icons.

Acquisition | Digitizer Functional Data  Maps

Configure Amplifier...
E( Video Camera...

Connect
Check Impedances
Record

Stop

Pause
Baseline
Autoscale
Butterfly Plot

Position Plot

Edit Comments...

MetStreaming and MATLAB Streaming...

O O eE= 105V

Initialize MATLAB Interface

Convert Recording...

Configure Amplifier. Accesses the amplifier configuration dialogs (see Configuration
Options below).

Video Camera. This option will show or hide the video camera window, and has the

same function as clicking the Video icon a‘ on the Acquisition toolbar.

Connect ." Connect to the selected amplifier.

Check Impedances ﬂ Click this option to view the impedance display.

** Care

Impedance tests should only be performed with surface EEG, and
never if you are recording from cortical grid or depth EEG electrodes.
There is an option in the Configure Amplifiers section to disable
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impedance tests (Allow Impedance Test), which is intended for use
with grid and depth recordings.

Record ] . Click the Record button to start saving the data to the hard drive.

Stop .. Disconnect from the amplifier (or stop Impedance or stop Recording, and
then disconnect).

Pause " Pause display.
Restart Average O . Restarts the online average.

Select Average B . Used with online averages to select another average to Overlay
or take the Difference. (See Select Average).

Baseline i . Centers traces in their display space (removes DC offsets from the
display). Data are not affected.

Autoscale t . Autoscales the display of all traces (data are not affected).
Scale Waveforms Up or Down 1.' "l’ . Rescales the waveforms (display only).
Butterfly Plot ". Superimposes all channels.

Position Plot . Displays channels in separate windows about the head.

Send Page to Functional Data 'E Sends the displayed page to Functional Data for
further online processing.

Edit Comments. This allows you to add text comments that will be saved with the
file. You can include a Timestamp if desired. When you open the file offline and go to
Functional Data —+ Show Information, you will see the comments there.

e ——————————— ﬁ\

Comments

Add comments that will be stored with the recorded file:

Add Timestamp ] [ Clear

Add text comments. .. -

oK | | cancel |
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NetStreaming and MATLAB Streaming. This is a shortcut to the NetStreaming and

o
MATLAB Streaming dialog, also accessed from the IQ| icon in the
| Amplifier Control

|paneL

Initialize MATLAB Interface. This option can be used to start and initialize MATLAB
manually if you plan to use it during acquisition. Otherwise, MATLAB will be initialized
when it is needed, which might interrupt acquisition since it can take quite a while.
This is especially the case with NuAmps where there is a danger of a buffer overrun.
The option can also be used for troubleshooting to check whether the MATLAB
interface is working correctly.

Convert Recording. This option was added to the Acquisition part of CURRY so that
those with Acquisition Only licenses may export files to other formats (this was
formerly available offline only and required an additional license). To convert a file, just
follow the directions.

Convert Recording @
Input File:
=)
Output File:
=)
Convert | [ Cancel ]

Crash Protection

The continuous data in the .cdt file is protected from program crashing up to the last
block that was written. You will lose only about 0.1 seconds of data prior to the crash.
Concerning events that are recorded to the .ceo file, you can lose up to one minute,
in the worst case scenario. However, the .cdt file contains the raw trigger channel as
a data channel, so you can always restore events that came in through the trigger
channel in the last minute. Only events that were not created from the trigger channel
(annotations, template or artifact events) can be partly lost after a crash (up to one
minute in the worst case).

Average files are written every 10th time an average changes. Once a file is written, it
cannot get lost during a crash. So, in case of a crash, the last valid average file will be
missing up to 10 epochs. In the rare case of a crash WHILE the average file is being
written, you will find a file with the name "<your average filename>_copy" which is the
last valid .avg file. The same is true for the event file (.ceo) when the computer
crashes while writing this file.

Lost Connection Fallback Folder

If writing the data to disk fails (for example due to FAT limits, or when the connection
to external drives or network drives is lost), CURRY will automatically try to create a
"fallback" recording in the default folder (the Acquire folder on the desktop) and
continue the recording to that location.
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If this happens, you will see a message such as the following (note the "Fallback" file
in the Database):

i

Warning

]

l.\'

Failed to write to specified recording file. A fallback recording has been created.
Ch\Users\Tech'\ Desltop Acquisition'\VEP Fallback

(see Output for more information)

e

If the Fallback recording fails, the recording will stop.

Once you have begun recording to the fallback destination, you cannot go back to the
original destination in the same session. You have to disconnect and connect again.

Place the original and fallback files in the same Study, and they will be concatenated
when you open the Study.

Timeout Messages
Occasionally you may see an error message about CURRY timing out while trying to
connect to your amplifier. These messages will be amplifier specific, such as in the
case of Grael, shown below, where CURRY will try to help you solve the issue. In some

cases, you will see a Help button (see Grael example below) that will open the

amplifier manual.

Curry Neurcimaging Suite 8

Tirneout while connecting to the Grael EEG.

Please check if the Grael EEG and your network are properly configured.

OK

Open Grael EEG Configuration Tool
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A& Grael Configuration Utility =
Grael devices visible on the network
Mame Type Serial Mumber IF Address
Actions
Set IP Address Set Name Upgrade Eirmware Test Comm.s
Help Exit

Special limitations with the Grael trigger module. If you are using the trigger unit
with the Grael PSG or EEG amplifier, you should be aware of the following limitations:

1. Triggers are only registered when acquiring data with the fastest sampling rate

(2048Hz).
2. Only stimulus events from 1-64 are registered; no response events are

recognized.
3. The maximum trigger frequency is 40 triggers per second.
4. The "Record Event Duration" option does not work with the Grael.

Special limitations with the CURRY Express version. If you have an "Express"
version of CURRY, the following limitations apply:

1. Functional Data is limited to opening files that could have come from a NuUAmps
(1000 Hz and max 41 channels) or Grael (max 2048Hz and max 60 channels).
2. Supported amplifiers: NuAmps, Grael EEG, Grael PSG, Simulator (same restrictions

as Functional Data).
3. No photic stimulator support.
4. It is not possible to combine the Express version with the Video module.

14.1 Configuration Options

These are the options that are accessed from the Acquisition Configuration E icon on
the Acquisition Toolbar.

The settings are used to configure the amplifiers for acquiring data, placement of the
sensors, and montages.
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Clicking the button displays the following screen. The three buttons on the left access the
amplifier configuration, sensor placement, and montage configuration screens.

@ Acquisition Configuration

|

)
Configuration

® Sample Rate: Headboxes:  Mode:
Sensor [tz =] [¢ =] [bc -]
Placements

Channel Settings

Enable Group: <Autoz

Montages Electrode No.:  Label: Alt. Label:
Hi-Level Scaling Factor: 1.0000
Headbox: Type: Unit:
High Pass: Low Pass: Gain:
400 Hz 10

Range [mV]:  Accuracy:

Dropdown Electrode
Advanced Settings
3D Positions:

Auto-detect Bipolar Channels
Allow Impedance Test
[FHidevel Voltage Output:

Headbox: | 1 [v]:| 0.0
] synamps2 Mode

s
Neuraoscan

1155 W s
Amps 1
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oK ][ Cancel ][ Help

14.1.1 Configure Amplifiers

These options are used to configure the amplifiers for acquisition. You will see a different
figure depending upon the amplifier you have; however, the functions of the settings are

similar across amplifiers.

With SynAmps2/RT and Neuvo, there are 70 channels per headbox: 64 referential
channels, 4 bipolar channels, and 2 High Level Input (HLI) channels. The 8x8 grid
shows the 64 referential channels, with the channel order dictated by the wiring in the

cap.
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@ Acquisition Configuration

Amplifier
Configuration

9)

Sensor
Placements

Montages

Amplifier: SynAmps2 / RT A

Sample Rate: Headboxes:  Mode:
e o) @) e

Channel Settings

Enable Group: <Auto>
Electrode Mo.:  Label: Alt. Label:
Hi-Level Scaling Factor: 1.0000 |5
Headbox: Type: Unit:

High Pass: Low Pass: Gain:
400 Hz 10

Range [mV]:  Accuracy:

Dropdown Electrode
Advanced Settings
3D Positions:

Auto-detect Bipolar Channels
Allow Impedance Test
|| HiLevel voltage Output:
Headbox: |1 v:| 0.0

[T synamps2 Mode

ot 2
Neuroscan
215 5 10 2050
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The Bipolar channels are seen below the 8x8 grid.

BE 1 BF X BF 3 BP 4

The HLI channels are seen at the bottom.

®©

Click on one to see the Channel Settings. HLIs are typically used to input the analog
voltage outputs from peripheral devices, such as a pulse oximeter (Pulseometer).
There are the only safe inputs to use for connecting to other devices. HLIs can
receive voltages from -5.0 to 5.0V. Please see the SynAmps RT User Guide for
additional information, including a pinout of the connector.
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Channel Setkings

[ ]Enable aroup;

Electrode Mo, Label: Al Label:
|HL1 | |Pulseox | | |
Hi-Level Scaling Factor: @ =
Headbo:: Type: nit:

1 || Hitevel | |v |
High Pass: Low Pass: (zain:

E e |

Range [m¥]:  Accuracy:

sone v| [ ]

[ ] oropdown Electrode

& =
Toolbar Icons E] These icons are present in all of the

Configuration dialogs. They will change somewhat in content across the three
configuration screens, but the functions remain the same.

New Configuration. Click this option to create a new configuration file. The
following dialog will appear, where you can name the new file. Select the Type of
amplifier from the drop-down list. Use Copy configuration from to use
configuration information from an existing file. The file will be called SynAmps RT -
New Configuration.xml, in this example. Please see the Target Folders for
Windows 7 section. The amplifier type is added automatically, and you will only
see .xml files for the type of amplifier you select later on (for simplification).

Mew Device Configuration L ﬁ

Mew configuration name:

Configuration

Device type:

| synAmpsAT

Copy configuration from:

[‘:Nune:b

&
Open File. This is used with the Montage Editor only.

Save. Click this option to save any changes to the currently selected
configuration file.
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@ Save As. Click this option to save the configuration file with a different file
name (or overwrite an existing file).

( Save As. l‘_ ﬁ |

Enter a new name for the Device Configuration

Current name; Sample Configuration

MNew name:

Mew Configuration I

[ Ok ] | Cancel |

E" Delete. Deletes the current configuration file (confirmation dialog will be
seen).

EI Undo. Click to undo all changes made to the current device configuration
since it was last saved.

Amplifier Settings

Amplifier. Select the amplifier that you are using.

Configuration. These are a list of configuration files that were either supplied or
which you have modified and saved, filtered for the type of amplifier you selected.
They are analogous to the "setup files" used in the Scan software (although not
interchangeable with them). Note that the initial option in the list is <Load
Configuration File>. An Open File dialog appears, allowing you to select
configuration files from other locations than the default folder (see the Target
Folders for Windows 7 section).

Sample Rate. Select a Sample Rate from the drop-down list. Sample rates vary
considerably across amplifiers.

Headboxes. The Headbox field shows on which headbox the selected channel is
located. It is informational only.

DC Mode / AC Mode. With some of our amplifiers you have the option to record in
DC or AC Mode. In DC Mode, there is no high pass filtering. Because there is no HP
filtering, artifacts will not ring the HP filter, and recordings will thus not be affected
by the ringing. At the same time, with no HP filtering there will very likely be some
degree of DC offset and drifting across the recording. These can easily be
corrected offline. AC Mode uses a HP filter, and therefore you will not see the
offset or drifting, but you may see ringing.
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In general, we recommend recording in DC mode in most cases. This results in a
more accurate reflection of what the recordings actually contain. For MagLink
recordings, it is essential that you record in DC Mode. In recordings where there
are stimulus artifacts, such as SEPs and TMS, you should also record in DC Mode.
If you are investigating DC potentials specifically, then obviously you will want to
record in DC Mode. If you are interested in long latency cognitive ERPs, we also
recommend DC Mode, where you can apply minimal HP filtering offline if needed.

If you are not recording in the magnet, and there are no stimulus related artifacts,

and if you are sure you will never be interested in the slow potentials that may be

contained in your recordings, then you can use AC Mode. The one other advantage

of AC Mode is that the dynamic range of the amplifier is greatly reduced, thus

resulting in highly precise amplitude measurement.

See the relevant amplifier manual for additional considerations with DC amplifiers.
Channel Settings

Not all fields will be active, depending on which amplifier you are using.

Channel Setkings

[ JEnable GEroup:;

Electrode Mo, Label: Al Label:
lHLt | |Puseox | | |
Hi-Level Scaling Factor: @ =
Headbo:: Type: nit:

1 || Hitevel | |v |
High Pass: Low Pass: (zain:

E e |

Range [m¥]:  Accuracy:

sone v| [ ]

[ ] oropdown Electrode

Enable. The Enable option lets you disable single or groups of electrodes you do
not wish to include. Enabled channels are colored green.

Group. This option permits you to assign groups of electrodes to separate EEG
groups, or as Other channels. This is especially useful when you have depth
electrode recordings and you wish to group the electrodes separately. Use Auto to
have CURRY choose the group for you.
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[=[=][=]7)

Amplifier: |Syn.ﬂ.mp52 IRT hd |

Neuroscan

Configuration: |Sample Configuration Vl Ampﬁ

Sample Rate:  Headboxes:  Mode:

[tz v| [t v| lpc v 1 2 3 4 5 i 7 g
Channel Settings @ @ @
[ Enable Group: EEG4 W 4 10 11 12 13 14 15 16
Base Mame:  Starting Mo.: ;é’-(';-ltlﬂi‘ . . . . . . . .
| | | | EEG 3 17 13 149 20 21 22 23 24
| | EEG 3
Hi-Lewvel Scaling Factar: EEG 4
EEGS 25 26 27 28 24 30 31 32
" 5 G000 TEE
EEG 7
E | les | OEE 33 34 35 36 37 —38 39 40
s e G ICIE
EEG 10
[- | 400z | |eEs 1 41 42 43 o dd 45 4B 47 48
EEG 12
Range [m¥]:  Accuracy: EEG 13 . . . . . . . .
EEG 14
400,0 [ e 49 50 — 51 52 __ 53 54 __§5 __5R
[ Ioropdown Electrode Egg i? . . . . . . . .
Advanced Settings EEG 18 .5? .58.59 .ED .”31 .52.63 .54
EEG 19
30 Positions: EEG 20
Dther
Furimibkimmy e =,

Electrode Number. Click on an electrode in the display to see the electrode
settings for it. The Electrode number is the number of the physical channel for that
electrode.

Label. This is the electrode label. Electrode labels should be unique, but CURRY will
allow non-unique labels as described below. This applies to the Label and Alternate
Label fields.

If you need to enter non-unique, or "already used" labels in order to redefine the
labels in a different way, CURRY will let you do it, and you will see a message at
the bottom of the display telling you that you have repeated labels.

Advanced Setkings

3D Positions: | Lload | | Delete |

| Digitizer Channel Crder |

Auto-detect Bipolar Channels
Allow Impedance Test
[ IHi-Lewvel voltage Cutput:
Headbow: |1 [v]: 0.0 =

[ ]5ynampsz Mode

Mon-Unique Labels:
Fpl (1l and 2), F4 (4 and )
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When you try to save the new configuration, you will see a confirmation screen. It
is recommended that you avoid duplicate labels.

cuRs g - =

Several channels in your configuration have the same label:

FP1 (1 and 5), F5 (7 and 11)

Do you want to save the configuration anyway?

Alternate Label. This option is used primarily in cases where you have numbered
electrodes. The alternate sensor label will be used in the displays.

Electrode Mo Label; alk, Label:

E NE: | |Fc3 |

Hi-Level Scaling Factor. Use this field to rescale the Hi-Level input voltages.
Start with a level of 1.0 and see if the scaling for the HLI channel(s) is reasonable.
If the channels are appearing with very high amplitudes in the data display, reduce
the scaling factor.

Headbox. The headbox field is informational only. If you have multiple headboxes,
this field shows you which headbox the selected channel is on.

Type. This field displays the type of channel: EEG, Bipolar, Hi-Level, etc.
Unit. Displays the voltage unit for the selected channel.

High Pass. This is the High Pass filter (0.05Hz) that is applied during acquisition
(and is nonexistent in DC mode).

Low Pass. A Low Pass filter is applied during acquisition to avoid aliasing. The LP
filter is generally an order 2 Butterworth IIR filter at 40% of the AD Rate, but may
vary across amplifiers and AD Rates.

Gain. This is the amplifier Gain, and will vary across amplifiers and DC versus AC
Modes (where present). For example, the Gain of a SynAmps RT in DC Mode is 10
(and thus the Range is at least +/-200mVs).

Range [mV]. This is the dynamic range of each of the amplifiers. Voltages outside
of the dynamic range will not be recorded (amplifier saturation). The values are
presented for informational purposes. With SynAmps amplifiers, note the reduction
in the Range when in AC Mode (as displayed above). In actuality, the true
dynamic range is broader than the value displayed, which is a conservative
estimate of the true mathematical range. The true mathematical range will rarely if
ever be met in real life testing, due to variances in AD converters, noise, etc. The
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displayed range, therefore, is at least the value displayed, and may be somewhat
larger. The Range varies across types of amplifiers.

Accuracy. Accuracy refers to the precision of voltage measurement. An Accuracy
of 3nV/LSB (Least Significant Bit) means that voltages will be measured to the
nearest 3nV. This value represents the ideal degree of Accuracy. In real life this
value is seldom if ever met due to the variances in AC converters, noise, etc. The
real world accuracy value will be somewhat greater (less accurate) than the value
displayed. The Accuracy varies across types of amplifiers.

Dropdown Electrode. Since dropdown electrodes do not have a fixed position on
the cap, their placement is unknown. The digitizer module requires known positions
when interpolation is used. By designating the dropdown electrodes as such, they
will be excluded from the interpolation. When you highlight an electrode and then
enable the Dropdown Electrode option, you will see a small tail (arrow) below the
electrode. The configurations that we supply will have these marked already. This
designation is only needed when you are digitizing the electrode positions and have
interpolation enabled.

.

Advanced Settings

Advanced Settings

30 Positions: | Llead | | Delete |

| Digitizer Channel Crder |

Auto-detect Bipolar Channels
| Allow Impedance Test
HiLevel Voltage Output:
Headbowx: | 1 V:| 0.0

Synamps? Mode

3D Positions. If you have 3D positions in the form of a .pom file, these can be
loaded |ﬂ| and saved with the configuration file. Remove the positions with

|':'E'—Et‘3|. Be careful that you do not save the positions from one subject and then
use them with a different subject. Label matching is used to recognize the
positions. If there are missing or mismatched labels, you will see a message to that
effect. You can create the order in which the channels are to be digitized by

clicking the | Digitizer Channel Order | btton, Select a montage that you wish to use,

and click the | €3t | putton, or type in the labels manually. Click

when you have the desired order.
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Define the order in which the electrodes are requested during digitization.
IUse a Montage to quickly create this channel order.

Montage:  Circular Referential - [ Create ] [ Clear ]

Fpl, Fp2, F7, F&, T7, T3, T&, T4, F¥, T5, P&, T6, F3, F4, C3, C4, P3, P4, 01, 02, T9, T? =

4 I

Auto-detect bipolar channels. This option is active for NuAmps amplifiers only.
When enabled, the channels having labels displayed in the Tooltip will be treated as
bipolar channels. For example, channels carrying the names of HEOR and HEOL will
be seen as "HEOR-L".

Handle following channels as bipolar channels:
VEOL and VEOU

VEO+ and VEO-

HEOL and HEOR

HEO+ and HEQ-

EKGL and EKGU

EKG+ and EKG-

Allow Impedance Test. Impedance testing is enabled by default. If you are
recording from ECoG grids, strips or depth electrodes, you should not perform
impedance tests. This option will prevent impedance testing.

r*" Care
It is strongly recommended that you do not perform impedance tests if you are
recording from an ECoG grid, strip, or depth electrodes.

Hi-Level Voltage Output [Headbox] [V]. Certain devices are powered via the
SynAmps System Unit. Specify the headbox you are using (if more than one), and
enter the voltage in the Voltage field. Entering a value of 5 means that +/-5V will
be used. The Voltage Output is set per headbox, not per HLI channel. (See the
SynAmps User Guide for a pinout of the Redel connector).

Hi-Level Yoltage Output:

oy

Headbo: |1 v|['-.-']: | 5.0 e

SynAmps2 / NeuvoRT Modes. At the bottom of Acquisition Configuration window,
you may see an option for the SynAmps2 or NeuvoRT Mode. This lets you select
the display that matches your amplifier. For example, if you see the SynAmps RT
headbox, and you have a SynAmps2, enable the SynAmps2 Mode option to see
that headbox.
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14.1.2 Configure sensor placement

This screen is used to position electrodes and add/remove electrodes (or other
sensors). The placements are used by the montages; you need a placement to be able
to create a montage.
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@ Acquisition Conﬁgu_ @
i ) M\
Amplifier Sensor Placement: -
Configuration [Quik—Cap 64 -
® Background Image: @ ) ) @
Sensor .
@
Placements - Headshape @ .
() Brain Top @ .
O |50 OOEE®
Montages () Brain Right
() Custom Image: E] @ @ . .
Add/delete sensors @
= O @@@@@@@
Click and drag sensors |
to add or delete them. \
Create Sensors from a Device ) — @
Configuration \ .
OK ] [ Cancel ] [ Help ]U

Settings

Sensor Placement. When creating a sensor placement scheme, it is often
convenient to start with one of the supplied configurations. These include

placement schemes that correspond to our current caps, plus more generic 10-10

and 10-20 configurations. Select one that is closest to your needs and make
modifications to it. When you save the new file, it will be included in the list (above

the Read Only line).

| Quik-Cap 64 -]
Sample Placement
Read Only

10-10

10-20

MuAmps 40

Quik-Cap 128 MagLink
Quik-Cap 128
Quik-Cap 32

%uikﬂag &4 MaiLink
) ap

<(Open File Location=

You may elect to have no background image @ Nore | the generic head shape

@ Headshape | Top, Left or Right Brain views , @ BrainTop  or a custom image
1@ Custom Image:  jn any of the following types.
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All Image Files (*.BMP;*.DIB*R

All Image Files (*.BMP;*.DIE;*.RLE*JPG;* JPEG;* JPE* JFIE*.GIE*.EME* WME*.TIE* TIFE,*.PNG;*1CO)
BMP files(*.BMP;*.DIB;*.RLE]

JPEG files(*.JPG;*.JPEG; " JPE;*.JFIF)

GIF files(*.GIF)

EMF files(*.EMF)

WIMF files(* WMF)

TIFF files(*. TIF,*. TIFF)

PMG files(*.PMNG)

ICO files(*ICO)

The "Brain Views" are included for you to make ECoG grid/strip placements that can
be used with Position Plots during acquisition (only). For example, say you are
creating a 2x8 grid. Click and drag the electrodes to the purple spot to Delete
them; enter a label and drag the purple spot to the desired location to Add them.
In this case the labels are EEG1 to EEG16, to match the data channel labels, and
they were positioned on the Brain Left vie..

EHE&a)

Sensot Placemant:
| 25 grid w

Background Image:

) Mone

() Headshape

() Brain Top

(®) Brain Left

() Brain Right

(2 Custom Image: lzl

Add/delete sensors

Click and drag sensors
to add or delete them,

Create Sensors from a Device
Configuration

If you drag a box around the electrodes, you can then reposition the entire grid
just by dragging it, or else use the two tools that appear to stretch or shrink the
display, or to rotate it.
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Create a Montage, as described in the Configure montages section (double-click
on the electrodes in the desired order).

= R EEEE
Amplifier Monkage:
Configuration
@ To reorder channels, click and drag in the
|eft gray area of the table,
Sensar
Placements | |[addEmpty| [ addal | [ Clearal |
Activel+) [Reftd [

EEGT

Montages EEG2
EEG3 @ @ @ @ @
EEG4 @ @
EEGS @ @
- ZICICIGIEIS
EEGT
EEGE
EEGS
EEGIO
EEGTT
EEG12
EEG13
EEG14
EEG1S
EEG1E

During acquisition, select the Montage and sensor Placement files (in the Options
panel), and enable Position Plot to see the electrode displays in the same
positions.
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[ Options ]
Layout

Data: Average:

ixi ] [ixi [
Display

Active View: Data
[sec/page]: [V fram] ; Mum Channels;

- -
8 =

10.00 = 50

4]k

Montage: [z}cs -

Placement: 2%8 -
("] Spectra

[ sync Views MGFP

|:| Pause View

Add/delete sensors. To add a new electrode, enter the label in the Name field, and

then drag the purple circle to the desired location. To delete an electrode, drag it to
Click and drag sensors

the indicated area below the name field teadd or delete them.

Create Sensors from a Device Configuration. Select this option if you want to start
with an existing configuration file. Select the file from the drop-down list, and select
the type of amplifier you have. If you create positions from an existing configuration
file, the electrodes are added to the existing placement (already existing electrodes
will not exist twice). You can, however, start from an empty display. You can also
drag a rectangle around all electrodes to mark them and then press Del to remove
them all. Then you can create new positions from scratch.

Create Sensors from a Device Configuraticn Iﬁ

Create sensors from device configuration:

| SynAmpsRT - Quik-Cap 64 -

Position sensors according to hardware device:

| SynAmpsAT -

Ok, ] [ Cancel ]

14.1.3 Configure montages

Use these options to configure your own montages and to reorder the channels. See
the Montages section in the Options parameters for more information.
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A CeEEREE

Configuration

@ To reorder channels, dick and drag in the
left gray area of the table.
Sensor

Placements | |AddEmpty] [ AddAl | [ Clearal |

Montage:

Placement:

\

N

®

p
™

Active(+)
FP1
FPZ
FF2
AF3
AF4

@ )
.
™,

Dag),

[Ref)

Il

Montages

m

3

Q@ @

@ /’oe
50,

/
/
7

-® ® @
-®-®-@
®-O-@

2OLOLOLOLOLOLO

-®

@

-®

!
/!

©
5@

@
@

®

®-@-®
®©-®-®

BD®
FORORE.

2ORORO),

@ @

®

d

\
5
\
.
e
e

[ ok

J[ o |

Help ]

The row of buttons at the top are the same as those used with

W(EEEEE)

Configure Amplifiers

For example, click the Create a new montage button to see the following
dialog. Enter a montage file name. If you are starting with a copy of an existing

montage file, select it from the list.

Mew Montage

-

s |

Mew montage name:

Mantage

|| Copy montage from:

£)
Click the Import a montage file button to open an existing .xml or .mnt file.
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The next two buttons are the standard Save and Save As buttons H E'l . In the
Save As dialog, you have the option to Create mnt file. Mnt files are easier to

&)
edit manually (in a text editor). Use the Import a montage file |r_| button to
open the edited file.

( Save fAs... ﬁ |

- Ed

Enter a new name for the Montage
Current name: Longitudinal Bipolar
Mew name:

Mew Maontage

IJ Create mnt ﬁ|EI[ Ok ] | Cancel

£ I — -

The last two are the Delete the active montage and Undo all changes made to

the current montage since it was last saved buttons E”ﬂ|

Montage Settings

Montage. The drop-down list displays the montage files (.xml) that have been
supplied or created. Please see the Target Folders for Windows 7 section.

Placement. The drop-down list displays the electrode placement files (.xml) that
have been supplied or created. Please see the Target Folders for Windows 7
section.

Add Empty adds a blank line between groups of sensors. When you apply the
Montage and then select the Butterfly Plot, the channels will be grouped before
and after the spaces (you will see multiple Butterfly Plots). Add All adds all sensors
to the list (so they can be reordered by dragging and dropping). Clear All removes
all entries from the list.

Matrix (When creating a montage to reorder the channels, there will be no Ref(-)
electrode).

Active (+). Displays the active electrode (+).
Reference (-). Displays the reference electrode (-).

Context menu options
Right click in the electrode list to see the following options.
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Add trace above
Add trace below

Select all traces

Delete selected traces

Add trace above. Adds an empty line above the selected line.
Add trace below. Adds an empty line below the selected line.

Select all traces. Highlights (selects) all lines in the list (you may use Ctri+left
click to select individual lines).

Delete selected traces. Deletes selected lines in the list.

14.2 Acquire Parameter Dialogs

The Acquire Parameter Dialogs are used to set up acquisition options. These are seen

when you click @ Acquisition| i the lower left hand row of tabs.

[ Amplifier Contral ] F3‘ _ L _ﬂi{m
[ Dhntir S ilator 1 c32 S - I

Acquisition Toolbar Icons E ] | > Q on | E‘ . These options are found at
the top of the Acquisition parameter panel. Toolbars are also found at the top of

the continuous il | * » t 1~ ¢ | 2 and average
L) I 0'* ] t 1\ \b |-$ data displays.

Configure Amplifier E Accesses the amplifier configuration dialogs (see
Configuration Options below).

Video Camera a‘. Show or hide the video camera display.

Connect ." Connect to the selected amplifier.

Check Impedances ﬂ Click this option to view the impedance display. If
you perform an impedance test while recording the EEG data, the results will be
stored and seen in the Show Information field, under Functional Data
(offline). From there they may be copied/pasted elsewhere.

i Care
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Impedance tests should only be performed with surface EEG,
and never if you are recording from cortical grid or depth EEG
electrodes. There is an option in the Configure Amplifiers
section to disable impedance tests (Allow Impedance Test),
which is intended for use with grid and depth recordings.

Record .. Click the Record button to start saving the data to the hard drive.

Stop H . Disconnect from the amplifier (or stop Impedance, stop Digitizer, or
stop Recording, and then disconnect).

Edit Comments LTE—‘ Add text comments that will be stored with the data file.

The next icons are found by positioning the mouse in the upper left corner of the
acquisition data display for continuous and averaged data.

Select Average "2 . Used with online averages to select another average to
Overlay or take the Difference. (See Select Average).

Pause " Pause display. In the average data display, this option has the same
effect as the Enable option in the Averages table.

Restart U . This option occurs only in the averages display toolbar. Clicking it
restarts the selected average. It has the same effect as clicking the Restart
button in the Averages table.

Baseline correction . Centers traces in their display space (removes DC
offsets from the display). Data are not affected.

Butterfly Plot ". Superimposes all channels.
Autoscale ¢ . Autoscales the display of all traces (data are not affected).

Increase Display Scale '1.' . This affects the display only and not the saved
or processed data.

Decrease Display Scale 'b This affects the display only and not the saved
or processed data.

Position Plot . Displays channels in separate windows about the head.

Send Page to Functional Data 'E} Sends the displayed page to Functional
Data for further online processing.
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It is important to understand that the parameters you set in these panels can be saved as

Study Parameters. Click the Save Study Parameters icon "ﬁ on the Toolbar. A Save As
dialog will appear with a default name based on the date and time - you can use your own
naming system as well (.cfg file). If you have already saved the Study Parameters,
clicking the icon will update the existing file (you will not see anything happen).

Saving the Study Parameters takes a "snapshot" of all possible settings. Use care when
saving them to be sure you do not save any undesired parameter settings.

The Study Parameter file you save can be applied to future recordings. Before opening the
Study that you will be using for acquisition, right click on the Study and select the .cfg
file you have created. This will save you from having to reselect parameter settings.

The Study Parameters can also be used in offline data analysis. The Study Parameters file
contains independent settings for online and offline parameters. Therefore, a single
parameter file can be used both online and offline. It may be less confusing in the long
run, however, to have separate online and offline parameter files.

Online Data Processing Sequence
A simplified online data processing sequence uses the following order:

- Interpolate channels

- Baseline correction

- Rereference

- apply LDR

- get MGFP of unfiltered data

- perform threshold detection and artifact reduction of all phases for unfiltered data
- filter data

- project PCA components loaded from file

- run Matlab script

- get MGFP of filtered data

- template matching

- perform threshold detection and artifact reduction of all phases for filtered data

14.2.1 Amplifier Control

These parameters are used to select the type of amplifiers, communication with the
amplifiers, acquisition options, and file recording information.
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BadlpOQon=

[ Amplifier Control ]

Amplifier: [Syn.ﬁmpsz /RT - ]
Configuration: [ 10-20 b ]
Sample Rate: 1kHz 21 channels
Recording: not connected

345.9 GB (=10 days)

Rec Timer: Off

*TT\AcquisitionAcquisition *58.cdt

I h | Impedance Settings

Scale: Min [kaa]: Max [ka]:
[¥] Auto 0.0 = 100.0
Color Scale:
Bad channel thresh. [k&]: 100.0
Channels: Monopaolar Bipolar
Quick Imp. Test Deselect bad

) Advanced

Dedmated Processing [Hz]:

Simulator Speed; 1 =
Pre-Recording Time [g]: ] =
[ 5plit File At [ME]: 500 s
[|Recording Timer [min]: 15 =
Constant Baseline Get

Trigger Settings Amplifier Info

Re-Synchronize

At the top of the Acquisition parameter panel are several icons

Balroenmiz

Configure Amplifier E Accesses the amplifier configuration dialogs (see

Configuration Options below).

Video Camera a‘. This option will show or hide the video camera window.
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Connect ." Click to connect to the amplifier and begin viewing the channels.

This is the same as the button under Amplifier Control. If the

Simulator has been selected, click to access the file to replay. Click a second time
to disconnect (same as the H button).

Impedance Q Click to perform an Impedance test. Click a second time to stop

impedance testing (same as the H button). Use the mouse wheel to vary the
Range scale. If the impedances for any channels are above the threshold you set,
you will see a message, when you exit the Impedance test, asking if you want to
designate them as deselected channels (the data will still be recorded). The same

message will appear when you press the button (under Amplifier

Control) or when you click the Quick Impedance Test button (and there are
impedances exceeding the Threshold).

If you perform an impedance test while recording the data, there will be "garbage"
displayed on the screen during that section. This section will be designated
automatically as a Bad Block.

The figure below shows a SynAmps 64 channel cap configuration. The dialog is
basically the same as the Position Plot, so you can do anything to the individual
windows that you can do in the regular Position Plot. The upper half shows the "+",
the lower half the "-" channel.

F-Set: Process

FP1 FPZ  FP2
15kQ _75kQ _7.6kQ

i F3 FZ F8
L 14kQ  46kQ 29.9kO)
===

e 8 active channels (F4, PZ, CPZ, CP4, FC4, TP8, OZ, FT8) are above the threshold of 50.0 k(.

Do you want to deselect them now? (Deselected channels will still be recorded.) T4

CURRY 8

293k
[7] Don't ask me again

[ Keep Channels l ’ Deselect Channels ] .

— o =

T5 T6
1.3 kQ 29.6 kQ
_4.0kQ —_— 309k 35kQ
o1 02 N
1.9 kQ 129.6 kQ

] 00:01 00:02 00:03 00:04 00:05 | ] r

The black bars below each window show the impedance level graphically, using the
selected Range, from left to right. If you enlarge the windows (using the context

menu option Enlarge Window Size And Optimize Layout y -y, will see the impedance levels
as text. You can also manually increase the size of the displays (dragging a corner
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while holding down the Alt key will resize all displays). Then select

Optimize Position Plot Layout ¢-6 the context menu to position the displays without
any overlap.

el

** Care
It is strongly recommended that you do not perform impedance tests if you are
recording from an ECoG grid or depth electrodes. There is an option in the
Configure Amplifiers section to disable impedance tests, which is intended for use
with ECoG and depth recordings.

If you perform an impedance test while recording the EEG data, the results will be
stored and seen in the Show Information field, under Functional Data (offline).
From there they may be copied/pasted elsewhere.

Record . Click to begin recording the data to the hard drive. The "NOT
RECORDING" message will disappear. Click again to stop data storage, yet leave the
display running. Click a 3rd time to resume recording to the same data file. (To
record to a new data file, you must first disconnect and reconnect to the
amplifiers).

Stop H . Press this button to disconnect from the amplifiers, or stop the current
process (impedance, recording). When you click Disconnect while recording, the
recording will be stopped/paused. When you click Disconnect when not recording,
the amplifier will actually disconnect.

Add Comments LT;—‘ Clicking this button allows you to enter comments during
acquisition. Click Add Timestamp to include the date and time. The comments are
saved in the .dpa parameter file. The comments are seen when you go to
Functional Data —* Show Information.

i T v
Functional Data Information = s o U e @
1 file: »
I A C:\Users\Marty'\Desktop\Acquisiton\Acquisition 01.cdt 199kB 6000 samples 7,
Comments S l&,l
1EEG group, 1 other group, 29 channels
- - X 6000 samples, 500.0 Hz sampling rate

Add comments that will be stored with the recorded file: duration: 120, start latency / trigger offset: 0.0ms

[ Add Timestamp | | Clear
EEG group 1: 28 channels, reference: <Mone>

I Electrode pop at P3. I -
Amplifier: Simulator (|

Comments:
= | [ Wil JEectrode pop atP3. |
I [

OK ] ‘ Cancel ‘ : I

' ]
Copy To Clipboard Close
Il

Amplifier Control

Amplifier. Select your amplifier from the drop-down list, or select the Simulator.

The Simulator may be used to replay existing data files. When you click the -"
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button, you will be prompted to select a data file. You may select continuous,
epoched or averaged data files - each will keep playing over and over (epochs will
be concatenated). You can replay MEG data through the Simulator, although all
channels will be converted to "Other" channels (you will see a message to that
effect). Use can still use these for voltage threshold artifact detection, and you
may still create averages from the MEG data.

Some of the amplifiers from Compumedics (Grael, E-Series, Neuvo, SynAmps
Wireless, Siesta, etc.) can be configured over a network using NetBeacon. If you
are connecting to the amplifiers over a network in those instances, select the
<Search Network Amps> option. You will see the amplifiers listed by number, and
you should choose the one you wish to use.

When you click <Search Network Amps>, the NetBeaconService.exe program is
started in the background (you won't see anything happen). However, your firewall
may detect it and display a message similar to the following.

g Windows Security Alert -

G Windows Firewall has blocked some features of this app

Windows Firewall has blocked some Features of MetBeaconService Module on all public, private
and domain networks,

Mame: NetBeaconService Module
Publisher:

Compumedics Limited

Path: Cprogram files (xG6)neuroscaniourey Thacquisition
inetbeaconinetbeaconservice. exe

This app has already been blocked or unblocked For a different nebwark Eype,
Allaw MetBeaconService Module bo communicate on these nebworks:

Domain networks, such as a workplace network,

Privake networks, such as my home or work netveork, The Firewall is already configured For
this network bype,

[ ]Public netwarks, such as those in airports and coffee shops {not recommended
because these networks often have little or no security)

What are the risks of allowing an app throogh a Firewall?

= %]
| Il allow access | | Cancel

If that happens, just click the Allow access button.

When a network amplifier is found, you will be asked if you want the software to
automatically look for network amplifiers in the future, so you never has to press
<Search Network Amps> again.
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Configuration (current file). Select one of the existing Configuration files (.xml)
from the drop-down list. Files above the Read Only line are ones you have created;
files below it are supplied from Neuroscan and are Read Only. Select <Load
Configuration File> if you have stored your file in a different location (please see
the Target Folders for Windows 7 section). Click <Edit> to go to the Amplifier
Configuration screen.

[Sample Configuration - ]

<Load Configuration File
<Mew...=
<Edit... =

N [} 1 [}

Read Only

10-20

&4 channels

MagLink 128 with Pulse Ox
MagLink 64 with Pulse Ox
MicroMaaLink 64

Quik-Cap 128

Quik-Cap 32

Quik-Cap &4

Sample Rate. The current AD Rate is displayed. The AD Rate is applied to all
channels for most of the amplifiers (exceptions are possible with some of the
clinical amplifiers). For user created configurations, the rate is not only displayed,
but also changeable.

Recording. This field is used to select the target folder and assign a file name for
the file you are recording.

The available space on the hard drive is displayed. The recording will automatically
stop when the hard drive is about to get full. A warning will appear when the disk
space is below 4GB or 10% (whichever value is smaller). The recording will be
stopped when the disk space is lower than 2GB or 5%.

To calculate file size, use the following formula: (Number of channels) * (Sample
rate) * 15/ 65536 = MB per minute. If the amplifier has an explicit trigger channel,
use (Number of channels + 1).

If you click in the path/file name field (or position the mouse over it), you will see a
Tooltip that helps explain the automated path and file name feature. In the
example below, *DT\ is a substitution for the path to the Desktop. Additional
shortcuts are seen in the Tooltip, including automatic numbering conventions (*$$$
and *##4#). "Acquisition\", after *DT\, creates (or adds to) a folder on the Desktop
called Acquisition. Acquisition *$$.cdt is the actual data file name. The *$$ starts
numbering at 01, or the first available number after that, and increments with each
file that is recorded. The automated naming convention is described more
thoroughly in the Macro section below, where automated naming conventions are
important if you want to run a macro without user intervention. If you do not want
to use the automated options, just click on the Browse button, then select a folder
and enter a file name in the traditional Windows manner. To save the path for use
in all acquisitions, save it with the Global Parameters (or Study Parameters).
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*DOT\ Acquisition) acquisiton *44. cdt , E| ‘I‘
- =11

CA\Users\Desktop\Acquisition\Acquisition 01
(allowed shortcuts are: *0DT,*DB,*EX, *SU,*ST *T1,*555,*#%% - press F1 for
help)

Start Amplifier ‘M. This is the same as the Connect button ." Click

to connect to the amplifier and begin viewing the channels. If the Simulator has
been selected, click to access the file to replay. Click a second time to disconnect

(same as the L button).

=]
Configure as NetStreaming Server or Client IQ| It is possible to send the data
you are acquiring to another computer on the network, or to MATLAB. Please see
the Configure as NetStreaming Server or Client section for details.

Impedance Settings
Scale

Auto. The display will be scaled to the largest and smallest impedances. Disable
it to enter the values of your choice.

Min[kQ ], Max[kQ]. These fields set the range of the impedance display.
Color Scale. Select a color scheme for the corresponding impedance values.

Bad Channel Threshold[kQ]. Enter an upper Threshold for impedance values.
Channels having values that exceed the threshold will be designated as

deselected channels when you click the | Deselectbad | ptton (and
acknowledge the confirmation screen).

Channels. If there are large DC offsets in the recording, the impedances from
the bipolar channels can affect those in the EEG channels (monopolar). If you
encounter this, test the impedances for bipolar and monopolar channels
separately. Otherwise, measure both at the same time (default). Note also that
the impedance update rate increases greatly when you only measure
impedances on the monopolar channels. Therefore, while working on the
impedances on the monopolar channels, it is suggested to switch off the bipolar
channels to get a much faster update rate.

Quick Impedance Test | QuickImp. Test | The Quick Impedance Test obtains the
impedance values (acquisition will be suspended for 1-2 secs), and saves them
in the .dap file. A check for bad electrodes is also made.

Deselect bad | Deselectbad | \yhen you click this button, you will see the
same message shown above, if there are channels that have impedances
greater than the Threshold. These can be designated as deselected channels
or not.
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Advanced Settings

Decimate for Processing [Hz]. This option applies to online processing only. If
you are sampling at high rates, yet the online processing you are doing can be
done at lower sampling rates (to reduce data processing demand), you can select
a lower sampling rate. This does not affect the continuous file that is being
recorded. It will affect the online averages that you are creating (with the
decimated data).

<Mone >
10 kHz

5 kHz
2.5 kHz
2 kHz
1kHz
500 Hz
250 Hz

Simulator Speed. This controls the speed of the replay of files when the Simulator
option has been selected. This is recommended only with fast computers.
Depending on the filtering/averaging/cleaning methods running, a high number in
this value can be very CPU consuming.

Pre-Recording Time [s]. The program will also save the humber of seconds you
enter (assuming they are all in the buffer) prior to the point where you start saving
the continuous data. The buffer is approximately 200MB. The Pre-Recording Time
will not be included in the video recording, only the data file.

Split File At [MB]. When making long recordings, it is sometimes desirable to make
multiple smaller continuous files rather than one single file. Enable this option and
set the number of desired MB. The files will be named with a numerical suffix. The
event and parameter files are created automatically for each file. To load them like
a single file, place them in the same study, in the correct order. If you recorded
the file using the Database (not an Unfiled Study), the files will appear in the same
Study, in the proper order, automatically.

|| Acquisition 03.ceo

5 Acquisition 03.dpa

B Acquisition 03.cdt

|| Acquisition 03_2.ceo
5 Acquisition 03_2.dpa
BH Acquisition 03_2.cdt
|| Acquisition 03_3.ceo
5 Acquisition 03_3.dpa
BH Acquisition 03_3.cdt
|| Acquisition 03_4.ceo
5] Acquisition 03_4.dpa
85 Acquisition 03_4.cdt
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A Tooltip will display the duration of the file in minutes.

500 =
Filesize in MB after which a new file is created
A file of 500MEBE contains 33 min of data.

Recording Timer [min]. This option allows you to automatically stop a recording
after a fixed amount of time (minutes).

Constant Baseline Correction. When you press the |£| button, a DC
drift/offset correction will be performed. This is a momentary correction, that is, it
corrects for the immediate offsets, and may need to be repeated as the recording
continues. Unlike the Baseline correction options in the Filter Parameters panel,
which affect the display only, the Constant Baseline Correction will be saved with
the data file. Since the correction will create an abrupt voltage transition in the
continuous recording, a small Bad Block will be inserted whenever you press the
Get button. This will prevent the acceptance of invalid epochs during averaging.
Generally, you will not need to use the Constant Baseline Correction. If you do use
it, you should do so sparingly, especially while stimuli are being presented, since
the coincident epochs will be invalidated (you cannot create epochs that contain
bad blocks). Normally, the Baseline correction under Filter Parameters will be
sufficient online, and offline you can use the Constant correction (Baseline / Bad
Blocks) to remove the offset. If you are having severe DC drifting/offset issues,
this is likely due to subject preparation issues, such as using mixed metals across
the electrodes, or a different conductant at the reference or ground electrode
than the EEG sites. It is better to resolve the recording issues at the source,
rather than with periodic baseline correction.

Trigger Settings

These options provide additional controls for handling variations from the expected TTL
pulses used for transmitting trigger information. The options used primarily for
troubleshooting purposes when you are encountering difficulties with triggers. See
Appendix A for more details regarding the use of these options. Clicking the button
displays the Trigger Settings dialog, which reads the states of the trigger input board
on the amplifier. You must be connected to an amplifier or the Simulator for the fields
to show anything.

The display is divided into Mode, Stimulus and Response, Actions, and
Miscellaneous sections. Events are seen in Binary and Decimal. The Accept fields
let you block the input from selected bits (normally all are enabled). The Last fields
display the most recently received stimulus and response events. The Count fields
display how many stimuli and responses have been registered. The Invert fields let
you switch the logic for Stimulus and Response bits, if needed. Normally, for STIM2
systems, the stimulus events are not inverted, and the responses events are inverted.
If you are using the Neuvo amplifiers and system unit, however, the stimulus bits must
be Inverted. If you are using the Cedrus StimTracker, the Invert option for
Responses will be deselected.
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Trigger Settings

Maode

Stimulus

Response

Last valid

Method

Current:
Accept:

Last valid:

Current:

Accept:

(@) Meuroscan Stm2
(7 Cedrus StimTracker
(7 Cedrus StimTracker MagLink

Binary

000D
V][]

0000

Binary

000D

D ooao

Decimal Count
0000 n
255
0000 [|invert |p ]
Decimal Count
0000 R
255
0000 [Vinvet | o

: [Mark Onset

)

I -"\ ) Event Actions

Define Actions that are executed when certain events are received:

[ start Recording: Stirmulus 1

[ stop Recording: Stimulus 1

[ Quick Impedance Test: Stirmulus |

ﬁ Miscelansous

refractory Period [ms]: 2 =

Align StimTracker Events [ms]: ]

["| Record Event Duration

Auto-Create Events: Stimulus | 10 -
Show Events Interval [ms]: 100 =

Record Events

General Options

Mode. If you are using STIM2 or any other presentation system where its trigger
events are emulating STIM2, select that option. If you are using the Cedrus
StimTracker system, select that option. If you have a MagLink or MicroMaglink
system with a StimTracker, select that option.

Stimulus and Response
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When using the StimTracker system, the distinction between stimulus and response
events becomes blurred. Briefly, the Cedrus Response Pad pulses are seen as
stimuli in the Stimulus section, rather than in the Response section (stimulus
events codes of 248-255, corresponding to buttons 1-8, are sent from STIM and
converted automatically into r1-r8 events). Response bits 0-3 are generally not
used; they come from the TTL Input connector on the back of the StimTracker.
Response bits 4-7 carry the TTLs from StimTracker for the microphone, auditory
stimuli, and 1 or 2 light sensors. The TTL pulse from the MRI Trigger Interface uses
the Photocell2 connector (in place of a second light sensor), and is converted by
CURRY into r5 events. Please see Appendix A for more information.

Note also that the Method options will let you add triggers at the Onset, Offset,
or Onset and Offset of the StimTracker events.

A summary of the events for STIM2 with a StimTracker, with a SynAmps2 or RT,
is shown below.
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StimTracker Signal See by Neuroscan as
Event marker bit 7 Trigger bit 7 128
Event marker bit & Trigger bit & B4
Event marker bit 5 Trigger bit 5 32
Event marker bit 4 Trigger bit 4 16
Event marker bit 3 Trigger bit 3 g
Event marker bit 2 Trigger bit 2 4
Event rmarker bit 1 Trigger bit 1 2
Event rmarker bit 0 Trigger bit 0 1
Lightsensor 1 Response bit 7 pho
Lightsensor 2 MRl scanner Response bit & pho2 ir5
Microphone Response bit 5 mic
Audio L+R Response bit 4 aud1

Cedrus Response Pad buttons 1-8 use Stimulus events 248-255 and the
corresponding Trigger bits 0-7 CURRY converts stimulus events 243-255

to response events r1-rd. The 248-255 stimulus events in SCAN are converted
to response events using a batch file, such as stim2resp.tcl.

The TTL inputs 1-4 refer to the TTL Input jack on the back ofthe StimTracker,
which is not used in the typical configuration.

With NuAmps, trigger events are affected somewhat differently, due to the
special parallel-to-serial adapter cable. The following table summarizes the events
with NuAmps. CURRY will make the changes automatically when you select
NuAmps for the amplifier and the Cedrus StimTracker option in the Acquisition
part of CURRY in the Amplifier Control —* Trigger Settings section.
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StimTracker Signal Sea by Neuroscan as

Mot recommended for

Ve t =1 .- -'_| i
Event marker bit use with NuAmps

Event marker bit & Trigger bit & G4
Event rmarker bit 5 Trigger bit 5 32
Event marker bit 4 Trigger bit 4 15
Event marker bit 3 Trigger bit 3 g
Event marker bit 2 Trigger bit 2 4
Event rmarker bit 1 Trigger bit 1 2
Event marker bit 0 Trigger bit 0 1
Lightsensor 1 Response bit 3 phot
Lightsensor 2 Response bit 2 pho2
Micraphone Response bit 1 rricT
Audio L+R Response bit 0 aud?

Cedrus Response Pad buttons 1-8 use Stimulus events 120-127 and the
corresponding Trigger bits 0-6. CURRY converts stimulus events 120-127
to response events ri-ro.

There are the special considerations with NuAmps.

We have seen in some instances where events codes that use Event marker
bit 7 are not always reliable. We recommend not using that bit, which means
you should only use event codes from 1-127. If you need more than that try
them, but be aware that there could be a problem.

Note that responses are being carried via stimulus bits. CURRY will recognize

stimulus bits 120-127 and convert them automatically into r1-r8 events. For

this to happen, you need to set the Response Base Word in Stim2 (Options

—* Response Device Settings) to 119. This means that you should not use
120-127 events as stimulus events - they will be seen as responses.

When you use Trigger Test in Stim2, you should see events of "255" in
CURRY (you will see r8's with SynAmps).

Response bits 4-7 are not used with NuAmps.

Method. The Method options are used with the response bits only, with either the
older Stim2 system (with the Stim Audio System unit), or with the StimTracker.
Realize that when using the StimTracker, 4 of the response bits are for the direct
measurement of microphone, audio, and photic sensor events.
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The options are to create events at the Onset of the event, the Offset, or both
Onset and Offset. For example, if you are presenting a checkerboard pattern
reversal stimulus, the StimTracker will detect the dark to light change and CURRY
will register a phol event. This is if you have selected the Mark Onset option. To
get events for the light to dark changes also, you would need to select the Mark
Onset and Offset option (or use a second photic sensor). The event for the
Offset will be 10x that of the onset event. For this example, that would be phol10
events when the pattern reverses back again. Similarly, with audio stimuli, you
would see an audl for the onset of the stimuli, and an aud10 for the offset. If you
want trigger events only at the end of the stimuli (i.e., when the measured signal
drops below the threshold), select Mark Offset. These same options will apply to
responses with the older Stim2 system (with the Audio System Unit).

Event Actions. You may instruct CURRY to take certain actions when selected
events are received; the actions are to Start Recording, Stop Recording, and
perform a Quick Impedance Test.

Actions
Define Actions that are executed when certain events are received.

Start Recording Stimulus 1
Stop Recording Stimulus 1
Quick Impedance Test Stimulus !

Enable the desired action, select the type of event (Stimulus, Response, Photic,
Audio, or Mic), and set the numerical value for the event.

Stimulus -

Response
Photic
Audio
Mic

Miscellaneous

The Refractory Period [ms] is used to avoid multiple response events due to
"bouncing" bits. The default is set to 2ms, which is sufficient for avoiding the
bouncing of the StimTracker response pad. This refractory period works per event.
After a Stim2 event there cannot be another Stim2 event within the refractory
period, but events of a different type (like a respl) in that time will pass. This
makes sure that, for example, a periodic r5 event is not blocked because it
incidentally occurs in the refractory period of an rl1 event.

The Align StimTracker Events [ms] option is used only when you have a
StimTracker system, generating phol, pho2, audl, or mic events, which are paired
with the stimulus TTL events from STIM2. When enabled, CURRY will replace the
stimulus type code latencies with those generated from the StimTracker, which is
more precise. The [ms] field should be larger than the duration of the greatest
difference between the stimulus type codes and the StimTracker event codes. This
correction is used online primarily when you are creating online averages. Only the
original times of the stimulus and StimTracker type codes are saved with the
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continuous data file, meaning that you will need to perform the same correction
offline as well. The offline Align[ms] option is found in the Averaging panel under
Events / Epochs.

Record Event Duration. If you enable Record Event Duration, you will see the
length of stimulus and response events. This option is only available for
SynAmps2/RT and Neuvo amplifiers (not NuUAmps or Grael).

The durations appear in the Event List (select Show Duration from the event list
context menu).

Type Time Len. [ms]

ri 1225:16.271 1527
rd 120:25:17.028  467.8
r4 12:25:18.033  125.0
rg 12:25:18.956 811

audl 12:25:19.683 538.9

Ir1 Irz laud1

Auto-Create Events. This option is used to insert specified events at specified
time intervals in the continuous data file. This allows you to do online back-to-back
epoching, as well as other instances where you need events in the file. Note that
you also have the option to Show Events or not, and to Record Events or not.

Reset. Clicking the Reset button displays a dialog asking if you want to reset the
Trigger Settings to the default values.

Re-Synchronize

This trouble-shooting button is used in rare instances where data channels suddenly
change, such that channels that were flat (by design) start showing data, where some
channels that had been showing data become flat, or where "garbage" suddenly
appears in some channels. Or, impedances may shift from correct channels to incorrect
ones. CURRY 8 will automatically detect and correct these occurrences in most cases
(by quickly reconnecting to the amplifier). Failing autodetection, you can click the Re-
Synchronize button to correct the issue. In these rare and unpredictable instances,
you will lose about a half second of data after clicking the button. A "Resynch"
annotation event is placed in the file when this happens.

Custom Amplifier Settings. This button will become active if you are connected to
the amplifiers, depending upon which amplifiers you are using. E-Series amplifiers (and
the Simulator) have no custom settings. If you have SynAmps2, SynAmps RT,
NuAmps, or Neuvo, you will see information about the headboxes.
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Analoguel Board:

Analogue Board:

Analogue Board:

Amplifier 1: Amplifier 2 Amplifier 3: Amplifier 4:
Firmware Rew. 01 Firmwware Rew: o1 Firmware Few: - Firmware Few, -
DC Gair: 10 DC Gain: 10 DC Gain: - DC Gair: -
AC Gain: 2010 AL Gain: 2010 AC Gain: - AC Gain: -
[rigital Board: Drigital Board: Drigital Board: Diigital Board:
Part Mumber; 8509 Part Mumber; 8509 Part Mumber; -- Part Mumber; --
Senial Mumber: 1044 Sefial Mumber: 0551 Serial Mumber: - Senial Mumnber: -
Revigion: F Rewizion: F Revigion: - Revigion: -

Analogue Board:

Part Mumber: 8548 Part Mumber: 8504 Part Mumber: - Part Number; --
Senal Mumber. 0287 Senal Mumber: 2510 Senal Mumber: - Senal Mumber: -
Revizion: & Revizion: E Rewvigian: - Revizion: -
LED Board: LED Board: LED Board: LED Board:
Part Mumber: 8524 Part Mumber: 8524 Part Mumber: - Part Mumber: --
Serial Mumber: 0368 Serial Mumber; 0513 Serial Mumber: - Serial Mumber; -
Revizion: A Revizion: A Revizian: - Revizian: -
Custom Amplifier Settings
[rfio:

Mudmpz(187], SM: 36, Production: 1-2007, Firrware: 4.4, Hardware: 3, Driver: 2013

With other amplifiers (Grail and Siesta), there are options you may select. Please refer

to the amplifier manual for details.

14.2.1.1 Configure as NetStreaming Server or Client

There are two ways you may use the NetStreaming option in CURRY - transfer live
data to another computer running CURRY (where the sender is the Server and the
receiver is the Client), or transfer live data to MATLAB or other third party
applications (or both at the same time).

If you have two computers on the network, each will need a CURRY license/dongle
(at least for Acquisition).

=
Click on the lQI icon to see the NetStreaming dialog.
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Send/Receive Data via NetStreaming or MATLARB @
Send Data
<MNone >
MetStreaming Server: 192,168.56.1 w | Port: | 4455 5
(PC-TECH)
|:| Use Compressed Format
[] allow Client to control amplifier
[ ] allow Client to start/pause recording
Montage: <Mone e
Blocks Per Second: 1 = Auto (BCI mode)
Data: () Raw () Processed
Receive Data
From MetStreaming Server: Port: | 94455

K ] | Cancel | | Help

Send Data
MATLAB m-File. Sending the data stream to MATLAB is generally done for
BCI purposes. Select the MATLAB script you are using. In the dropdown list,
you will see the list of MATLAB files, as well as the <Edit in MATLAB> and
<Open File Location> options. Sending data to MATLAB is independent of
whether this instance of CURRY is also used as a Server or Client. You can
send data to MATLAB from either the Client or the Server.

<Mane = b

ExamplePlot
«Edit in MATLAB... >
«Open File Location=

This applies to the MATLAB interfaces in Functional Data and Acquire.

This data get sent from CURRY to MATLAB:
- indat: waveform data
- inlabels: list of channel labels
- insampleratehz: sampling rate of waveform data in Hz
- instartsample: absolute startsample of the current datablock
- inevents: list of events (sample number and event type) within
current datablock
- inepochtype: event type of epoch (only used for epoched data)

These variables can be filled in MATLAB to send data back to CURRY:
- outdat: waveform data, must be of the same dimensions (number
of channels and samples) as indat
- outevents: list of output events (sample number and event type)
within current datablock; events will be merged with the existing
event list in
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CURRY (only for contiguous data)

More detailed information about the data types can be found in the
header of each FD2 example m-file.

During an acquisition, CURRY can stream continuous data to MATLAB in two
ways:

1. Via MATLAB's COM interface:

- MATLAB must be installed on the same computer that CURRY runs
on

- two-way communication is possible: modify data and/or events in
MATLAB and send changes back to CURRY Acquisition

- CURRY comes with demo m-files (contact
curry8help@neuroscan.com)

2. Via TCP/IP:

- data can be streamed to MATLAB or any other custom software
over the network

- data cannot be fed back into CURRY, but recordings can be
controlled remotely (start/stop recording or impedance check)

- CURRY comes with demo projects for MATLAB and C++ (contact
curry8help@neuroscan.com)

NetStreaming Server (<name>) / Port. This is the network port that is
used for TCP/IP communication from one computer to the other. You may
see more than one item listed in the dropdown list; be sure to select the IP
address you will be using. The Port setting must be known if there are
firewall exceptions to be set.

Use Compressed Format. Use the compressed format or not. This has no
effect on data quality, only on the packet size that is sent. Compressed is
recommended unless the receiving program is something other than CURRY
that may not be able to read the compressed format. The non-compressed

option uses a raw float format (contact curry8help@neuroscan.com for
details).

Allow Client to control amplifier. Enabling this option allows the client
computer to control the starting of acquisition, impedance testing, stop
recording, and disconnecting the amplifier. Confirmation dialogs will appear
on the Server when the Client requests an action, so that the Server has
the option to reject the request.

Allow Client to start/pause recording. The Client will have the ability to
start/pause the recording to the server or locally to the client computer.
The Client has the option see the data being recorded on the server.
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CURRY 2

'.9-_. \ The MetStreaming Server allows contrelling the recording,

Do you want to store the data on the MetStreaming Server for this session?

Record on Server Record locally

Montage. The data sent out will be using the selected montage. You can
use this to, for example, reorder or reduce the number of channels that are
sent out. The montage cannot be changed while a streaming session is
running. (You can select another montage at any time, but CURRY will
notify you that the change will only be effective in the next session.)

Blocks Per Second. Set the number of blocks per second to be sent to the
other computer or to MATLAB.

Auto (BCI Mode). The blocks will be sent as quickly as they are received
from the amplifier (recommended for BCI applications). This not only
determines the blocksize from what the amplifier provides, but also internally
uses "zero-delay" sockets and speeds up other internal communication
steps, so that the delay due to communication is smaller than before. This
mode increases the CPU usage, so if you are not depending on a very low
delay, it is better to not use the BCI Mode.

The C++ Netstreaming Demo now also tries to measure the communication
delay on connect (look to the right of the Disconnect button):
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(5 CURRY MetStreaming Demo

MNetStreaming Server IP or Name: | localhost Port: | 4455 Average Communication Delay: 1.03 ms {+/- 0.06 ms)
Communication Log: Auto Scroll All Logs Last received waveform block (channel-wise autoscaled and baseline corrected):

. . . N FP WMMJ_WM
03:48: 16: Received 536 Bytes w| E e e T T T T e T T T
03:48:16: Data Packet: code=3, request=3 BEL e e e e T e T T T T e —
03:48:16: Received 128 kBytes = W

03:48:16: Data Packet: code=2, request=1

03:48:16: Received Data (StartSample: 10500, 500 samples)
03:48:16: Received 536 Bytes

03:48:16: Data Packet: code=3, request=3

03:48:17: Received 128 kBytes

03:48:17: Data Packet: code=2, request=1

03:48:17: Received Data (StartSample: 11000, 500 samples)
03:48:17: Received 536 Bytes

03:48:17: Data Packet: code=3, request=3

1
F
Fs
FT7

v
N FCS
Configuration Log / Impeadance Values: iy
POZ type 0 x:-0.0  y:830.9 z:109.1 ~ !__,
PO4 type 0 x:-39.0 y:78.8 z:92.7 =l
PO& type0 x:-51.0 y:75.7 =z:76.3 ;
PO3 type0 x:-56.0 ¥:73.9 =z:56.9 oz
CEB1 type 0 x:52.2 y:78.2 =z:116 ;
o1 type 0 x:31.0 y:92.2 =z64.1 Tz
0z type 0 x:-0.0 y:94.5 =z=70.4 M
0z type 0 x:-31.0 y:91.2  z:64.0 il
CB2 type 0 x:-50.8 y:80.3 =z:10.7 =
HEQ type 0 x:0.0 y:0.0 z:0.0
VEQ type 0 x:0.0 y:0.0 z:0.0

Event Log:
03:48:16: Event: 1 sample: 10188

03:48:16: Event: 1 sample: 10656
03:48:17: Event: 1 sample: 11124

Data. You may send either the Raw Data or the Processed Data. Sending
the Processed Data may add a delay in the transmission because of the
time required for the processing sequences (filtering, artifact reduction,
etc.). Artifact Reduction may add a delay and increase the block size of the
transmitted data block.

Receive Data

Client Server IP or Name / Port. On the receiving computer, open the
same NetView dialog, and enable the Client Server IP or Name option
only. Enter the same IP address or computer name ("Lazarus" in the above
example) that you entered for the Server. The Port must be the same as
on the Server.

On the Server side, you need only to then click OK. You will see a green circle
appear letting you know that it is waiting for the Client to connect (see also
the Tooltip associated with the circles).

oll=]

On the Client side, you will see a blue circle.

ol

When the connection has been accepted, you will see a green disk on the
Server side.

L=
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When the connection is made, you will see the blue circle change to a blue
disk, and you will see the data that the Server is displaying. Once the Client is
connected to the Server, you cannot change the Amplifier field.

=)

You will see a red circle when you are set up as a Client, but the Server is not
connected yet. This happens, for example, if you were set up as a Client the
last time you used CURRY, but have not tried to connect to the Server yet (by
pressing the connect button). The Client does not know yet if the Server is
available, but is prepared to try.

oll=)

You may Record data on the Server computer or on the Client computer, or
both. The Client is functioning as an independent computer, almost as if it were
connected to the amplifiers. You can Pause the display, look back, and select
almost any of the regular acquisition options. If you start an Impedance test on
the Server side, you will see the results on the Client.

When you stop acquisition on the Server, a message to that effect will be seen
on the Client. If the Server reconnects, the Client display will then continue, as
long as you have not broken the connection.

The Server or the Client may disconnect at any time by deselecting the Server
or Client option in the NetView dialog.

14.2.2 Photic Stimulator

CURRY can interface with the Compumedics Neuroscan Photic Stimulator (Model 7097).
From CURRY, you may control the flash rate, intensity, create sequences, and insert
pauses.

Installation is straightforward - just connect the cables. A standard serial-to-USB
converter is needed to connect to the CURRY computer.
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The controls in CURRY are found in the Acquisition panel.

[ Photic Stimulator ]

E |:| Repeat

Time[s] Frequency[Hz]

Manual
Frequency [Hz]: 10 = E
[Aduan::ed - ]

Brightness [%4]: 10 =

Flash Duration Ratio [%]: 10

41k

1. To create a sequence of flashes, click the button. Enter the Time
(duration, in seconds) for the first sequence, and enter the desired

Frequency[Hz]. Click to clear the sequences.
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Time[s] Frequency[Hz]
10 7

2. Repeat the process to add more sequences.

3. To add a Pause between flash sequences, enter a 0 for Frequency. There will
be a pause for the number of seconds you entered for Time.

Time[s] Frequency[Hz]

10 7
5 1]
10 14

4. Click the ‘tl button to start the flash sequences. Click [E to Pause the

sequences. Click @ to Stop the sequences at any point. Click ¥/Repeat to keep
repeating the sequences until you stop them. Stop them using the Stop button, or
by unchecking the Repeat option (the current sequence will finish and then the
flashes will stop).

Manual
To control the flashes manually, enter the desired Frequency under Manual, and

click the ltl button to start the flashes. Click @ to Stop the flashes.

Advanced
The intensity of the strobe is controlled by the Brightness[%] field.

The Flash Duration Ratio[%] controls the duration of each flash. If set for 100%,
there is no "off" time, and the light will be on all the time. If set for 50%, the light
will be "on" and "off" for equal amounts of time. The actual duration of the on and
off times will depend on the selected frequency. A flash Frequency of 10 Hz has a
flash duration of 100 ms. If you set the Flash Duration Ratio to, for example, 10%,
then the "on" time will be 10 ms and the "off" will be 90 ms.

14.2.3 Filter Parameters

This dialog contains filtering and other processing parameters.

Display filters can be applied to any or all channels. See the offline Filter Parameters
section below for more information about filtering.

With continuous data, filtering affects the display of data only. The unfiltered,
unprocessed continuous data only are saved. The additional IIR filters that are applied
to the online averages can cause latency shifts in the data (one pass filters). The
filter settings you use online can be saved with the online acquisition parameters.
Offline, you should use the FFT filters (offline Filter Parameters panel) for best
results.
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Online filters are Bessel or Butterworth IIR (infinite impulse response) filters, with a
user-defined order, with slope of 12dB/oct, or 40dB/decade.

As a general note about sequencing, the order in which operations are applied is:

Filtering —* Artifact Detection/Reduction —* Averaging (including Conditions,
SNR Rejection, and Voltage Rejection).

The online Filter Parameters panel contains the following options and settings.

Filter Parameters ]

Wiew [Cunﬁnuuus - ]

Filter Sets

| Process |Raw | Display 1 |2 | 3 | 4]

Reference: =0ff= [I]
Baseline Correction

[[individual: FP1  + [ |Deselect
Bandpass Fitter

Fiter Type:  [User Defined -
Lowe Filter: Freqg. [Hz]:
High Pass 1.00 5
High Filter: Freqg. [Hz]:
Low Pass 30,00 e
MNotch Fiter
[|Enable 50Hz

Harmonics B60Hz

Bandstop Fitter

[ Enable Harmaonics
Freq. [Hz]: Width [Hz]:
00,00 10.00

Show Processed Data

A Fiter-Type
IIR. Bessel »| Order; 2 =
Baseline Window Size [g]: 3.0 =

View. When you are displaying multiple views, as selected with the Layout options
under Options:




245

View: Continuous [1,1] - | Dplions |
Layout
Continuous [2,1] Data: Average:
Avg 1[1,1]

Avg 2[1,7] 2x1 |:| 1x2 |:| | Auto |

the View field will let you know which display you are working with (which one has
the focus). The numbers in the brackets correspond to the Column and Row of the
selected display.

Filter Sets. When you select one of the tabs, you can create an independent set
of parameters that may be applied to one or more data displays. The tabs let you
program different filter sets, and then apply them just by changing tabs.

Process. Processed data are the data that are sent to Artifact Reduction, and
these have typically been Baseline Corrected, Filtered, etc. Since it is the
artifact reduced data that are used for the online averages, these parameters
are applied to the data going into the online averages. The "Process"
parameters do not affect continuous data that are saved - that is always the
raw uncorrected data (for continuous data).

Raw. When you select the Raw tab, all of the parameters are grayed out,
except for Baseline Correction, which remains an option. Thus, you will be
seeing the raw data as coming in from the amplifiers (with or without Baseline
Correction).

Display 1 - 4. You may create up to four sets of display options. These affect
the display only; they do not affect the stored continuous data, or the
continuous data that go into artifact reduction. If you apply display filters to
online averages, where the continuous data were filtered already, the averages
will be filtered a second time with the display filters. The saved average will
contain the data as it comes from Artifact Reduction. Additional Display filters
in the average views do not affect the stored averages.

E Note

Note that you cannot, have, for example, Raw with Baseline Correction and
another Raw without Baseline Correction, or Process with filtering and another
Process without filtering. Each define a singular set of parameters that is
applied whenever either one is selected. You can, of course, view the same
raw data with or without baseline correction. You can use just one of the
Display sets (with Show Processed Data deselected; described just below) in
addition to the Raw set.

E Note

Use Ctrl+Alt+P to select the Process Filter set, Ctrl+Alt+R to select the Raw
set, and Ctr/+Alt+1-4 to select the Display sets.

Reference. A new reference can be derived online. Click the [*] button to see the
Reference Channel display. Click on an electrode, or use Ctri+click to select up to
two electrodes to use for the reference. (CAR is the Common Average Reference).
The raw data are saved regardless of the Reference selection (which may be
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reselected offline). If you have NuAmps, with nothing elected for the Reference,
each channel is referenced to ground (and that is what will be saved).

| Filter Parameters | Reference Channel @
Wiew | Continuous - | L
Filter Sets e
Process |Raw | Display 1 I 2 I 3 I 4| H/ \FE
— F3 il F4
Reference: <CAR= |L|I / \
| Bazeline Correction T = FCZ Fcd 18

Individual: <aAl> - Deselect

Bandpass Fitter

Filter Type: | Off - |
Low Filter: Freq. [Hz]:
High Pass 1.00
High Filter: Freq. [Hz]:
Low Pass 30.00
Notch Fitter
Enable 50Hz <Off> VEOG
Harmonics &0Hz —

Baseline Correction. The Baseline option is used to remove DC offsets from the
display (the data being recorded are not affected). Baseline Correction will be
applied to all channels unless you specifically select the individual channels.

When using the Process Filter Set only, Baseline correction is performed using a
rolling average of the N recent seconds. N is determined by the Baseline Window
Size [s], found in the Advanced section (set to 3 secs by default). If you are
recording DC potentials, with Baseline Correction, the rolling average could affect
the DC potentials you are recording. Varying the window size can reduce that. All
other baseline corrections are static (and display only), and update depending on
the window size that is set in each view.

Individual. The filter settings are applied to all channels unless you specify
individual channels for different settings. Select a single channel from the drop-
down list and then select the desired parameters for that channel. Individually
filtered channels are indicated with an asterisk.

Deselect. This is the same as right clicking on the channel label and selecting
Deselect Channel. When Deselected, the channel will be excluded from operations
that include multiple channels, such as MGFP, CAR, etc.

Bandpass Filter

Filter Type. Preset bandpass filters for Delta, Theta, Alpha, etc. may be selected
from the Filter Type drop-down list. Ripples and Fast Ripples select faster
frequency bands to focus on High Frequency Oscillations that have been
associated with epilepsy. Ripples sets a bandwidth of 80-200 Hz and Fast Ripples
sets a bandwidth of 200-450 Hz (AD rates slower than 1000 Hz will have different
upper limits, as the highest low pass filter cannot exceed half the AD Rate). The
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User Defined option lets you set the parameters as desired. The parameters are
seen in the lower fields, and may be edited as desired.

off x

|ser Defined

Delta-Band
Theta-Band
Alpha-Band
Beta-Band
Gamma-Band
Ripples

Fast Ripples

Low Filter
High Pass. Enter a Frequency value (or use the arrows) to set a High Pass filter
(frequencies below this value will be attenuated).

High Filter
Low Pass [Hz]. Enter a value (or use the arrows) to set a Low Pass Frequency
(frequencies greater than this value will be attenuated).

Notch Filter. Adds a 50 Hz or 60 Hz Notch filter. The [¥/Harmonics setting controls
whether harmonics (multiples) of the selected filter frequencies are suppressed.

The check boxes for each filter type allow you to apply only selected filters, without
having to turn them off.

Bandstop Filter. A Bandstop filter is the opposite of a Bandpass filter. Rather than
passing frequencies between the high and low pass limits, the bandstop filter
attenuates frequencies about a selected frequency (similar to a notch filter). The
J|Harmonics  setting controls whether harmonics (multiples) of the selected filter
frequencies are suppressed.

Freq. [Hz]. Center frequency for the bandstop filter.

Width [Hz]. Width is the interval from the 50% attenuation points about the
center frequency.

Show Processed Data. This option is used with Display1-4. It gives you the option
for removing the processing steps you have performed (filtering, baseline correction,
artifact reduction). The same applies to the average views. Using this checkbox allows
you to either view the average build from the raw data, or from the processed data.
Only the processed average is saved.

Filter-Type
Unlike offline, where you have options for the filter shape, in online filtering, only
the IIR filter is possible. You have the choice of using a Bessel or Butterworth filter,

with the Order from 1 to 4.

Baseline Window Size[s]. This is used on conjunction with the Baseline
Correction when a rolling average is used for determination of the offset to be
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subtracted. If, for example, 3 is selected (default), the previous 3 seconds are
used (and constantly updated).

14.2.4 Template Matching

It is possible to use the Template Matching functionality of CURRY online, as well as
offline. Online, it can be used to identify, for example, spike activity, and save the
detected spike events within the data file. Detected events can be averaged online.
Template Matching can also be used to identify artifacts and reduce them in the online
display (the uncorrected data only are saved). This provides an alternate method for
artifact reduction online (as opposed to using the voltage Threshold method, for
example). See the acquisition Template Matching tutorial for an example of its use.

| Template Matching |

Templ. Channel:  C4 [+] Get

Amplitude [36]: Correlation [%&]:

-

20,0 = s0.0 =

Template Channel. Select the channel(s) that you want to use. Note that you
may select multiple channels manually, you can use the MGFP channel, the channel
with the best SNR, the 3 or 5 channels with the best SNRs, or All channels.
Opposite selects the same channel as Best, and then finds the channel with the
largest difference to this signal.
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Template Channel Selection

FPI/\FPE

F7 F8
B H

< Off=
<Bestiz

<All=
< Besth»

<PGFP=

<Best>

<Opposite>

Ok

] | Cancel

On this and all other similar screens that display the sensor placements, you will
see additional left and right arrow buttons if you have additional channel groups
(MEG, EEG, etc.). Click an arrow to see the sensor distribution for that device. In
some cases, you may have more "Other" channels than will fit in the space

allocated for them. In those cases, you will see a small arrow that will access

the additional channels.

el

Template Channel Selection

Fplf\FpE

Fi7
;///f R W FE\X\\\
Get. With the display paused, set the two outer cursors (use Shift+Heft mouse to
position the second cursor, or use Ctrl+click and drag) to encompass the waveform

of interest. Press the @ button to transfer the latencies to be used. These
will be reflected in the waveform display.

Amplitude [%]. CURRY will monitor the file for voltages that are a percentage of
the value in the template. 75% in this field means that CURRY will search (in the
designated channel) for voltages that are at least 75% of the voltage in the
template. Larger amplitudes are also included, as follows. If you set the Amplitude
to 50%, that will include amplitudes from 50% of the template to 1/0.5%, or 200%
larger. (All potential matches from 30% Amplitude and 50% Correlation are
detected, regardless of the values that are entered. The matches that are




250

displayed in the Event List are the ones that fit within the parameters that you
set).

Correlation [%]. CURRY will perform a correlation between the new region with
the same region in the template. If the correlation meets or exceeds the level you
set, the new region will be detected as an event (in conjunction with the
Amplitude criterion).

Both criteria must be met for there to be a match.

14.2.5 Artifact Reduction

Online artifact reduction is controlled by these options. You can reduce more than one
type of artifact at a time. There are a variety of methods for detecting as well as
reducing the artifacts. See the offline Artifact Reduction section below for a more
complete description of the options.

As a general note about sequencing, the order that operations are applied is as
follows:

Filtering (by Processed Filter Set) —* Artifact Detection/Reduction —* Averaging
(including Conditions, SNR Rejection, and Voltage Rejection).
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[ Artifact Reduction

Processing Sequence:

(1 [2]zJa s ]

Detection
Method: |Threshold -
Lower [ Upper Thresh. [ Channel;
0 £ 20 B VEDG [M]
Pre [ms]: Post [ms]: Refract. [ms]
200 5 700 0 &
Reduction
& Off (7) Subtract () Cowvar.
i@ PCA: 1 =
) ICA: 1 =
Epochsfavg: 1 = [ Al
Clear A Hold All
Detrend Global
| A | Advanced
View Delay: 295
[] Use Unfiltered Data
[ sub-Sample Correction
Indude Others
Tapering [%:]: ] =
Threshold Detection: [Peak -
ii\:ﬁ' Migcellaneous
PCA Projection
Components: 0 =
Linear Derivation

MATLAR

Fun m-File: [ «Mone

Processing Sequence. If you have a file with more than one type of artifact, you
may want, for example, to remove the eye blinks first and then remove EKG
artifact. Set Sequence to 1 and then select the method and enter the

parameters. Then select Sequence 2 and set its type and parameters, and so on.

Detection

These options are primarily used to detect artifacts.

Method. Select the artifact reduction method that you wish to use.
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| Threshold

QRS Detection
Event-Codes
Templates

Off. No detection method is selected.

Bad Blocks. Sections of the incoming data file can be detected
automatically as Bad Blocks, which will then be excluded from subsequent
analyses. In the example below, blinks were detected and marked as bad
blocks. Voltages from the selected channel (VEOG) in excess of the
thresholds that were set, result in bad sections from -200 to 500 ms (from
the peak of the blink). The program will wait 500 ms from the peak before

looking for the next blink. Unlike manually selected bad blocks, the
automatically selected bad blocks are not saved with the data file, unless

you save the Study Parameters. To remove the automatically selected bad
blocks, set Method to Off.

[ Artifact Reduction
Processing Sequence:
1 [2 [3 [a[5
Detection
Lower / Upper Thresh. [uV]: Channel:
0 = wo [ veoe ]
Pre [ms]: Post [ms]: Refract. [ms]
200 | s00 || (o :
Reduction
@ Off Subtract Covar.
PCA: 1 -
ICA: 1
Epochsfavg: | 1 : Al
Clear Al Hold al
Detrend Global

F-Set: Proces3il

FPL
F3
c3
p3
o1
F7
T3
TS

%

7

s,
_

-
.

%

%
o

e

%
%
n;a:{r“!

77
g

7

Threshold. Any single channel, including the MGFP channel, or combination
of channels will be scanned for voltages in excess of the Threshold values
entered. The Pre and Post times define the interval from the point at which
the Threshold was detected. The intervals will be shaded in yellow in the
data file. The detected artifacts will be seen as "Thrl" (or whatever the
Sequence number is) in the continuous data file. See the Common Artifact
Reduction tutorial for more details.
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QRS Detection. This method is designed primarily for reduction of heart
beat (pulse) artifact. The QRS complex is detected automatically and QRS1
events (or what the Sequence number is) are seen in the data file.

The QRS Detection method uses an automated QRS Detection routine,
based on a public domain algorithm for QRS detection (Open Source ECG
Analysis Software Documentation; Copyright © 2002 Patrick S. Hamilton).

The algorithm is used for peak detection and trigger placement. With it,
there is no need for the Refractory Period or Threshold parameters. You can
still define the duration of the artifact, as well as the channel(s) that are to
be monitored for detection. (See the offline Artifact Reduction section
below for more details).

Event-Codes. Rather than using a voltage threshold to detect artifacts,
this option uses event codes in the recording. For example, in an SEP
recording you might have stimulus artifact occurring at and just after the
stimulus type codes. Define the duration of the artifact and use Subtract to
replace the artifact with flat lines (Epochs/Avg = 1) or by subtracting
whatever residual EEG is in the average (Epochs/Avg = larger value). Try
PCA or ICA Projection to project the artifact from the data.

This is also the method used to remove MRI gradient artifact (see the online
and offline MRI Gradient and Ballistocardiogram Reduction tutorials for
details).

In addition to the Stimulus and Response options, you will also see False
Response and Threshold options.

Event Code:

Skirmulus W

Response (1)
False Response (f)
Threshald (thr)

The False Response option applies only when you are replaying a file
with the amplifier simulator, where you have already merged the
behavioral data file that contains Accuracy information. In that case the
"Responses"” mean the correct responses, and the False Responses mean
the incorrect responses. You may then elect to correct only those
intervals where the subject made a correct or incorrect response.
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The Threshold option allows you to decouple artifact detection with
artifact reduction. It is used in a later Processing Sequence, after the
artifacts have been detected using Threshold for Method. For example,
say you wanted to compare blink reduction where you use one threshold
criterion for Sequence 1 (100uV), a different threshold for Sequence 2
(200uV), and another threshold for Sequence 3 (300uV). For Sequence
4, select Event-Codes for the Method and Threshold for Event
Code. Use Reduction for the 4th sequence only. Then, if you select
Threshold 1, all detected blinks will be corrected. If you select Threshold
2, only those with a threshold at or above 200uV will be corrected. If
you select Threshold 3, only those with a threshold at or above 300uV
will be corrected.

Templates. If you have set up the |[v] Template Matching B parameters
to find features of interest (e.g., blinks), you can then use the Templates
option to reduce them (see also the offline Template Matching section
below). If you are using Templates (in Processing Sequence 2, for example),
with gradient reduced data (in Processing Sequence 1), you must enable
Use Unfiltered Data when reducing the gradient artifact, or else no
matches to the template will be found in the gradient reduced sections of
the file.

Lower/Upper Threshold [uV]. This sets the voltage thresholds (positive or
negative values). Values exceeding the thresholds (on the channels you select)
will result in detection of the artifact.

Channel. You may select a single channel to be monitored (for the Threshold),
a combination of channels, the MGFP channel, or All channels (any one can
meet the Threshold criterion). Use Ctrl4click to select individual channels, or,
you may drag a rectangle around a group of electrodes to select them.
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Artifact Channel Selection @

~
FP1_<FPZ_Fp2

< Off> <MGFP= < All> WEQG

(0]4 ] | Cancel

Pre [ms] / Post [ms]. Pre and Post define the start and end latencies for the
artifact interval.

Refract [ms]. Defines the minimum time that must elapse from one threshold
detection to the next possible one (voltages that would meet the Threshold
criterion during the Refractory period will be ignored). The Refractory period
must always be at least the sum of the durations of the Pre [ms] and Post
[ms] spans (no additional events can be detected in the artifact interval). A
zero in this field (default) also uses the sum of the Pre and Post [ms] spans.
Setting Refract to 0 lets you reduce the Pre or Post [ms] intervals without also
having to reduce the refractory period also. Zero is always the sum of the two
intervals.

Reduction. Select the method of artifact reduction you wish to use.
Off. No method is selected.

Subtract. When selected, the "rolling" average artifact - based on the
number you selected for Epochs/Avg - will be subtracted from the current
artifact.

Covariance. When selected, a covariance analysis is performed between
the artifact channel and each EEG channel. Linear transmission coefficients
(similar to beta weights) are computed, and, based on the weights, a
proportion of the voltage is subtracted from each data point in the artifact
interval.
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PCA Components. A PCA analysis is performed on the averaged artifact.
You may then select how many PCA components you wish to remove.
Inspect the corrected data as you increase the number of components. Use
only the number that results in artifact removal, while minimizing the effects
on the remaining data.

ICA Components. An ICA analysis is performed on the averaged artifact.
You may then select how many ICA components you wish to remove.
Inspect the corrected data as you increase the number of components. Use
only the number that results in artifact removal, while minimizing the effects
on the remaining data.

Epochs/Avg. This sets the number of artifact epochs to be used in the
artifact average. The N most recently detected artifacts will be used (rolling
average).

All. If you enable All, then all of the detected artifacts will be used for the
artifact average, and the number will increment as more artifacts are
detected (accumulating average).

Clear All. This option clears the artifact average (when All is enabled), and
resets the counter.

Hold All. This option will stop adding new artifacts to the artifact average,
and the counter for All will stop incrementing. If you deselect Hold All, the
new artifacts will be included with the previous ones in the All average.
Click Clear All if you want to restart the average artifact. (You should not
enable Hold All when no artifacts have been detected, as this will prevent
any correction).

Detrend. Detrend is a rarely needed option for reducing gradient artifact in
certain situations (online only). In these cases, the artifact varies in a linear
fashion across TR blocks, and therefore the usual average and subtract
method is not wholly effective. Detrend computes a weighted average that
results in a well corrected file. If the usual correction (try with and without
SSC first), is not effective, try using Detrend. When using Detrend, the
number of Epochs/Avg only allows even numbers.

Global. When you enable Global, the correction will be applied to all data
points in the file from that point onward, as opposed to only the artifact
interval being corrected. The Global option is useful for avoiding the sharp
voltage transitions that may occur at the edges of the artifact intervals. It
is active only with the Covariance and PCA reduction methods.

Advanced
View Delay 0.0s. This field will display the delay that is present between the
raw and corrected data, due to the time required to perform the correction.

Use Unfiltered Data. Selecting this option will use the unfiltered data even though
you have applied filters to the data. The intended use is for MagLink data files
where you typically perform several artifact reductions (gradient, BCG, blink), and
you need the unfiltered data for the gradient reduction and filtered data for the
other methods.
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Sub-Sample Correction. Sub-Sample Correction (SSC) is used for gradient
artifact reduction when the routine [subtraction] correction does not produce
reliable results due to subsample jitter about the event marks. A cubic spline is
used with a correlation correction to adjust the jitter. If there is no jitter in the
file, the SSC option will have no effect (and is time consuming), so it should be
used only when needed. It can be used with or without clock synchronization, and
with any AD rate. Use Unfiltered Data should be enabled when using SSC.

Include Others. Enabling this option will include channels designated as Other
channels in the correction when using Subtract or Covariance (not PCA or ICA).

Taper [%]. On occasion, you may see sharp transitions from the artifact
corrected areas to the uncorrected areas.

FP1-avg M"“’km

There are several ways to reduce these sharp transitions. One is to apply a taper.
Here a 45% taper has been applied.

FP1-avg erﬁww

Other ways are to use a high pass filter (left), and to extend the interval that is
being corrected to include more of the artifact (right).

FP1-avg MV’LMWMMM FP1-avg MMWNW‘MW,J\\

Offline, you can use the All and Global options.
FP1-avg wiirmm ot Moo e oh el e

Threshold Detection: The Threshold Detection options are used to align the
peaks of the artifacts (minimize smearing of the average artifact due to latency
jitter). They are active only with the Threshold method of artifact detection.

The default setting is Peak, and that is generally sufficient in most cases.

Above Below
i

First Slope
Last Slope

In that case, the "peak" is defined as the greatest voltage (positive or
negative) between the two Threshold crossings (red dashed line). The Pre
[ms] and Post [ms] intervals are measured from the zero latency point at the
peak.
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Thresh, [uv]:
N = B = s e | I e S i R R S

VEOG

Pre [ms]: Past [ms]:

200 & T o 3

Peak
{zero latency)

Above/Below. This option uses the intersection with the first Threshold as
the end of the Pre [ms] interval, and the intersection with the second
Threshold crossing as the start of the Post [ms] interval. This option is used
primarily with MagLink data files, where there may be occasional jitter from the
scanner pulses. Note that this is the only option where the width of the
complete artifact interval can vary from one instance to the next. This is a
problem only if you want to average the artifact events from the Event List -
you cannot average epochs having differing widths. (This is not an issue when
the artifacts are averaged in the process of Artifact Reduction).

& N/

Pre [ms]: Post [ms]:
=200 3 SO0 3

w

First Slope. The zero latency point is where the first crossing of the Threshold
occurs.

Last Slope. The zero latency point will be where the second crossing of the
Threshold occurs.
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PCA Projection. This option is used to select a .pca file you have created that
represents the artifact or other feature(s) that you wish to project from the data.
The function online is the same as offline; see the end of the offline
Miscellaneous section for details.

MATLAB. Online use of MATLAB is very similar to offline; see Interfacing with
MATLAB (the same FD2 prefix code is used). The only internal difference is that
MATLAB will receive short chunks of data (1 sec) instead of the whole page. If this
causes your MATLAB filters to ring, you would need to keep the filters initialized or
keep temporary data in MATLAB.

Linear Derivation. Linear derivation files (LDR) were created in Scan for a number
of purposes. CURRY 8 can create simple LDR files, and it will read and apply certain
ones from Scan. For example, if you have created LDR files to reduce artifact using
the Ocular Artifact Reduction transform, or from the Spatial Filter transform, those
LDR files will work in CURRY 8 as long as the number of channels and the channel
order are the same (otherwise you will get a message saying the matrix must be
square). The labels are ignored in the LDR file, therefore, if you try to reorder the
channels with an LDR file, the channels will change, but the labels will not. If you
change the labels in the LDR file for any reason, such as renaming an interpolated
channel, the labels will not be changed in CURRY (although the channel will be
interpolated). [These restrictions may change in subsequent versions of CURRY].

Click the % button to select an existing LDR file and the Apply field to
apply it.

For information about creating linear derivation files, please see the Creating LDR
Files section below.

Deblocking. In the Scan software there is a "Deblocking" option, used to
remove (zero out) stimulus artifact. A TTL pulse from a peripheral device is sent
via the SynAmps System Unit to Acquire, where you could specify the duration
of the post-stimulus artifact that you wanted to be corrected.

The same capability exists in CURRY 8, but in a slightly different way.
Deblocking is still controlled by a TTL signal sent from the peripheral device to
the System Unit using the Deblocking Interface cable P/N 00081300 (included
with the System Unit package). This cable connects to the Inter-System Unit
connector on the back of the System Unit. The duration of the TTL pulse from
the peripheral device should be about 1-5ms (depending on the sampling rate).
The Deblocking pulse must return to the original response bit resting state (5V)
between pulses. In other words, CURRY 8 expects negative logic (at least for
the current version), and the events will be registered when the TTL pulse goes
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to OV. (You may invert the logic for the deblocking TTLs, although this will
invert the logic for all TTLs).

The deblocking events are interpreted as "r128" events, and can be treated as
any other event type in the software. To correct the artifacts, use Artifact
Reduction, as shown below.

| Artifact Reduction

Processing Sequence:

11 [2]s [a]s]

Detection
Method: |Event—Cndes - |
Event Code: Ewvent
| Response (1) - | 123 =
Pre [ms]: Post [ms]: Refract. [ms]
0 = 10 =l |o :
Reduction
off 9@ Subtract Covar.
PCA: 1 <
ICA: 1 -
Epochsfavg: 1 = all
Clear A Hald All
Detrend Global
4‘:\ Advanced
View Delay: 1.0s
' |Use Unfiltered Data S5C

Y

¥ | Indude Others Taper[3g]: O =

In this case, where Epochs/Avg is set to 1, the 0 to 10 ms intervals after the
r128 will become flat lines. You could also increase the numbers of Epochs/Avg,
and/or try using PCA instead of Subtract, to see if the correction improves.

14.2.6 Averages

When you acquire data with events (stimulus and response events from Stim2 or other
systems), or when you replay (Simulator) an existing file with events, you may create
online averages of the events. The averages can be as simple as all events of a
specified type, or a series of types, or more complex with conditional logic applied.

If you are using StimTracker, be sure to select the Cedrus StimTracker (or the
Cedrus StimTracker MagLink) option in the Trigger Settings dialog under Amplifier
Control. The Method options will let you add triggers at the Onset, Offset, or Onset
and Offset of the StimTracker events. The Align StimTracker Events [ms] field lets
you correct the timing of audio and visual events using the StimTracker events (see
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the Amplifier Control section for more information, as well as the Events / Epochs
section).

Trigger Settings @

Mode

(71 Meuroscan Stm2

(@) Cedrus StimTracker

(7 Cedrus StimTracker MagLink

Stimulus
Binary Decimal Count
Curent: D 0 0O 0O OO n
Accept: ss
lastvalid: 0 0 0 0 0 0 0 0 [JInvert | 0
Response
Binary Decimal Count
Curent: D o DO 0O0OO b
Accept: ss
lastvalid: 0 0 0 0 0 0 0 0 [|Invert o 0

Method: |Mark Onset -
[ -"\ | Event Actions

Define Actions that are executed when certain events are received:

Start Recording: [Stimulus 1 -
[ stop Recording: Stimulus 1
[ Quick Impedance Test: Stimulus 1

[ Miscellaneous

Refractory Period [ms]: 2

4 r

Align StimTracker Events [ms]: ]

4k

[ record Event Duration

[] Auto-Create Events: Stimulus 10

Interval [ms]: | 1000

CURRY can display up to 12 online averages at a time. Up to 100 can be recorded.
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[ Averages ]

[ Auto-Create Averages
Mew Average:

ﬂ Average -~ | Count | Enahble | Process | Save | Corfig | Restart |
1 2 [ ] 1 | |
2 21 [ (] 1 |_o |

[] show Peaks In Range [ms]:

0 500
[ A ) Event Log
Event Type: <All= v]
Type Time Diff. [5]
1 00:36.248.001 1.156 -
2 00:37.428.001 1.130
2 00:38.383.599 0.956
2 00:358.723.999 1.340
2 00:41.004.002 1.230
2 00:42.071.999 1.068
1 00:43.228.001 1.156
1 00:44.512.001 1.234 -
2 00:45.452.001 0.980 T
2 00:46.464.001 0.972

Auto Scroll  Count: 30

Auto-Create Averages. When this option is enabled, online averages with the
Enable field enabled will be created and displayed for all events that are
encountered. When disabled, no new averages will be created automatically. Only
those averages listed will be displayed (all existing averages will still be updated).

Defaults. Clicking the button displays the Average Configuration dialog.
These are the default settings that will be used in subsequent screens (where they
can also be changed, as needed, for individual online averages). If you set the
default parameters as desired and then save the Study Parameters, the defaults
will be applied in future acquisitions where you apply the same configuration file.

Average Configuration
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@ Default Average Configuration

. Enable Average Applied Everts
Pre-Latency [ms]: 200 = Events: Add Clear
Average
Configuration PostLatency [ms]: 500 = Type D
Y Color: —1H
i Interleave: 1 =
Conditions ferieave
Update: 1 :
:: _____ : [T Sweeps: 1000 (=
FSP Average [[] 5ave Average: Baseline Comection
*DF a) Range [ms]: 200 Bt o =
[ 5end to Functional Data: Average
Send Epochs to MATLAE (m-File): | <None’ -

Enable Average. Enable this field if you wish to create online averages. All
parameters you set here are applied to all averages that you create from
this point. Existing averages will not change when you change the defaults.

Pre-Latency [ms] and Post-Latency [ms]. Enter the pre- and post-
latency times for the epoch interval. These create the span of the
online averages. The settings you enter here are applied to all online
averages. If you wish to use different intervals for different averages,
you can set them individually in the Config section for each event type.

Color. The Color option is not used in the Default configuration. It is
used when you are configuring each online average. This sets the color
of the box appearing in the bar at the top of the online averages. The
color helps to differentiate one average from another. Color is also used
to color the epochs in the ongoing data.

Interleave. This option is used to limit the epochs that are being used
in the online average. When set to 1, all epochs are included in the
average. When set to 2, every other epoch is included. When set to 3,
every third epoch is included, and so on. This is the same as the
Interleave option offline.

Add every single, every 2nd, every 3rd etc. epoch to the Average

Update. Update is used to determine how often the average display is
updated and saved to disk. In contrast to Interleave, all epochs are
included in the average, but the display is updated only every 3rd, 5th,
etc. epoch. This is used to reduce the load on the system when stimuli
are being sent at fast rates (more than two per second).

Update the display or process the average on every single, every 2nd, every 3rd etc. new epoch
Use this option to reduce the system load if processing is slow

Sweeps. This sets the maximum number of accepted sweeps; averaging
will stop when this number is reached.
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Save Average. Enable this option to save the online averages. The
averages will be saved in the target folder. The same path substitution
convention that is used for saving the continuous data, in the

Amplifier Control

| panel above, is used for the path here (see the
Amplifier Control section for more details). In this example, *DT is the
path to the Desktop, and \Acquisition is a folder on the Desktop.

Send to Functional Data. When enabled, the average is sent
automatically to the Functional Data display every time a new epoch is
added (depending on the Interleave setting). If you are looking, for
example, at a dipole during a certain Timerange you can watch it
stabilize as the online average builds.

Send Epochs to MATLAB (m-File). Use this option to send epochs to
MATLAB and back before adding them to the average.

<Mone = -

ExamplePlot
<Edit in MATLAB. .. >
<(Open File Location=

Applied Events
These fields are not active in the Default configuration.

Baseline Correction. When enabled, the DC offset will be removed based
on computations from the interval set below (typically the prestimulus
interval).

Range [ms]. Start and end of the baseline correction interval.

Conditions. If there are Default Conditions settings that you want to apply to
all online averages, they may be set here. Otherwise, they can be set for each
online average individually. Details of Conditions are described just below.

FSP Average. If there are Default settings that you wish to use for online Fsp
averages, they may be set here. Otherwise, they can be set for each online
average individually. Details of FSP Averages are described just below.

New Average. Generally, you will know in advance which online averages you will

want to create. Enter the event type and click the ILI button to add the
event to the list. Each line will result in an online average. You can enter single
events or groups of events (1-5, 10, 15-20, or r1-5). Stimulus events use the
numbers only; response events must have an "r" before the number, just as they
are seen in the continuous data display.

If you do not enter any type codes, and if you have Auto-Create Average
enabled, each type code that is encountered will generate an online average.

Stim2 sends stimulus type codes from 1-255, and that is the limit CURRY will
recognize when other systems are used.
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File Info and Options. This displays a list of events that will be used to create

online averages. To remove a line in the list, highlight it and click the Del button on
the keyboard. Note that if you position the mouse just to the left of "Average", you
will see a button used to expand the display.

0 Average - | Court | Enable | Send FD | Save | Corfig | Restart |

1 5 [ ] i @

[
C 2 13 [l 0 I o

43

@vemge - | Court | Enable | Senc
™= 14
2

Average. These are the averages that will be created. You can use text
strings in place of the type codes, if desired.

Auverage - | Count |
oddball G
gtandard 15

Count. The Count fields display the number of accepted epochs that have
been encountered.

Enable. When enabled, the average will be created and displayed. This option
allows you to configure online averages without displaying them, unless desired.
This can also be used to pause averaging when you know that the subject is
not paying attention during stimulation.

Send FD. When Send FD is enabled, the Average is sent automatically to the
Functional Data display every time a new epoch is added. If you are looking, for
example, at a dipole during a certain Timerange you can watch it change as the
online average builds.

Save. Selected averages will be saved in the target folder.

Config. It is possible to create conditions for including selected events by

clicking the Config button __** |. The display is applicable for each row of
events. (Double-clicking on the event row will also open the window).

( @ Average Configuration: 1
. Enable Average Applied Events
A Predatency [ms]: 200 5 Ewvents:
Con;:Trga:ion Post-Latency [ms]: 500 Type | D |
Y color: I:E Stimulus 1
Fadfare Interleave: 1 =
Update: 1 -
i ..... i |:| Sweeps: 1000 :
F3P Average [] save average: Baseline Comection
*DF\*DN Avg 1.cdt [ Range [msl: =200 {to O —
["]send to Functional Data: Average
Send Epochs to MATLAB (m-File): [<Ncne} v]
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Average Configuration. These parameter settings are used to
configure the epochs and averages.

Enable Average. This is a copy of the Enable option seen on the
previous screen.

Pre-Latency [ms] / Post-Latency [ms]. These are used to set
the epoch intervals for different online averages. They will be the
same as the Default settings you entered in the Defaults dialog, but
may be changed to override the defaults.

Color. This sets the color of the event bars that appear in the
ongoing data, as well as the bar appearing in the top of the online
averages. The color helps to differentiate one average from
another.

1 (acc.:14 rej.20), SNR:2.88, F-Set: Process

e
W ﬂ""ﬂ\ 'i'|] . \-"*w-\\‘lr\“\ﬂ —M—r—-\f\, -ﬂv-w\.ur/\_ﬂ
LW
Ij'
L2 115
7 Q807 Fa 0754
- - _ac- A a7n
ration: h \
Enable Average Applied Events
Pre-Latency [ms]: -20 3 Events: [ Add ] [ Clear ]
Post-dLatency [ms]: soof = Type | o] |
Colar: l:g Stimulus 1
Interleave: 1 :

Interleave. This option is used to limit the epochs that are being
used in the online average. When set to 1, all epochs are included in
the average. When set to 2, every other epoch is included. When
set to 3, every third epoch is included, and so on. This is the same
as the Interleave option offline.

| Add every single, every 2nd, every 3rd etc. epoch to the Average |

Update. Update is used to determine how often the average display
is updated and saved to disk. In contrast to Interleave, all epochs
are included in the average, but the display is updated only every
3rd, 5th, etc. epoch. This is used to reduce the load on the system
when stimuli are being sent at fast rates (more than two per
second).

Update the display or process the average on every single, every 2nd, every 3rd etc. new epoch
Use this option to reduce the system load if processing is slow
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Sweeps. This sets the maximum number of accepted sweeps;
averaging will stop when this number is reached.

Save Average. When enabled, the online average will be saved to
the folder you designate, using the file hame you select. The same
path substitution convention that is used elsewhere in CURRY -
saving the continuous data file, default average files, macros - is
used here (see the Amplifier Control section above for a
description). A Tooltip will provide a list of allowed substitutions. You
can also click on the Browse button and select a path and file name
in the usual Windows manner.

Send to Functional Data. When enabled, the average, or single
epochs, is sent automatically to the Functional Data display every
time a new epoch is added. If you are looking, for example, at a
dipole during a certain Timerange you can watch it change as the
online average builds. This is the same as the Send FD option on the
previous screen.

Send Epochs to MATLAB (m-File). Use this option to send epochs
to MATLAB and back before they are added to the average.

<Mone = - |

ExamplePlot
<Edit in MATLAB. .. >
<(Open File Location=

Applied Events. These are the events (types) that will be used in the
remaining configuration. You can use any or all of the event types in the
recording. Threshold and QRS come from Artifact Reduction; Template
comes from Template Matching. In other words, here you may add
additional events that you wish to include in the average.

Stimuluz -

Rezponze

Falze Responze
Threzhold
Template

QRS

Initially, you will see the event(s) corresponding to the line from which
you clicked the Config button. For example, if you entered stimulus
types 1-4, you would see:
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applied Events

Events:

Type D
Stimuluz 1
Stimuluz 2
Shimuluz 3
Stimuluz 4

You can add more events by entering them in the field and clicking

the ﬂl button. Clicking the Add button even when the event
field is empty will also generate a new line that then can be altered.
To delete events, click to the left of the Type field for the specific

event to highlight the line, and then click the Del/ button on the

keyboard. Click | Clar | to remove them all.

Baseline Correction. When enabled, the DC offset will be removed
based on computations from the interval set below (typically the
prestimulus interval). The baseline correction is performed on every
epoch, and therefore affects the outcome of Voltage Rejection
(thresholds can be affected).

Range [ms]. Start and end of the baseline correction interval.

Y Conditions. This section is used to construct a conditional
statement that determines which epochs will be added to (not excluded
from) the online average for the event code on the row where you clicked
_>>_|. While the program is focusing on the specific events you have
selected in that row, it is also monitoring all events, in a two-step process.
An example of this is shown below.

Conditions. The conditional statement may exist on a single line, or it
may be connected to additional lines using the "and/or" operators. To
remove a line in the list, highlight it and click the Del button on the
keyboard. The explanation of the conditional statement is best
conveyed using some examples (see also the Averaging section
below).

When set to Stimuli, or Responses, only stimulus or response events of
the type specified in the Event Type field will be used. If All is selected,
any event will be used.

For example, there are the following events in a sequence:

S1 r1 S1

The program is currently focusing on the second S1, and 1 is in the
Event Type field. n-Back/Fwd is set for -1 (the previous event). If
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Constrain to is set to Stimuli, only the stimulus 1 events are
recognized, and the previous event will be the prior S1 event. If
Constrain to All is selected, the r1 event will be recognized as the
previous event.

@ Average Configuration: oddball l [ﬂhj
Conditions
[ Add Condition ] | Remove All | Show Errors | Conditions Status: valid
Average
Configuration COperator | (| Check Event | n-Back/Fwd | Constrainte | Check Timerange | From[ms] | To[ms] Relation Event Type | Event Code |}
Y i 1 Al is Stimulus 1
Conditions

M L SNR. Rejection Voltage Rejection

I Channels: L4 Channels: L4

L SNR Range: | 10 Range [u¥]: 50.0 [ to| 50.0
Moise Range [ms]: +lto| 0.0
Signal Range [ms]: + to| 500

||

| | 0K | ‘ Cancel | ‘ Help

Note. In the Event Type column you will see a listing for False
Responses. This applies only when you are replaying a file with the
amplifier simulator, and you have already merged the behavioral data file
that contains Accuracy information. In that case the "Responses" mean
the correct responses, and the False Responses mean the incorrect
responses. You may then elect to include only those epochs where the
subject made a correct response. You can also do this offline; see the
Condition section under Averaging.

Example 1. You do not wish to use any conditional statements, but
you do wish to use Voltage Rejection and/or SNR Rejection. In
this case, simply ignore the conditional fields and do not click the

button. Make any other selections as desired. These

will be applied to the events for the line you selected when you

clicked > |

Example 2. Let's say you have Stimulus events with Type 1
Response events following them, and you wish to include sweeps
only when the responses fall within a certain range after the stimuli
(too early indicates impulse responding, and too late might indicate

distraction). Click the button and enter the parameters

as shown.
Operator | [ Check Event | n-Back/Fwd | Constrainto | Check Timerange | From[ms] | To[ms] Relation Event Type | Event Code | ]
1 &l 100.00 500.00 is Response 1

If there is a Response event of Type 1 within the Timerange from
100 to 500 ms after the stimulus, then add that epoch to the online
average.

The row containing the Config button that you pressed is the
Stimulus type that will be used.
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Let's say also that there could be multiple Response Types, and you
wish to include those sweeps that contain either Type 1 or Type 2
responses. That requires a second line with the Or operator in
between.

Operatar | [ Check Event | nBack/Fwd | Constrainta | Check Timerange | From[ms] | To[ms] Fielation Event Type | EventCode | ]

1 All 100.00 B00.00 iz Response 1

ar 1 All 100.00 B00.00 iz Responze 2

Example 3. Let's say that you only want to include the selected
events that ARE NOT preceded by a Type 2 Stimulus event. This
implies of course that there are more than one stimulus event Type.
Say there are Type 1 and Type 2 stimulus events. To be more
precise, we do not want to include a Type 2 event that is preceded
by another Type 2 event (as when there may be two or more
"oddball" stimuli in a row in a P300 paradigm). In the initial Event
Configuration screen we would have set up online averages for Type
1 and Type 2 (we want to see both). Click the Config button for the
Type 2 average to set up the conditional statement. This is an
example where CURRY focuses on the Type 2's and applies the
conditional statement to them, yet it also is aware of all the events
such that Type 1's are registered also. If the program acted only on
the Type 2's, then every Type 2 would be preceded by a Type 2,
and all epochs but the first one would be rejected.

The statement reads, if the previous event (whenever it occurred) is
not a Stimulus Type 2 event, then add the current event (Type 2,
from the row in which the Config button was pressed) into the
online average. In this case, we did not define a Timerange, so that
will be ignored.

Operatar | [ Check Event | nBack/Fwd | Constrainta | Check Timerange | From[ms] | To[ms] Relation Event Type | EventCode | ]
1 All O is ot Stimuluz 2

Example 4. Getting a little more complicated, let's say the selected
events are Stimulus Type 1's. You wish to include them in the online
average only if the next event is a Stimulus Type 2, or a
Stimulus Type 3, and only if there is a Response event after the
Stimulus Type 3's, which is greater than a Response Type 2.

First, click three times and enter the following

parameters:
Operatar | | Check Event | n-Back/Fwd | Constrainto | Check Timerange | From[ms] | To[ms] Relation Ewent Type | Event Code | ]
1 All O iz Stimuluz 2
o 1 All [ is Stimuluz 3
and 2 All O iz greater than  Response 2

The first line basically says: "If the next event is a stimulus type 2
event,".

The second line says: "Or, if the next event is a stimulus type 3
event,".
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The third line says: "And, if there is a response event greater than
Type 2 after the event after the current event".

For the selected event that you started with, only those epochs that
meet the conditions will be included in the online average.

Please see also the Averaging section for additional information.

SNR Rejection. SNR, or Signal-to-Noise, rejection uses the ratio of
Signal to Noise as criteria for accepting/rejecting sweeps for the online
averages. This can be used in place of, or in addition to voltage
threshold criteria. The Noise Range is typically the pre-stimulus
interval, or whatever Timerange does not contain the signal of interest.
The Signal Range is the Timerange that contains the main part of the
evoked responses.

SMR. Rejection

Channels:

SR, Range: 10 |10 (3
Moise R.ange [ms]: | -200.0 o t|:|| 0.0 =
signal R.ange [ms]: | 80.0 o t|:|| 7500 o

Channels. Select the channel(s) that you wish to include in the SNR
analyses.

The SNR Range is the range of SNR values that will be accepted. If
the SNR is too low, that means either the signal is low or the noise is
high, and in either case you may not want to include the sweep. If
the SNR is too high, that can result from an artifact in the Signal
Timerange, and you would want to exclude these. In the beginning,
it may be difficult to set the SNRs accurately. With experience, it will
be come more apparent what values you should use with your
particular recordings. Also, you can do the analyses offline, where
you can see graphically what reasonable SNR cutoffs would be, and
this will help in subsequent online recordings.

Noise Range[ms]. This is typically the interval that does not
contain the signal, such as, most commonly, the pre-stimulus
interval. This interval is used to give the noise estimate.

Signal Range[ms]. This is the interval that contains the signal of
interest, i.e., the interval with the highest voltage in the ERPs, and
not necessarily the interval that contains the entire span of the
ERPs.

Voltage rejection. Select one or more channels to be monitored. When
the detected voltage exceeds the Min or Max thresholds, that sweep
will not be added to the online average.
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Yaolkage Rejection

Channels:
Ll

Range [uv]: |-5EI.EI = t.:.lSI:I.EI z

Channels. Select one or more channels to be monitored.

Range[uV]. Enter minimum and maximum values that, when
exceeded, will result in that epoch being excluded from the average.

As a general note about sequencing, the order that operations are
applied is as follows:

Filtering —* Artifact Detection/Reduction —* Averaging (including
Conditions, SNR Rejection, and Voltage Rejection).

----- ' FSP Average. If the brain potential you are interested in has a
particularly low signal-to-noise ratio (SNR), then you will need to collect a
large number of sweeps. For example, extraction of the auditory brainstem
response (ABR) usually requires thousands of sweeps. This situation
presents two related problems: (1) the SNR can vary considerably between
recording sessions, so that the same number of sweeps may yield averages
of different quality; and (2) the SNR can vary considerably within a
recording session so that a “bad” block of sweeps can potentially degrade
the average which is building.

The first problem (between-session SNR variability) could be handled by
collecting sweeps until a prespecified SNR in the average is achieved — if
there were a way of estimating the SNR as the average is building. A
statistical approach to solving this problem was detailed by Elberling and
Don (1984) who proposed use of the Fsp (“single point F”) statistic. Please
refer to the above mentioned article for complete details. Briefly stated, the
Fsp is essentially a ratio of two variances: the estimated variance of the
signal between two time points, divided by the estimated variance of the
noise at a single point. If certain assumptions and approximations are made,
the sampling distribution of the Fsp statistic can be computed. For each
target SNR that one wishes to achieve in an average, there is a critical Fsp
value such that one can state with confidence p that the actual SNR equals
or exceeds the target value. This critical Fsp value can be used as a
stopping criterion for averaging. All averages obtained in this way — though
they be constructed from differing numbers of sweeps — will have about
the same quality of SNR.

The Fsp statistic is computed for blocks of sweeps.

Perhaps of greater significance for offline analysis is a solution to the
second problem of within-session variability of the background noise. If the
total number of collected sweeps is divided into several blocks, a single
point estimate of the background noise (i.e., variance about the mean) can
be computed for each block. By “single point” it is meant that a fixed point
in time for each sweep is chosen for this computation (or Timerange). There
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may be considerable variability in the background noise estimates for the
different blocks of sweeps. Ordinary averaging would give each block an
equal weight. Intuitively, however, one would prefer to assign a higher
weight to blocks of sweeps with lower background noise. This intuition is
fulfilled by a Bayesian weighting scheme: The total average is constructed
by weighting each block average by its reciprocal single point variance,
divided by the sum of all block reciprocal sp-variances (Elberling &
Wahlgreen, 1985).

Thus, the Fsp average is a Bayesian weighted average with computation of
the Fsp statistic for each block, and for each electrode.

P

@ Average Configuration: oddball - : —
| Enable FSP Average
Channels: c3 [
Average
Configuration Single Point Pos. [ms]: 3 -
Y Signal Range [me]: 2 Hto 12 =
. W : 200 =
Conditions Sweeps per block
V| F value: 3.100 =
| Moise: 0,020 =
F5P Average

Channels. Select the channel(s) that will be used for the Fsp
computations.

Single Point Position [ms]. The point position value determines the
location (in milliseconds) within the sample interval (Signal Range) of the
single-point estimate of the background noise. Under normal
circumstances, this value would be placed within the bounds of the
Signal Range.

Signal Range [ms]. The Signal Range encompasses the interval
containing the signal of interest. For ABRs, this is typically about 2-
12ms. It should be at least 10 ms to capture a complete cycle of an ABR
component.

Sweeps per block. The Sweeps per Block value determines the number
of sweeps that is collected for the ongoing within-block average. For
the ABR a value of 250 sweeps is typical.

F value. It is possible to terminate data acquisition when the current
Fsp value equals or exceeds a specified F value. A typical value for this
field for the ABR is 3.1.

Noise. Data acquisition can also be terminated if the background noise
is lower than a specified value. A typical value for this field is 0.02pV.
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If you have both F Value and Noise enabled, acquisition will continue
until both criteria are met.

Elberling, C. and Don, M. 1984. Quality estimation of averaged
auditory brainstem responses. Scand Audiol, 13, 187.

Elberling, C. and Wahlgreen, O. Estimation of auditory brainstem
response, ABR, by means of Bayesian inference. Scand Audiol, 14,
89.

Elberling, C. and Don, M. 1987. Detection functions for the human
auditory brainstem response. Scand Audiol, 16, 89-92.

Restart. Restarts the online average for the specific event type.
Clear |C'EL|. Clears all of the list of all of the averages.

Restart | Restart | Restarts averaging for all online averages.

Show Peaks in Range [ms]. This is an online peak detection feature. The
Maximum and Minimum voltages in the selected Timerange will be displayed with
blue and red plus signs for each channel.

Event Log
The Event Log options let you view the real-time events in a list, along with the
time they occur plus the difference in seconds between events.

Event Type. This option lets you filter the events in order to see just a single one,
if desired (such as, the MRI scanner events for timing purposes).

| Event Log
Event Type: <All= -
Type TiMe | 5 imulus 1
2 00: 20 Stimulus 2
1 00:22.056 1.268
2 00:23.024 0.9a8
1 00:24.091,999 1.068
2 00:25.275.999 1.134
2 00:26.427.999 1.152
2 00:27.768 1.340 A
1 00:29.124.001 1,356 3
2 00:30.9498 1.3249
1

00:31.572.001 1. 124

Clear | Auto Scroll Count:17

Clear the |_S&ar | putton to clear the list and the Count field. The [¥]AutoScrol
feature will automatically scroll the list when enabled. When disabled, you can
move manually through the list. The Count:17 field shows how many events have
been detected.

When you are through setting the parameters, and you wish to use them again in the

future, click the Save Study Parameters icon "ﬁ on the Toolbar. Before you open
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an empty Study for the next recording, right click on the Study and select Insert

.Acquisitiun

Parameters, or use 9 Load Parameters

you have created.

from the Workflow. Then select the .cfg file

14.2.7 Frequency Domain

These settings allow you to perform online frequency domain analyses (FFT power
spectra and wavelets).

[ Freguency Domain ]

Wiew [Continuous w7 ]

Spectral Analysis

[ spectra Ranges...
Display [Hz]: Bargraph
0 | 1

l 4‘_\ ) Time-Frequency Analysis

STRFT Mavelet: Channel;

[fo - <All= [+]
Show Wavele

Resolution

Max. Freq.

Scaling:
Interpolation Autoscale

L 4‘_\ ) Advanced
Power
Logarithmic Decades: | 3

View. When you are displaying multiple views, as selected with the Layout options
under Options:

View: Continuous [1,1] - [ Options ]
Cun 1.1 Layout
Continuous [2,1] Data: Average:
Avg 1[1,1]

Avg 2 [1,2] H H

the View field will let you know which display you are working with (which one has
the focus). The numbers in the brackets correspond to the Column and Row of the
selected display.

Spectral Analysis
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Spectra. An FFT spectral analysis is computed over the data that are displayed
(the Timerange is ignored), plus enough extra samples at the beginning and end of
the file in order to achieve a number of samples that is a power of 2. Change the
number of seconds that are displayed to focus in or spread out the section that is
displayed. Once the power spectrum is computed, you can select the Frequency
Range of interest. The Position Plot option was selected below.

VEQIG,, -3.91

FF1 -b.h8 FFP2 -5.06

F7 f Fa | -0.147
F3 313 [FZ e F4 243

22
MMGHF 481
FCh -2.2h) FCh 0.388

=5 11.9
T3 0533 1= e 20 T4 | -0503
i
]
J CPE| 250

[l

CPB|  0.364

Th 247

me-ﬁ-m =T 0 @

o1 547 \‘OE 511 \‘02 528

Ranges. This option allows you to redefine the Frequency ranges and colors (you
cannot create overlapping bands).
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Frequency Ranges =
! Min. Freq. [Hz]: Max. Freq. [Hz]:  Color:
Delta: m B 20 [ [ 1=
Theta: 30 3 s0 (5 [
Alpha: 8.0 | 120 |4
Beta: 120 |2 00 [ |
Gamma: 300 |5 00 |5 - |
Mains: 50.0 |5 sL0 [+ (D] :
Band1: 0.0 |5 0.0 |5 [ 1=
Band2: 0.0 |5 0.0 |5 . [~ :
| Band 3: 00 2 0.0 & [ I=n
Band 4: 00 = 0.0 [ 1=mi
| Band5: 0.0 |5 0.0 [ [ 1= :
| Band 6: 00 3 0.0 |4 - |
Band7: 0.0 |2 0.0 [ I |
Bandg: 0.0 |2 0.0 [ :
Band 3: 00 £ 0.0 2 -] |
Band 10: 0.0 |5 0.0 |5 |

Display [Hz]. Select the frequency range you wish to display.

Bargraph. This allows you to view the FFT data in bar graph display (left). When
disabled, data are displayed in a line graph (right).

c2 | e
CPS | e
CA |
CP6 | s
P3| e
CP1 | s
P4 | A A
CP2 | e
01 | e
POT | e

02 I

PO2Z2 | e
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Time-Frequency Analysis
STFFT/Wavelets. Short Time FFT (STFFT) and Wavelets can be computed online.
For a more complete discussion, see the offline Frequency Domain section.

[Mexican Hat - ]
Off

Marlet
Mexican Hat
Paul

Haar
Daubechies4

Channel. Select a single, combination, or all channels to include.

Resolution. Selects the temporal/frequency resolution. There is always a
tradeoff between frequency and time. Dragging the cursor to the left gives
better frequency resolution, with wider time intervals. Dragging to the right
gives better time resolution, with broader frequency intervals.

Max. Frequency. Moving the control will increase or decrease the maximum
frequency that is displayed (the maximum frequency is displayed in the upper
left corner). The absolute maximum is determined by the sampling theorem
(sampling frequency/2).

Scaling. This controls the sensitivity of the color scale.

Linear Interpolation. With Linear Interpolation removed, the results for
individual blocks may be seen.

Autoscale. Autoscale will scale the display to whatever data are seen. In some
cases, that may include large artifacts, which will cause the scaling to be
inappropriate. In that case, uncheck Autoscale and a fixed scaling will be used.

If you want to see the STFFT or wavelets with online averaged data, select the
&) Functional Data

average display (give it the focus) and click the display. Then
STRFT fWavelet:
select the |5TFFr '| or Wavelet option.
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ms

N e

Settings
Power. Enable this option to see microvolts squared (power). The Power option
increases voltage greater than 1.0 and decreases voltages less than 1.0.

ca = e S | | ——— e o 5.8
CP6 T 35
P3 S i T o R ﬂ—l I—.—n—»—uﬁ_l_L - e 9.5
cP1 Y o P r‘__:g=_{:—l_ [ e 3.7
P4 I N i [ e T e — 10.4
cp2 e . O] 6.1
o1 L] 16.8
PO N W N = B [ N i =8 B I P 31.2
o2 M-_ﬁ_\__ i B M T.7
po2 | — SN o W N —l__.——lﬁ!_l—rH_'_l—‘__ﬂ—l_l_n—Hﬁ_._.__ 15.9
MGFP V_‘—l——l—._.—l_|—|_l_| 5.48
7.385 0,521 11.84

Logarithmic. Enabling this option will display the Spectra data with a logarithmic
scale. The adjacent field is the humber of Decades. The greater the decade value,
the better the lower power frequencies will be visualized.
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14.2.8 Montages

Montages may be applied online as well as offline. Montages affect the display only.
For example, if you select a bipolar montage and then perform Artifact Reduction, the
data that are used are the channels before you selected the montage. If you select a
montage and then average the sweeps, you will see the selected montage, but when
you remove it, the original channels will be there. Mapping uses the original data, not
the montage data.

For details about creating montages, please see the offline Montages section below.

[ Montages |
View | Continuous -
Montage: | <None> v
Placement: | <Current EEG Placemer |

Montages may be applied to Continuous or Average data displays. If you have more
than one continuous or average file displayed, you will see options for selecting each
one.

Continuous b

Continuous
Avg 1[1,1]
Avg 2 [1,2]

Select a montage from the drop-down list. Files above the Read Only line are user
created; files in the Read Only section are supplied montages. Montages that do not
contain any channels of the current device group are sorted out and placed in the
Invalid For This Group section (so you can see directly which files can be meaningfully
applied to a group). Click <Edit...> to access the Montage Editor to create or edit
montages (see Configure montages above). Click <Reorder> to access the
Montage Editor in a form prepared for creating a montage to reorder the channels.




Montage:

Flacement:

[f:Nmm} -
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occipital area

Occpital

Reorder VEP DC-200
Sample Bipolar Montage
Sample Channel Order
test

Tutorial

viscpt bipaolar
Read Cnly
Circular Referential Cz

Circular Referential

Longitudinal Bipalar FT

Longitudinal Bipolar LR

Longitudinal Bipolar 5P

Longitudinal Bipolar

Longitudinal Referential 2
Longitudinal Referential

MEG 4D Longitudinal Referential
MEG 40 Longitudinal Reardered
MEG Elekta Longitudinal Referential
MEG Elekta Longitudinal Reordered
MEG Elekta Regional Referential
Quik-Cap 64 Reordered

Reorder Quik-Cap 64

SynAmpsRT - Krios 64ch (wetnet)
SynAmpsRT - Krios Quik-Cap 128

Transverse Bipolar
Transverse Referential

m

-

Placement. Placements refer to the positions of the displays in Position Plots.

Create a new one or use one of the supplied placements.

14.2.9 Options

Placement: ‘ <Current EEG Placemer I

<Mew,,.>
<Edit... >
Sample Placement
Read Cnly

10-10

10-20

MNuAmps 40

Quik-Cap 128 MagLink
Quik-Cap 128
Quik-Cap 32
Quik-Cap 64 MagLink
Quik-Cap 64

These fields contain display options.
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[ Options ]
Layout

Data: Averages:

i [ [fxt [
View [Cunﬁnuuus - ]
Max. Displ. Channels: 33 =
Pagesize [s]: 10,00 =
Scaling [pVmm]: 50 =
[ Position Plot [7] spectra

[] synchronize Views

(#) Advanced

[ Hidden Channels Desel, Channels

[C|Plus Is Up MGFP

[ Fis [mm [ sec]: 30 =
Show Scale:
Sparse Montage: 1 =
split Views: 1 =
Scrollbar

[ Show Events

[ show Scrollbar in Average-Views

Layout
Data. Select the number and positions of the views you want to use with
continuous data. The selection below will result in two views of the incoming data,
one above the other.

1x1

Average. Select the number and positions of the views you want to use with
average data. The selection below will result in four views of online averages, in a
2x2 grid.
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Auto. When selected, the layout will be set automatically to show all existing
averages that are defined in the event table under Averages.

View. When you are displaying multiple views, as selected with the Layout options
under Options:

View: Continuous [1,1] - | Cptons |
Layaout
Continuous [2,1] Data: Average:
Avg 1[1,1]

Avg 2[1,] 2x1 [¢] [1x2 [¥] [ Aut

the View field will let you know which display you are working with (which one has
the focus). The numbers in the brackets correspond to the Column and Row of the
selected display.

Max. Displ. Channels. Decrease the number to see fewer channels in the display.
A scrollbar will appear on the right allowing you to scroll down to the other
channels. You can also position the cursor in the data display and use Shift+mouse
wheel to change the number of channel displayed.

Pagesize [s]. This sets the number of seconds that are displayed on the screen.

Scaling [uv/mm]. Display scale. The number of microvolts per millimeter is set (or
displayed).

Position Plot. The display having the focus will be changed to the Position Plot,
where each channel is displayed in its own window.

Spectra. This option enables the display of the FFT power spectra. See the
Frequency Domain

section for more information.

Synchronize Views. When viewing multiple displays, such as, several online
averages, the cursor movements and other selections that affect one view will be
applied to all other views, when this option is enabled. The selected filter sets for
continuous views are not affected by the synch option. Disable it to affect each
view independently.
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The figure below shows Synched views where Artifact Reduction for blinks is in
progress. There will be a delay between the cursor in the Raw view (top) versus
the Process view (bottom), as there is a necessary delay for artifact reduction to
be performed. Note that while the cursor positions differ, the data being displayed
are aligned in time.

F-Set Raw 12 12 12 1Thrl 12 IThil N 12 12 IThr1 12 A~
T T LT W PN
C3 e e e S e e i T S B B
) T I e e TN RIE
01 P PP TP PP S S T - 0.59
F7 WW*WM«* B.04
T3 e e 4200
Th Rt aetty P S g R =L L R ek " 1.34
FZ e e A P
I B R R e o D )
TF? -~ 428
FFZ b 739
FT7 — 327
FF2 WWMM 780
< ™
F-Set Process Iz Iz 12 TThr Iz TThl N Iz i} Iz A~
FF1 e o o i et e et i s e e e 1.2
F3 e s i e e e 2h
C3 e b I St e S S |
(P e e 4 )
o1 e e e i e B T it NI
F7 e L B 09
T3 P AT i s AT e A 1]
s B T T i I = e I et B
R T T o' B 0z
CF3  rormr—pmren, el e ardne e S | )
FC3 —s o i 0B
TF? e A
FFZ i i 45
FT7 T N
L e e s e T it I 5.2
< ™
Advanced

Hidden Channels. If you have used the Hide Channels option above to remove
selected channels from the data display, you can enable the Hidden option to see
the labels of those channels. Then you may unhide them as desired.
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F3 B L N B
F4 B T T T W R

Deselected Channels. Set channels as deselected channels. Deselected channels
are excluded from subsequent analyses.

Plus is Up. Polarity toggle. Enable to display traces with positive voltages going
up.

MGFP. When enabled, the Mean Global Field Power will be displayed in red below
the data (a composite value reflecting the variability across channels).

Fix [mm / sec]. This shows the number of millimeters that are displayed per
second on the screen display. Enable it if you want the mm/sec setting to stay
fixed.

Show Scale. This option lets you position the Scale Tool in different corners of the
display, or off.

i -3.3
A W Pl P g 0.4
AR AP AN Ao -51
A i b U e e -3l
e e—— 25.'5
100 pv

""""""_"‘—'—-—"-—---._.-\.E.,-._. 18

21:00 F

If you have multiple Device Groups (as with MEG data), the Scale Tool color will
match the group color.
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Elekta tsss Ongoing

5000 fT ’VZDDD fT [ZUOU fT

200 pv

2.979

Sparse Montage. Sparse Montage is used in conjunction with Max. Displayed
Channels. If you have, for example, 64 channels, and you want to view a subset
of 16, set Sparse to 4 (64 / 16 = 4). Every 4th channel will be displayed.

Split Views. Split views display the same data channels in side-by-side displays. In
the figure below, 20 channels were displayed in the initial window. Setting Split
View to 2 displays the channels side-by-side.
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Scrollbar

Show events. Toggles the display of the event lines below the data display (not
the events themselves).

Show Scrollbar in Average-Views. This option allows you to zoom into sections
of the average data display. Once enabled, press the Ctr/ key while positioning the
mouse over the scrollbar. Small arrows will appear on each end. Drag an end to
reduce the section of the data that are displayed.

< 100ms  200fJ e [ oms €00 >

14.2.10 Annotations

These fields are used to add text comments to the continuous data file during
acquisition.

| Annotations

Insert annotations by dicking the buttons or
typing the corresponding number.,

1 | spket
2 | spkez
3 | Spkes
4 | seimre
5 | Electrode pop
6 | Movement
7 | Eyesopen
& | Eyesdosed
8 | start
0= | Stop

* Label can be changed on-the-fly,

The entries shown above are from the Global Parameters. You can change the text
and save the changes as Global Parameters, Study Parameters, or Last Used
Parameters.

To add the text to a continuous file during acquisition, either click the desired button
or the corresponding key from the keyboard. If the buttons are not active, click in the
Data Display to activate them.

The "0" option is a special case. Here you can enter any text you want, "on the fly",
and it will be displayed in the recording. When the data display has the focus, click the

9= | putton or the 0 key. Type in the desired text and click OK. The text event
will be added at the point you clicked the |L| button or pressed the 0 key.
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Annotation @

Enter text "on the fly". QK

Right click on an annotation you have entered in the file to see additional options. You
can Edit the annotation, Delete it, or Delete all annotations.

Delete all annotations

Spike 1
) Edit... =
i Delete L

&

If you Pause the data display, you may grab-and-drag an annotation to a different
location.

Offline, the annotations appear in the continuous data file. In the Event List, they
appear as m1 through mO event types, and are treated as any other events.

Events / Epochs

Gl © Functional Data x [0 HZMVENS A C}Image Data ® 20 View
>l Acquisition @ spike 2
[ Events / Epochs ] Fpl £ m'-
Ewvent Average (1 Group Active):
[+ [2[alals sz s]s [l i
Type: | <Manual= - Condition F3
Group Label:  man F4
Count:  2/2 Color: ;/WWMW\AWVW
Type Time[s] Diff.[s] Annotation c4 WWWW
‘ mil 15.8
ma2 19.8  3.0352 s P3 W\rw\fw

14.2.11 Colors

These fields are used to set the colors of the various components in the acquisition
display.
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Colors ]

BEG 1=
BEG 2
BEG 3:
BEG
BEG 5:
BEG 62
EEG 7t
EEG 8:
BEG &:
EEG 10:
Others:

MGFP:

[ Advanced Colors

Background: || | EI
Cursors;
vertical Lines: ( | [«
STFFT-Spectra:
Deselected Channels: || | [«
Events: I | EI
[ Reset ]
Linewidth:
Cursor Linewidth:
The [ Colors ] panel allows you to select the color of the elements

indicated, including up to 10 EEG Groups, the events in the file, deselected channels
and epochs, the Mean Global Field Power waveform (MGFP), the cursors, vertical lines,
and the background of the display. "Others" determines the color for the "other"
channels. The Covariances (seen in Noise Estimation) and the colors seen in the
STFFT-Spectra displays are not used here (they are set in the Colors panel for

Functional Data). Click the button to return the colors to their default
settings. The Linewidth and Cursor-Linewidth options are used to vary the width of
the waveforms and vertical cursors (1, 2, or 3 pixels). If you select Auto, CURRY will
adapt the line width to the number of channels that are displayed - the fewer the
channels, the bolder the lines.

When you click on one of the drop-down arrows, you will see a palette of colors from
which to choose. Note that some are solid colors (top four rows), while others will
apply a color spectrum. The new color will be applied when you select it. Not all colors
are available with each object. See also Edit —+ Options —* Colors for creating
customized colors.
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14.2.12 Video

Using Digital Video

Assuming you have a "V" license, you may record a digital video of the subject or
patient, and replay it synchronized with the data file (see also the Video tutorial in
the CURRY 8 Installation and Tutorials manual). The "V" license is not needed to replay
previously recorded video files.

Clicking the Show video window icon will let you record a digital video movie
along with your data file, or replay the video offline.

The Show Video icon is found at the top of the Acquisition panel.

Acquisition

LAV N

[ Amplifier Control ] |

Typically, these are used in clinical recordings to correlate patient behavior with
seizure activity in the EEG, but it can also be helpful in research recordings for
monitoring various types of artifact. If you have more than one continuous data file
with video in the same folder, the video files will be concatenated along with the data
files.

To use this feature, you should first install your camera and verify that it is functional

with its own software. Then start CURRY and go to the acquisition module |_—| Click
the Show video window icon

You may see the following message appear. Click Install, and follow the installation
instructions. You will need to restart CURRY.
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The recommended x264vfw video encoder is not installed.

Do you want to 'Install’ the encoder now (recommended, you will have to restart Curry after installing the
encoder],
or 'Continue’ working with the existing encoders?

When you click the Video icon again, you will see the following screen appear. The list
may have a single option or several options, depending on what has been installed on
your computer. Select the one that corresponds to the camera that you are using.

= elect Yideo Device A [

Select a video device: [L.ISB Video Device v]

After clicking OK, you will see the Properties dialog for your camera. This will vary
from camera to camera. Make any selections as desired. (To access the Properties
dialog again, either reselect the video device from the Video option in the Video
window (with the camera view), or else select Options — Video Filter).

Video Proc Amp | Camera Control

Auto
Brightness - It 144
Contrast —} 27
Hue

Saturation

Sharpness

Garmma
White Balance

Backlight Comp
Gain

ColorEnable PowerLine Fregquency
{Anti Flicker)

Default

| ok || Ccancel

After clicking OK, you should see the Video dialog appear with the view from the
camera.
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I| Video Audie Video Codec  Audio Codec  Options

\EHE Link to EEG Recording

What you see under Video, Audio, Video Codec, and Audio Codec will depend on
your camera and the files that were installed with it, as well as other hardware you
have installed. (Codecs are programs that encode a data stream or signal for
transmission, storage or encryption, or decode it for playback or editing). The
x264vfw video codec will be installed automatically, as we have found this to be the
best codec regardless of the speed of your computer.

CURRY will automatically select x264vfw - H.264 for the Video Codec, and MPEG
Layer-3 (MP3) for the Audio Codec.
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Audio Codec  Options Options
<Uncompressed= <Uncompressed>
WhVideof Encoder DMO WM Speech Encoder DMO
WhiVideoS Encoder DMO WhAudio Encoder DMO
M55creen 9 encoder DMO ATIMPEG Audic Encoder
DY Video Encoder IMA ADPCM
MIPEG Cormpressor PCM
Cinepak Codec by Radius Microsoft ADPCM
Intel IYUY codec G35M 5,10
Intel VUV codec CCITT A-Law
Microsoft RLE CCITT u-Law
Microsoft Video 1 ¥ MPEG Layer-3

v | u26dviw - H.264/MPEG-4 AVC codec

If you want to modify the parameters for this codec, go to Start —* All Programs —*
x264vfw and run the Configure x264vfw program.

*264vFwr
B Configure x264viw
3 Uninstall x264vfw al

Enable Zero Latency to ensure that audio and video will be in synch. You may wish to
vary the Ratefactor (from High quality to Low quality). Low quality leads to better
performance on slow computers. When your video preview window shows a large lag
during recording, or the system becomes unresponsive, you should reduce the quality.
Verify that X264 has been selected under Output, and that the Log level is set to
None. It is recommended that you not change the other settings unless you are sure
of the effect they will have.
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oot T s
— Basic Encoder
Preset: Tuning: Profile: Level:
IMedium ;I INnne LI IPu.rln LI I.Auto j
Fast Decode r
IZero Latency v I libec264 core 120 r2120bm Oc7dab%
— Rate contral Sample Aspect Ratio

| Single pas -retefactorbased (CRF) -] SAR width [
Ratefactor [0 SAR height [
J — Debug
1.0 {High quality) {Low quality) 51.0 Log level |None vl
I Create statsfile PSHR ~
Stats file: 551 ~
I."-x254.stats _I Digable all CPU optimizations [~
—Output Decoder & AV Muxer

Output mode: WVEW FourCC: % e

[vew  =[|[xess ]| vituaiDub Hack llb a'v
COutput file:

Disable decoder r

— Bxtra command line for advanced users)

s

2|

-

Load Defaults | Build

If instead of the x264vfw codec you select the Indeo compression filter, click on it

date: Dec 19 2011 03:22:21

ok 1]

Cancel

in the Video Codec list, and select the Sequence Properties tab. Make sure
Quick Compress is enabled (otherwise the encoding might consume too much

performance).
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Properties E|
Abogt | Sequence Properties
Encoder Controlz Accesz Key
Gluick Compress
[ ] Scalability
[ Reszet ] [ Load Default ]
[ (] l [ Cancel ] [ Apply

If you record Audio, you will hear the audio track when you replay the file.

Options. The Options dialog contains one option that is especially important:
Video Settings. Clicking it displays the Properties dialog, and what you see will
vary from camera to camera. Depending on the camera you have, you may find
that many if not all options will function. On the other hand, we have seen that
with some less expensive cameras, you may not be able to record the video if you
use higher Output Sizes unless you switch to a different Color Space/Compression
option. Changing that can reduce the Frame Rate, which will result in a jerky
recording. We suggest that you try different settings to find the ones that work
best with your camera. In testing, be sure to test wile recording, as simply viewing
may be fine, but then the display freezes when you start to record. It is not
possible to save all possible settings for all possible cameras. In some cases, it will
be necessary to reselect the options you want to use each time you restart
acquisition.
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Properties ﬁ
Stream Format

Video Format Compression

Video Standard: Mone

Frame Rate: 30.000 5 1 Frame Interval: =
1 Flip Horizontal: Snap Shot P Frame Interval: -
Color Space [ Compression: ks
| MIPG -
Cutput Size: Quality:
320 x 240 -
| oK || cancel || Apoly

L

The other options are as shown. Most are self-explanatory. The Video Filter
shows the Properties screen, which will vary across cameras. Similarly, the Audio
Filter option will display the Properties if an audio device has been detected.

Reload Video is used on those rare occasions when the video replay window
becomes black, or shows any other kind of strange behavior (such as a flickering
loop of the same two images / video frame does not update).

Stay On Top forces the video window to stay on top of all other windows. By
default, the dialog is set so that it stays on top, but that property does not always
"stick" and so the window can become hidden behind CURRY. If this happens,
select Stay On Top.

Video Studyl et

Options

Set Delay...

Reset View
Foom 100%

Reload Video
Stay On Top

>4 M 1 View L 1]
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At the bottom of the display, if you enable the Link to EEG Recording option, the
video will be begin recording when you begin recording the EEG data (and stop
when you stop recording the EEG).

[/]Link to EEG Recording BE
e aoele

If the option is disabled, you will see the Record @ and Stop @ buttons,
allowing you to start and stop the recording manually.

The Pan Tilt Zoom options include the standard remote directional controls for
your network camera. As of this writing, these options may only work with Vivotek
network cameras. The IP address, User name, and Password are the same as you
entered in the [Vivotek] Video Capture Filter. They need only to be entered again
here.

PTZ Cenfiguraticn

Camera; Vivotek
i 1P
User:

Password:

You can use the mouse wheel to zoom in and out, and you can click and drag to
adjust the visible section. Right click in the display and select Reset View to
restore the original display. Click Zoom 100% after zooming in and/or enlarging
the display to restore the original view.

You can configure up to three Views with the single camera. Zoom in on one, drag

the view to a different perspective on another, and so on. The Mute button
lets you turn on and off the audio.

When you start recording the EEG, the video will start recording also. When you
make a recording, you will see, in addition to the data, event, and parameter files,
the video synchronization, index, and .avi files that are created. You may see more
than one .avi file.
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D Acquisition 20.cdt
Q Acquisition 20.cdt.00007.avi
| Acquisition 20.cdt.cvi
B Acquisition 20.cdt.cvs
| Acquisition 20.cdt.dpa

Please note that the file extensions for CURRY 8 have changed from CURRY 7. The
previous ".syn" files are now called ".cvs" (Curry Video Synch). The previous
"...Videoindex.xml" files are now called ".cvi" (Curry Video Index). (CURRY 8 still can
read videos created with the old naming scheme from CURRY 7)

The number of .avi files depends on several points. The video files cannot be much
larger than 200MB (for crash safety). Video files are split when you pause and
resume a recording. Video files are split when the software detects a
synchronization error in the "video rendering and encoding pipeline". The .cvs file
contains the synchronization information; the .cvi file contains the times of all
video files that belong to a recording. If you move the files to a different folder, be
sure to move all of them.

When you replay the EEG file in the offline part of CURRY, you may click the Show
video window icon Sl again to see the Video window. Click the Play Video

button > to start the synchronized replay of the video with the data file. Click
the Pause Video button I to pause the replay. Use the Previous and Next

Frame buttons il to step through the replay. You may also drag the slider at
the bottom of the data display, and the video will track with it.

There is typically a delay between what is seen in the data, and what is seen in
the video. This will vary from camera to camera. The best way to determine the
correction factor is by filming the amplifier and connecting the cables to an input.
Then look for the movement in the video and look at the artifact in the EEG data.
It is also possible to connect a photic cell to an EEG channel and film a light source
flashing at the photic cell.

If there is a difference, right click in the video display and select Set Delay.

Video Player Options @

Adjust the Video Delay when the video is
not in synch with the EEG data.

Video Delay [ms]: 500 =
| Use Additional Expected Delay
IUse Additional First Reference Delay

—_—
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Once you determine the delay, enter that value (in ms). It should remain constant.
If, however, you make changes in the camera Properties (described above), or
switch cameras, the delay may need to be determined again.

The "Reference Delay" is the delay between the moment the camera started to
record video and the moment the first video block was received from the
software. This delay also includes the time the codec needs to process the
video stream. The Use Additional First Reference Delay checkbox is active
by default. This is a static delay, just like the delay time you can set yourself.

The "Expected Delay" is not activated by default. It is a dynamic delay. It uses
information from the .syn file about time differences between the actual time
code that is received and the time code that is expected to be received. The
Use Additional Expected Delay checkbox should be turned on when the
synchronization during replay gets lost over time, or when the delay changes
over time. The video can also get out of sync over time when the performance
of the computer is to low to encode the video. You would then need to lower
the resolution or the quality of the video compression.

The Reset View option (or double-clicking) seen in the context menu will return
the video display to the default setting (after, for example, using the mouse wheel
to zoomin or out, or dragging the display within the window).

Depending on the driver being used, some settings are stored in the registry.
CURRY 8 saves the last used video settings (including the resolution and device
codec) in the SessionDefaults.cfg file.

Technical Notes

1. Uninstall the x264vfw codec by running the Uninstall program from the Start
menu.

¥264vFw
L Configure x264vfw
(= Uninstall :264vfw -

2. If you need to start the video installation process over from the beginning, go to

Edit — Options —* Acquisition and click the | ResetVideoSettings | pton,
3. The program that actually installs the x264vfw codec is

W97 264 _35_21200m_31356.642  3n4 may be found in the ...\Program
Files\Neuroscan\CURRY 8\Video\Codecs folder.

14.2.13 Context Menu Options

Additional options are available when you click the right mouse button in the
continuous data or average data displays.
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¢ Butterfly Plot Select Average
Position Plot W Butterfly Plot

Owerlay Raw Data Position Plot

Reset Layout Reset Layout

Optimize Position Plot Layout Optimize Position Plot Layout

Enlarge Window Size And Optimize Layout Enlarge Window Size And Optimize Layout
%) Send page to Functional Data %9 Send Average to Functional Data

Select Average. This allows you to select the average that you want to display,
and to overlay one online average file with another. The Active Average field
shows the average that is currently being displayed. To change it, select a
different one from the drop-down list. The option may also be accessed from the

Toolbar icon G in the average data display.

To compare averages, select the type from the Average list. You may Overlay the
waveforms and/or show the Difference between them.

Select Average @

Active Average:

1 S

Cverlay Average:

Awerage - | COveday | Difference |

2 [ [

Clear ] [ Ok

Butterfly Plot. A Butterfly Plot superimposes all of the channels.

Position Plot View. EEG channels are displayed in individual windows in their
approximate positions on the head. Deselect to show continuous view.

Overlay Raw Data. Enable the option with continuous data to see the raw as well
as the corrected/filtered EEG.
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Reset Layout. Returns the Position Plot layout to the original positions (removes
Rotation, Mirroring, moving, and resizing).

Optimize Position Plot Layout. If the Position Plot appears with overlapping
channels (as may happen when positions in 3DD files are used), click this option to
separate them.

Enlarge Window Size and Optimize Layout. Designed primarily for use during
impedance testing, this option will enlarge the windows, making it easier to read
the information, and yet avoid overlapping with other windows. It may be used at
other times when you wish to enlarge all of the electrode windows.

Send Page to Functional Data. Select this option to transfer the current display
page to the Functional Data (where you may perform additional analyses, such as
source reconstruction).

Send Average to Functional Data. Select this option to transfer the current
online average to the Functional Data (where you may perform additional analyses,
such as source reconstruction). If you have selected Send to Functional Data:
Average in the Averages panel, you will see the Functional Data (and also the
source reconstruction) update with each new accepted sweep.

Clicking the right mouse button on an electrode label displays the following list of
options.
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Interpolate Channel
Deselect Channel

Select All Channels

Hide Channel
Show this Channel only
Show Highlighted Channels only

Show all Channels

*  (lobal Scale
Autoscale

Individual 5cale

Overlay Channels

Color

Interpolate Channel. This option is to reconstitute a bad channel based on the
average of the N channels neighboring it (it should be used only as a last resort
when you absolutely have to have data for that channel). Selecting the option
displays the following dialog (with the selected channel showing in the Title Bar).

FCZ Interpolation @

@ Off
4 Meighbors
& Meighbors
3 Meighbors
Individual Channels: | <off= | ¢

Distance weighted

—

Deselect Channel. Changes the channel color (as set in Colors). The data are
recorded but excluded from online analyses.

Select All Channels. All deselected channels will become selected channels.
Hide Channel. The label remains and the channel disappears (but is still recorded).

Show this Channel only. Only the selected channel is displayed, and highlighted.
Data that are being recorded are unaffected.

Show Highlighted Channels Only. Use Ctr/4click to highlight selected channels,
then select this option to display only those channels. Use Show All Channels to
undo.
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Show All Channels. Displays all hidden channels.

Global Scale. Scales all channels except Other channels (e.g., when rotating the
mouse wheel).

Autoscale. Autoscales the display of the selected channel. Data that are being
recorded are unaffected.

Individual Scale. Lets you scale the channel individually.

FZ Individual Scale =

-

Scaling [uV /fmm]: | 50 =

Overlay Channels. The Channel Selector display will appear where you may select
one or more channels to be overlain on the selected one.

Owerlay Channel - - @

~
FP1_FPZ_FP2

e
/ F3 7 F4 \

() FT7 FC3 FC7 FC4 FT8

TP7 Channel Overlay @

<Maone> VEOG

Ok ] I Cancel

Color. Change the color of the selected channel from the color options.
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15

F& Colar Chooser @

Linewidth: 1 2 3
Channel Colar; I:E Reset

Digitizer

CURRY 8 supports the Polhemus FasTrak, FasTrak 3 and Patriot devices, as well as the
NDI Polaris device for digitizing electrode and fiducial positions. The FasTrak models are
recommended over the Patriot model, because the Patriot, with its single receiver (plus
stylus) is more prone to error if the subject is less than very compliant (more head
movements and possible movement of the cap or receiver cable). You will need a "D"
license to access this part of CURRY.

For directions on the use of the digitizer to record sensor and landmark positions,
please see the Digitization of Sensor and Landmark Positions tutorial in addition to
the information presented below.

Hardware installation directions for the FasTrak and Polaris systems are shown just
below.

The digitizer panel parameters and operation are presented just after that.

15.1 Hardware Installation - FasTrak/Patriot

Hardware Installation - FasTrak/Patriot

Described below are the specific interface concerns related to CURRY 8. The user is
referred to the accompanying Polhemus manual for all other hardware concerns.
Familiarization with this manual and the operation of the device is required before
proceeding with the steps listed below.

The installation of the Patriot is the same as is described for the FasTrak below, with
the exception that there is only a single reference coil with the Patriot.

CAUTION - All Polhemus devices are sensitive to electrostatic discharge (ESD).
Be sure to take precautions when following the instructions listed below. Power
should not be applied to the device until so instructed.

1. Attach the communication cable. There are two types of communication cables:
a USB cable and an RS-232 (serial port) cable. The USB connection is faster and is
recommended over the serial port connection. The serial option is included should
there be unexpected problems with the USB connection.

Connect the USB cable to the computer and to the digitizer.
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2. Attach the transmitter. The transmitter is a plastic cube, roughly 2" on all sides,
with a long cable and connector attached. With the power off, plug in and firmly screw
the transmitter cable into the connector labeled Transmitter. The transmitter should
be attached to the head of an aluminum tripod, supplied with the system.

3. Attach the stylus. The digitizing stylus is a pen-like device with a long cable and
connector attached. Plug in and firmly screw the stylus cable into the connector
labeled Receiver ONE. The stylus must at all times occupy the first receiver position.
Other positions will result in erroneous data.

4. Attach the power cable. An external transformer is provided with the FasTrak.
Make sure the power switch on the back panel is set to the Off position. For both
devices remove the power cable from the transformer and plug the circular DIN type
connector into the connector labeled POWER on the back of the device. Now plug the
power cable into the back of the transformer and the other end into the wall socket.

CAUTION - Never plug the DIN connector into the device with power applied to
the transformer. Damage to the device may occur!

5. Attach the 3 additional receivers. Attach the three additional receivers. These
receivers are used to form a reference plane on the head or object to be digitized. If
the device was purchased directly from Compumedics Neuroscan, the cables typically
will be tied together to form a harness. Plug these connectors in TWO, THREE, and
FOUR. The switches on the front of the unit should all be On.

You can use either one or three receivers - if you use two, the second one is ignored.
If you use no receivers, you will need to immobilize the head, using, for example, a bite
bar.

6. Check the serial communication switches on the digitizer. The digitizer should
be set for the 115200 Baud rate (factory settings), 8 bits, 1 stop bit, no parity. The
appropriate switch settings can be found in the user manual of the device. If you
purchased the digitizer from Compumedics Neuroscan, the switches have likely been
preset; however, it is a good idea to check them to make sure.

Looking at the back of the digitizer unit, find the bank of 8 dip switches. The
default settings are 11101001, where 1 is up (on), and these are the correct
settings for use with CURRY 8.
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The first 3 set the Baud Rate. For 115200, they should all be on. The complete list
of settings is as follows.

Baud Rate 1
1200 ]
2400 1
4200 ]
Q500 1
]
1
]
1

19200
38400
57600

2
o
o
1
1
0
0
1
115200 1

2
o
o
o
0
1
1
1
1

{(factory setting)

For reference, the 8 switches are as shown.

Switch Position Function

Baud rate select

Baud rate select

Baud rate select

Mot used

Character width: “0" = 7 hits, “1" = 2 hits
Parity select

Parity select

I/0 Select -- UP for RS-232

[ S I T Y Y T T Y

If you have been using 3DSpaceDx from the Scan software, you probably were
using a Baud Rate of 57600 (where the first 3 switches are 011). We recommend
changing it to 115200 for CURRY 8. You will also nheed to make a change to the
Baud Rate (Bits per second) in the Device Manager, as described below.

— Note
The Baud Rate is set in two places, and both must be set the same: the switches
on the back of the digitizer, and the COM port settings in the Device Manager. If

you change the Baud Rate in one place, you must also change it in the other one
as well.
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Check the serial communication parameters on the host computer. It may be
necessary to configure the serial port to handle the 115200 Baud Rate. To check
or change the Baud Rate, right click on the Windows button and select the
Control Panel.

Click on

7

=

RN R LR R R S T R TR R TR

Task Manager

Caontral Panel

Devices ar
Add a device

File Explorer
Search

Fun

Shut dovvn or sign out L

Desktop

Hardware
View devices and printers
Add a device
and the select the Device Manager
1d Printers
Advanced printer setup | Mouse || B Device Manager

A list of the installed devices will appear. In this case, there is a USB-to-serial
adapter, which still shows up in the same field as if there was a serial port.




308

= Device Manager = =
Eile  Action View Help
&= | E |

4 = PC-TECH
» & Audio inputs and outputs

8 | [ %5

- (M Computer

» —a Disk drives

» B Display adapters

- . DVD/CD-ROM drives

. Uﬁ Human Interface Devices

- g IDE ATA/ATAPI controllers

» ZZ Keyboards

> ﬂ Mice and other pointing devices

. Bl Monitors

- EF Metwork adapters

» i Meuroscan USE Devices

» |[3 Other devices

4 "% Ports (COM & LPT)

|"? Communications Port I[CGM'IH
"2 PCIECP Parallel Port (LPT2)
3" Printer Port (LPT1)

. gé.; Print queues

- 2} Processors

» Sensors

» || Software devices

» % Sound, video and game controllers
- €5 Storage controllers

> (M Systermn devices

s i Universal Serial Bus controllers

Expand the Ports ' Ports (COM &LPT) device tree. Note which COM port is being
used, as you will need to enter this in CURRY 8.

4 7% Ports (COM & LPT)
|"? Comrmunications Port (COMT1) |
2" PCIECP Parallel Port (LPT2)
3" Printer Port (LPT1)

Double click on Communications Port and the Properties page will appear. Set the
Bits per second field (the Baud Rate) to 115200.
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Communications Port (COM1) Properties

General | Port Settings | Driver | Detailz | Events | Resounces

Bits per second: 115200 LY.

Data bits: | & W

Parity: | Mone w

Stop bits: | 1 W

Blow control: | Mane Y
Advanced. .. Bestore Defaults

Click OK and exit out from the Control Panel. The host computer is now configured
for 115200 baud transmission rates.

7. Select the device in CURRY 8. The USB or serial port settings are autodetected.

A Device Settings

Device: Polhemus FasTrak -

r*2 Care
When you have everything set correctly, turn on the digitizer. Remember, do NOT
make any connections to the digitizer, or make any switch changes, while the
digitizer is ON.

8. Install the current USB drivers. In most instances you will be using the USB
method for communication. The first time you attempt to connect to the digitizer, you
will see the following message. This will appear if the digitizer is not turned on, if the
cable is not connected, or if the needed USB drivers have not been installed. Assuming
the digitizer is on and connected correctly, you need only to click the Install button
to install the USB drivers. (The same message will appear with the Patriot).
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=)

CURRY &

Could not connect to the Polhernus FasTrak digitizer!

Please make sure the digitizer is switched on and the cable is connected. Then press 'Cancel’ and try again.
If the digitizer is connected via USE and the drivers have not yet been installed, press 'Install’. Then, try again.
If the digitizer is connected via the serial port, you may check the serial port cennection settings.

Press 'Help' for further details.

| Cancel | ’ Install FasTrak l ’ Install FasTrak I ] ’ Help

The current USB drivers are now installed.

15.2 Hardware Installation - NDI Polaris

Hardware Installation - POLARIS

Described here are the specific interface options related to CURRY 8. The user is
referred to the Polaris User Guide for the installation and all other hardware concerns.
Familiarization with that manual is required before operating the device.

You will need to note which COM port is being used, so that you can enter it in the
CURRY software.

Polaris Settings. If you are using the NDI Polaris Vicra device, the Polaris
Settings button will become active. Clicking it displays the following screen.
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NDI Polaris Tool Settings =
Connection
Serial Port: |IC'.ICZII"4"II.'.I—‘lr
Stylus Tool
700340
MT-115
@ Other: LT_‘J

Tip Offset (x,v,z) [mm]:

e e e

0.000 = 0.000 [ 0000 =

Reference Tool

@) Mone
8700338 or NT-144
8700339
Other:

Control Buttons

The Polaris digitizer does not hawve its own
control buttons. You may chose your own
button device (like keyboard, mouse, or
wireless presenter pen).

Accept Key: |5par_e Bar e |
Back Key: | Backspace - |
Speech Recognition Test Speech

Connection. Select the COM port that you are using.

Stylus Tool. The common stylus tool is humbered 8700340. If you are using a
different Stylus tool than the one we provide, you will need to load the .rom file
for that tool (created with the Vicra software). The .rom files that Curry uses
are installed to the folder \Acquisition\NDI Vicra Tool Definitions; you would
need to browse for wherever your .rom file has been saved. The NT-115 from
ANT can be used as a stylus.

Reference Tool. The common Reference Tool is numbered either 8700338 or
8700339. If you are using a different Reference tool than the one we provide,
you will need to load the .rom file for that tool (created with the Vicra
software). The .rom files that Curry uses are installed to the folder
\Acquisition\NDI Vicra Tool Definitions; you would need to browse for wherever
your .rom file has been saved. Select None if you are not using a Reference
Tool. In that case, the head movement is not tracked, and you would have to
make sure that the head is not moving during digitization (such as using a bite
bar). The NT-144, from ANT, is the same as the 8700338 Reference Tool.
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Tip Offset (x,y,z) [mm]. The default tip offset was determined with the
evaluation Stylus that was used during development.

Tip Offset (v, 20 [mm]:

Lal

|-19.212 5 (o000 (S |-158.270 0

It was measured with the Pivot Tool option in the NDI Tool Tracker

software (included with the NDI CD). The offset in Curry is an average of 10
measurements.

“T'l NDI Configure: Polaris Vicra P6-00637 (COM5)

File Wiew Utlities Help
@ RBdE S W@

= Palaris Vicra-COMS

¢ -4 System Configuration

-8 Features

4T} Settings and Options

1 Event Log Model: Polaris Vicra
-y advanced Information . Serial Mumber: PE-ODE3T
Y3 Firmware and Key Packages ! . e Characterized: 04/23/10
FW Revisian: 007,000,011 Control Firmware

Combined Revision: 014

System Status

-l
B o @ oK (_J_z_\ ok l K
Hardware Configuration Bump Status Internal Temperature

@ Tracking @ Connected
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DI Tool Tracker: Polaris Vicra P6-00637 (COM5)
Wiew Track Utiities Help

Connect to ] " & Ti
]

Connect Options

;," Reset System Top View Fronk YWiew

*.2 Load Wireless Toal...
~.2 Unload Wireless Tool
~# Unload &l Wireless Tools

v Reload Wireless Tools on Connect: ™ ‘
p
Q0 Record Data... | I.'I D
| .
R Tip OFfset £ | .
Smove Tip LITse |Determine kool tip offset by pivating the tool| \l
Tool Properties. . — S s
Close
Close all
Side View # 3700340 | M 5700335 | @ 8700339
rTransformation (RELATIVE)
- Tx: Q0:
B o Ty: Qi
T I'. 1 Tz: Qyt
\ | Errar: Qz:

| | Too Few Markers

rMarker Information
| 4B CDEFGHIJIJKLMNOPQRST
| { Usedins0: 000 0000000000000 0000

— MotUsed: OOO0O0000000000000000

Tracking Information
Frame: 38530 Face: q

I @ Tracking @ Connected

NDI calls this procedure "Pivoting". It should be performed periodically in
case the tool shape changes over time.

Control Buttons. Since the stylus does not have its own control buttons, you
can use either the keyboard or Speech Recognition to tell the program to
Accept a measurement or go Back to a previous position. Select the keys you
wish to use from the drop down lists.

If you wish to use Speech Recognition, enable the option and click the Test
Speech button. There are various words that will be recognized for the
Accept, Stop, Previous, and Next commands. For example, speaking "Go" or
"Accept" will be recognized as Accept. The last valid command is displayed.
When you use speech, you should make sure you are in a quiet environment.
Try not to say anything other than the allowed commands to reduce the
danger of false recognitions.
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Speech Recognition Test

E

Talk into your microphone:

Accept: "Go", "Accept”

Stop: "Stop™
Previous: "Back”, "Previous”™
Mext: Text™

Last valid command:

Accept (go)

Current command: (unknown)

If the commands are not recognized
correctly please chedk your microphone and
"Windows Speech Recognition” settings.

15.3 Hardware Installation - NDI Krios

Please refer to the Krios manual for hardware installation directions, as well as
instructions for its operation.

15.4 Digitizer Parameters and Operation

Digitization may be accessed via several routes. The most common is to simply click
the New icon Ij on the main Toolbar. This will take you into the Acquisition part of

CURRY. You will see the Digitizer tab Q Digitizer | ot the bottom of the parameter
panels. You can also access it by selecting Digitizer from the list of display tabs. That
will open the Digitizer parameter as well.

Acqg, FD
@ Digitizer wa| Acg FDOH
&) Functional Data eo FD, Maps
Maps ® FD, MapsH
Irnage Data 1 o0 FD, 3D View
Source Reconstruction 50 Maps, 30 View

Localize

o

FD, Maps, 3D View
Acg, FO, Maps, 3D
All

Digitizer

-

sl ]
-
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You can also open a Study with a data file in it. You will see the same tabs for
accessing Digitization. This method is useful if you will be using the electrode order in
the open data file (described more below).

Lastly, if you have a D license only, you will see the Digitizer part when you open
CURRY.

The controls for digitization are found in the Digitizer parameter panel.

>uired

[ A | Dievice Settings

Device: [Pnlhemus FasTrak -
Chedk Accuracy Polaris Settings

'Z:{\:Z' Initialize

Labels From: | Current Study -

Labels taken from Study.
[ interpolate Positions
Channel Order: | <From Amp. Config. =
Digitize
(@ Landmarks: |Left ear
Electrodes:
Points

Points (continuous)

Requested Point:

Accept || Previous Mext
| A | Advanced

Min. Standard Deviation [mm]: | 1.0

Min. Distance [mm]: 2.0

Check Plausibility
Fead Labels

Stylus Gestures
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Toolbar Icons
At the top of the Digitize panel are four control icons.

The four buttons are to Connect to the digitizer > , Disconnect from the
)
digitizer ., Load previous digitizer files F , and Save the results to a new file

E (.pom extension).

Digitizer panel
Initialize. The top part of the panel initializes the digitizer.

Labels From. The first step is to select the channels to be digitized. There are
several ways you may do this.

[.m'npliﬁer Configuration - ]

Current Sb.u:lﬁ
i - i d

Montage
Position File

Current Study. If you have a Study open that contains a data file that has
the electrodes you want (this can be an Functional Data File, a running
Acquisition or locations in the Localize list), in the order they should be, use
this option.

Amplifier / Configuration. If you do not want to use an existing Study, you
may instead select the Amplifier you are using and the Configuration file you are
using. You will then be guided to digitize the electrodes in that configuration
and in that order.

Labels From: I.ﬁu‘npﬂiﬁer Configuration TI

SynAmpsRT v | |QukCapsd v

Montage. You may also select a Montage file instead of the other options.

Position File. Similarly, you may select an existing .pom file that contains the
electrode positions. The labels will be used to guide you through digitization.

Interpolate Positions/Channel Order. CURRY has several options that will allow
you to digitize various subsets of electrodes instead of all of them, and then
perform an interpolation to estimate the position of the omitted ones. The different
options let you select which subset of electrodes to digitize, or you may select
your own.

Interpolate Positions

Channel Order: | <From Amp. Config.> =
- i a
10-10 (max, 138 elec.)
10-10 (max. 38 elec.)
Sparse
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The three landmarks will be digitized first, as usual. Then CURRY will guide you
through the electrodes to be digitized. After the 5th one has been digitized, the
interpolation will begin, and you will see the general head shape change in the
3D View as more electrodes are digitized, and the interpolation becomes more
accurate.

From Configuration (default). The other methods described below use lists of
electrodes that are defined within the CURRY program. In the From Amplifier
Configuration option, you take your existing Configuration file and modify it to
include the list of electrodes to be used for digitization, or you may use one of
the lists we provide for most of the caps. If you want to create your own, the
basic steps are as follows.

1. Go into Acquisition by clicking the Ij icon. In this example, we are
using a SynAmps RT and the Quik-Cap 64 Configuration file. Select your
Amplifier and Configuration in the Amplifier Control panel, if needed.

Amplifier Control ]

Amplifier; [Syn.ﬂu-npsz /RT - ]

Configuration: [Quik—Cap a4 - ]

2. Click the Acquisition Configuration icon E and go to Montages

M':'ntages. Click on the New Montage icon and enter a file name -
Quik-Cap 64 Interpolation, for example.

Mew Montage - Iﬁ

Mew montage name:

Quik-Cap 64 Interpolation

Copy montage from:

<Mone = - ]

oK ] [ Cancel ]

o . 8 ar T— E—

3. After clicking OK, select the Placement file - in this case, Quik-Cap 64.
This now displays all of the electrodes.

HeEEE«

Montage: | Quik-Cap 64 Interpolatin |

Placement: [Quik-cap &4 v]
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4. Double-click on the electrodes you want to digitize, in the order you
want. You will see a down arrow for each selected electrode. (You will likely
use more electrodes than are shown here).

GIEEIEEE

Montage: [Quik—Cap 64 Interpolati T]
Placement: [Quik—l:ap 64 - ]
To reorder channels, dick and drag in the @
left gray area of the table. o~
(AddEmpty] [ AddAl | [ Clearal | (
evets) | Ref) | ®®
Fpz F3
F7
F&
TE
F7 f
Fa

= QO

5. Save the completed Montage file.

Armplifier

6. Now go to the Amplifier Configuration section Configuration . Click the

New Configuration icon and enter a file name - Quik-Cap 64
Interpolation. This is the configuration file; we already created the montage
file (the file locations are different so you may use the same file name, if
desired). Click OK.




319

MNew Device CDnﬁguramu

Mew configuration name:

Quik-Cap 64 Interpolation
Device type:
| SynAmpsRT -

Copy configuration from:

[{Nune:s v]

7. Go down to the Advanced Settings and click the | Digitizer Channel Order |
button. This displays the Digitizer Channel Order dialog. In the Montage

field, select the montage file we created above. Then click the
button. You will now see the list of electrode labels we created. If need be,
you may modify this list by just typing into it. Note that these are the
electrode labels. With some files you may see numbers, but they are still
the channel labels. Click OK when finished. Click OK again to leave the
configuration dialog.

Define the order in which the electrodes are requested during digitization.
IJse a Montage to quickly create this channel order.

Montage:  Quik-Cap 64 Interpolation [ Create ] [ Clear ]

Fpz, F7, F8, T7, T8, P7, P8, OZ

If you were using one of the supplied lists, you would simply select that
here.

8. Select the new Configuration file that now contains the list of electrodes
to be digitized in the Digitizer panel.
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A |nitizlize

Labels From: |.ﬁ.mpliﬁer Configuration v|

SynAmpsRT  v| [10-20 -
Interpolate Positions

Channel Order: | <From Amp. Config. =

9. After you digitize the Landmarks, you will be guided [auditorily] through
the list of electrodes you created.

Should you realize that you need to add a few more electrodes, you may
select them from the Electrodes drop down list or from the 2D position plot
(by double-clicking on the electrode you want to digitize).

When you stop, the 3D View display of the positions will be the ones that
are used.

E Note

If the digitizer list does not contain any matches to the Configuration file,
such as, when there is no list of electrodes in the configuration file, it will
be the same as if the Interpolation were set to Off. Similarly, the "10-20"
options do not work as well with the 128 channel caps, as there may be
few channels that match.

10-20 (max. 18 electrodes). Assuming you have selected a Configuration file
(under Amplifier Control) that has conventional electrode labels, this option
will select the 10-20 labels from that file for digitization (FP1, FP2, etc.). This
gives a good selection of sites from around the head. The remaining electrode
positions will be interpolated. For example, with a 64 channel cap, you will need
to digitize only a maximum of 18 of the 10-20 electrodes, plus the landmarks.

10-20 (max. 38 electrodes). This is similar to the previous option, except
that it contains more positions. For example, with a 64 channel cap, you will
now be asked to digitize a maximum of 38 electrodes.

Sparse. The Sparse mode will ask for differing numbers of electrodes depending
on the initial number of electrodes. You will be asked for every 5th, or every
3rd, or every 2nd electrode. This is done in rounds, where the first round asks
for every 5th electrode, and the second round will ask for every 3rd electrode,
i.e., the electrodes in between the "5th" electrodes. Stop when you have
enough positions.

Digitize. These options control digitization.

Start Digitizer ‘m’. This has the same function as the Connect icon

Landmarks. The Left Preauricular, Nasion and right Preauricular landmarks are
listed. After the landmarks have been digitized, the Electrodes field will be active.
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Electrodes. The electrodes, from the configuration file, are listed. The program will
cycle through these in the order shown; you may select an individual electrode

from the list, as desired. You can also use the |Previous | 5ng [ MNext | puttons.

Points. This functions the same way as when measuring electrodes (single points
are measured). This is used in situations where you do not have a configuration
file, but you still want to measure positions on a cap or some other object.

Points (continuous). This [seldom used] option allows you to digitize the
subject's head shape. If you have the subject's MRI data, you can segment the
skin surface (as part of the BEM Model, for example), and this can be used in place
of digitizing the head shape. If you use the MNI average MR data set, you can
segment the skin surface from that, and use it instead of digitizing the head shape.
If you do not have the subject's MRI data, and you want the actual subject's head
shape, you can obtain it with the this option.

The Requested Point counter will keep a running count of the number of digitized
points. If you make any serious mistakes during digitization and wish to start over,

click the [Cearal | putton.

When you are ready to begin digitizing the head shape, place the tip of the stylus
at a point on the head. The idea is to digitize all surfaces from the neck up. If you
divide the head into regions, it is easier to keep track of what you have and have
not sampled. Keep the stylus tip in contact with the surface being sampled.
Digitization will occur as long as you hold the stylus button down. Release the
button BEFORE you remove the stylus from the head, and press the button AFTER
you make new contact with the head, in order to avoid spurious points being
digitized. Don't move the stylus too fast. You should see the points appearing in
the 3D View display (or in Localize set for the 3D View) along with your actual
movements about the head. If you move the stylus faster than the data transfer
can manage, you will lose points and have to make more passes over the same
area.

If you have any spuriously digitized points, you may remove them as you would any
points in the Localize display (e.g., right click and select Delete Entry).

Requested Point. This field displays the current landmark or electrode being
digitized, or else gives a running total of points being digitized.

Clear all. Clears all digitized points.

Accept / Previous / Next. Accept has the same function as clicking the stylus
with the FasTrak, or accepting a position measurement with the Vicra. Previous
and Next move to the previous or next landmark or electrode in the Landmarks or
Electrodes lists.

Advanced
Minimum Standard Deviation [mm]. When a point is digitized, not just a single point

is measured, but rather a series of points during the approximate half second during
which the measurement is made. If the stylus happens to move during that sampling
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interval, there will be distributions of the measured XYZ points, which are reflected in
the color scale. The color scale will change accordingly when you change the Minimum
SD (the scale will be twice the value you enter to show the bad values). If the SD
color is in the orange/red range, you may want to redigitize that electrode.

Minimum Distance [mm]. This option is used with the Headshape option. The
stylus must move at least the Minimum Distance for the points to be registered. This
avoids registering multiple points if the stylus position is paused during digitization.

Check Plausibility. When enabled, the program will check the plausibility of the
electrode you are digitizing against the idealized positions (label-matching). If the
position is 40-80mm off, you will hear a warning signal and see a Warning in the Output
section. If it is more than 80mm off, you will hear a voice message to that effect. If
desired, you should go back and redigitize that position (move the stylus away - see
Stylus Gestures just below).

Read labels. If you do not want the program to announce the labels as they are
digitized, you can turn the voice off. You will still hear the beep sounds for the good
and bad electrodes.

Stylus Gestures. When enabled, you may move the stylus away from the head (at
least 30cm), and click the button to return to the previous electrode to remeasure it.
This is one method for backing up when you have a bad electrode measurement.

Device Settings

Device. Digitization will use the Polhemus FasTrak, FasTrak 3, Patriot, or the NDI
Polaris systems. If you have a FasTrak 3, use the same FasTrak option. Operation
of the CURRY software with a Krios is demonstrated afterward. A Simulator mode is
included for demonstration purposes.

The only difference between the FasTrak and the Patriot is that instead of three
reference coils with the FasTrak, the Patriot only has one. This means that
attaching it to the head is a bit more critical, as you have to make sure that the
reference coil is really tight and does not rotate relative to the head at all.

Polhemus FasTrak -

Polhemus FasTrak
Polhemus Patriot
MDI Palaris

MDI Krios
Simulator

Check Accuracy. This option is used to check the accuracy of the digitizer,
especially in the environment in which it is located. Clicking it displays the following
dialog (FasTrak on the left, Vicra on the right).
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Digitizer Accuracy

(-]

Paper Format:

(©) Letter @) DIN A4

Reference Deviation

Short Side: [210 mm
Long Side: [297 mm
Diagonal: 364 mm

—
—
—

Measure three corners of a plain sheet
of paper.

If the deviation is too high, check for
pertubations (such as metal) in the
environment of the digitizer.

J

[ Clear 0K

]

Digitizer Accuracy

(-]

Paper Format:

(@) Letter @ DIN A4

Reference Deviation

Short Side: [210 mm
Long Side: [297 mm
Diagonal: [364 mm

—
—
—

Measure three corners of a plain sheet
of paper.

If the deviation is too high, check the

reflectors on the tools for damages and
verify the stylus tip offset.

) |

Clear oK |
[

Lay a sheet of standard paper (letter size or A4) on a plain surface close to the
Polhemus receiver (or in the field of view of the Vicra camera). Select the format
of the paper. Then measure any three corners (the order does not matter) and
look at the Deviations.

1

€

2
Q)

D3

In this example (with a FasTrak), there was metal in the immediate environment
and so the Deviations are large.

Digitizer Accuracy X

Paper Format: {:}Letter lG}}IZBII‘*-I A4
Reference Deviation

Short Side: 210mm  |+15 mm
Long Side: [297mm |46 mm
Diagonal: 364mm 22 mm

Measure three edges of a plain
sheet of paper.

If the deviation is too high,
check for pertubations (such as
metal) in the environment of

i

the digitizer.
Clear I :

oK 1

Best results with the FasTrak will be obtained when you minimize the nearby metal,
such as by positioning the digitizer in the middle of the room, on a wooden or
plastic table. For the Vicra, verify that the tooltip offset is correct (Pivoting), or if

the reflecting

marbles are damaged.
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Click the button to clear the Deviation fields.

15.4.1 Operation (except Krios)

The actual operation of the digitizer is fairly straightforward. Please refer to the
Digitization of Sensor and Landmark Positions tutorial for a more complete
example. Briefly, the steps are as shown below (assuming you have the digitizer in
position on the subject, etc.).

1. Decide which of the options you will use for the list of electrodes to be digitized
and select the desired option.

2. Decide whether you will use Interpolation, and if so, which method you want to
use.

3. When you are ready, click the Connect icon > . The display will be similar to
that shown below. The current electrode will flash in red on the 2D Position Plot.
You will see a + sign in the 3D View, showing the position of the stylus.

FP1 Nasion FP2
Digitize E7 AF3 AR F8
¥
F3F1 F2 F4
@ Landmarks: [Leftear - F5 F6
Electrodes: FT7 FZ FT8
Points FC5 Fe2 e
Points (continuous) FC3 Fa1 FCZ FC4
Requested Point:
T7 ¢5 3 ce T8
c1czcaca
Left ear -+
cP4 i
67 points remaining (33 mandatory) I—eft TP7 CP3 cpP1 A P2 TP8 nght
Clearall ] [Accept ] [Previous | [_Next CP5 PZ CP6
M1
Min. Standard Deviation [mm]: | 1.0 P7 P5 P3 P]_ P2 P4 P6 P8 =
Min. Distance [mm]: 20 POE
7] Check Plausibility I PO3 POZ s -
¥]Read Labels [] Stylus Gestures PO7 [
1 oz 02 1.0 mm
CB1 cB2 00mm

4. Click the stylus button, or the @ button, to record the position. The next
electrode, or landmark in this case, will flash. Continue in this manner until all
position have been digitized.
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1 P2 pp2
- AF3 AF4 - y
= F3 F1 F2 F4 -
Fr7 Fce FZ FC2 —| = g 1% o
FGFaL % o |o o ot
T7 €513 ey cz 62 /ca C6 T8 A . 'ZIfQ
I )
b cPs en il cp2 - CP6 e .\. ° ° .".
M1 P5 p3 - P4 pe M2 N 0‘. . :"
P7 P1 P2 P8 No'e ‘;,',
PO7 - N B o PO8 - -
01 o7 02
cB1 cB2 00 mm

Saving the positions
If you are acquiring EEG data in the same study before or after digitizing, the
positions will be automatically stored with the recording. If you are digitizing

without recording EEG data you have to manually save your positions using E
Curry will recognize that the digitized positions were stored, and will remind you to
save the positions explicitly when you close the study if the positions were not
already saved.

As you digitize the electrodes, you will also see a list of Distances in the Output
(only if you have Interpolation and Debugging enabled). These are the distances
between the measured point and the previously interpolated position. As the
process continues, these differences should become smaller and more stable.

lrmim
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15.4.2 Operation (Krios)

Operation (Krios)
In the initial version of CURRY 8, the Krios will not be directly supported. You will need
to install the Krios driver and Krios software from NDI.

The CURRY program uses an "algorithm" to perform several operations that create the
interface between the Krios device and the CURRY software. Most simply said, the algorithm
(which is assigned to the "Assign Labels" button or clicking Button #1 on the Krios) performs
the following:

assigns labels (from the Template) to the Krios measured point cloud
reorders the points to match the amplifier channel order

detects Landmarks and the Reference electrode (optional)

performs a PAN transformation based on the Landmarks (if they exist)
interpolates missing points (optional)

deletes unneeded points (optional)

The cap has to be prepared with reflective stickers on each electrode. The Krios works
better when there is a denser distribution of stickers. That is why it is always
recommended put a sticker on Ground and Reference. The Ground position is not used,
but having it helps with fitting the measured sites to the template. The Reference
position is also not part of the template that is later used in CURRY, but CURRY can
detect and use the Reference position, if there is one.

Using CURRY with the Krios
At this point it is assumed that you have installed the NDLink and NDI Toolbox
software (if not, see the next section below).

(Contact curry8help@neuroscan.com for a video that explains the operation of the
Krios in more detail).

1. Go to the Acquisition part of CURRY, and select Q Digitizer | gelect the NDI

| Device Settings

. . Device: MNDI Krios
Krios device

If you are running the NDLink Tool on the same computer as CURRY, you will

not need to access the | KiesSettings | putton. This is all set up as the default.
If you run the Tool on another computer, you will need to change the IP
address to the computer where the NDLink Tool is running.
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MOI Krios Settings @

Connection

Enter the connection information af the
machine that runs the NDI Development
Utility (MDLink).

IF (or name): | [0

e

Port: 1318 =

2. Select the Amplifier Configuration you want to use. If you are using a
running acquisition, you may select Current Study. The other options present
different ways for selecting the template that you wish to use. This is where
the labels to initialize the digitizer will come from.

[ Initiglize

Labels From: [mnpl.iﬁa Configuration T]

Current Stud
:SWM”SRT

Montage
Position File

Interpolate B

3. Select the amplifiers you are using, and the select the configuration you
want to use.

() Initialize

Labels From: [Ampliﬁer Configuration "]

SynAmpsRT v | |QukCap&4 v/

Interpolate Positions <Edit...>
nterpolate Positions = "o
Channel Order: | <From Read Only
Digitize 64 channels
— MagLink 128 with Pulse Ox
P> start Digitizer MagLink &4 with Pulse Ox
] MicraMagLink 64
(@) Landmarks: | Left ea MicroMagLink 68
Quik-Cap 128
Electrodes: E?uik-c.ag 32
) ap
Points Quik-Cap Met 128

Quik-Cap Met 256
Points (continuous)  Quik-Cap Met 32
Quik-Cap Met 64

4. Before starting digitization, it is a good idea to save the current settings as
Global Parameters.
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File | Edit View Database Acqu

U New Ctrl+N
FS  Open File.. Ctrl+ 0
€ Open Folder...

n—;. Open File Location
Save Study
Save Study As...

[ Save Data Display As...
Save Movie As...

Save Report As...

==

E Save As Report Heading...
Scope [
Parameters » Load Parameters...
Database » Save Parameters As...
Functienal Data ' Load Study Parameters
Maps ’ -‘ﬁ Save Study Parameters
Image Data ' Reset Study Parameters...
Results »

o _ Load Global Parameters

‘= Print... Crl+P Save Global Parameters
Print Preview... Bt P ot o

Click the button to select the file that you have created with

the Krios software. The NDI Krios dialog will appear. If all is set up properly, the

@/ Use Krios Device b itvon will be selected (and you will hear a confirmatory

beep).

(@) Use Krios Device
Mode: <0ff> Clear
(7} Load Position File:

Set the Mode to Capture either by selecting it from the list, or by double-
tapping the big button (#3) on the Krios device.
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5. In the 3D View, you will see the points as they are digitized, as you move
the device about the head. The blue spheres are the digitized electrodes (Rigid
Body points), and the yellow ones are the stray markers that are detected, but
not yet added to the Rigid Body.

y

If you look closely at the Krios device itself, you will see an LED light. When the
device is locked on to the Rigid Body (it is following the 3D View), the light will
be blue and pulsating slightly. If the light turns red, this means that the device
is too close, too far, or not seeing any points. You will hear audio feedback
when the points are being detected, as well as seeing them in the 3D View.

6.When you are done, press Button 1, and this will switch the Mode from
Capture to Off, and also perform Label Matching for the positions that have
been measured.
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7. If you have unmeasured points, these will appear as dark points. They have
been interpolated, based on the positions that have already been measured,
but not measured themselves.

To measure them, double-tap the big button on the Krios device and continue

digitizing the electrode positions. When you have them all, again click Button 1
and Label Matching will occur.

8. After all of the regular positions have been digitized, note that M1 and M2
will remain (as they are drop-down electrodes that have no reflective markers
and may be obstructed by hair, etc.). The Landmarks also have not been
measured (Left, Nasion, Right).
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Left N BB [ Right

CP1
cPs 2 CP6
PZ
P4
PS5 P6
p7 1 . P8
PO6
PO5 po3 ... PO4

In this case the Probe tool is used to measure their positions. This is selected
either by selecting Probe (guided) manually, or by double-clicking the big
button on the device once to enter Capture Mode, and a second time to enter
Probe (guided) Mode.

@Llsekrius Device

Mode: |<Uff:- vl

(_) Load Position File:

Assign Labels

As you digitize the points, you will see the counter increment. These are the
number of reflective markers that are included with the cap you are using. This
is not the number of EEG electrodes, as it will include the Ground electrode but
not, for example, the mastoids. So the number will be close to the number of
EEG channels, but not necessarily the same. This information is contained in
the amplifier configuration files supplied by us. When other caps are used, that
information is not known, and so you will see an estimate of the number of
markers, such as 0/~124. If you create your own configuration file, from one of
our supplied files, and you turn off N channels, you will still see the original
number of reflective markers, whether they are being used or not. Once all of
the markers have been measures, you can move on to the next step.
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NDI Kries [« |
(®) Use Krios Device
Mode: |CiFﬂl‘! e Clear |
. (D) Load Posibon File:
p——
) Advanced

Lo 1]

Incidentally, should you hear an annoying beeping coming from the Krios device,
you can turn it off by enable the Mute Beeper option in the NDLink Tool dialog.

#t Polans Krios PA-00032 (COM3)

File  Plug-ins  Utilities Help
¥ Domain Plug-in

Model: Polans Knos

Senal Number: PA-00032

Characterized: 02/03/16 Mute Beeper
FW Revision: 008.002

Combined Revimor: 020

| %, » @

Internal Te.. Configurats Bump Status Hardware
oK oK oK oK

9. In the "guided" Probe mode, you will see the first Landmark flash, indicating
that this is the first point to be measured. You will also see several electrodes
highlighted. These are user as confirmation points by CURRY to make any
refinements. The Probe tool will be used to measure the Landmarks, and then
the highlighted electrodes.
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Hc o c1.c2 s s [l

Left vz  cp3 =k "% 1ps Right
cpz
CP5 = CP6
dl Ps 4 ps ]
p7 -1 B P8
PO5 po3 poa "O°
PO7 POZ PO8

01 . 02

Position the Probe at the designated location, hold the Krios so that the probe
and other electrodes are seen, and then press Button #2 to digitize the
position. It will appear in a darker blue shade in the 3D View.
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Continue for the Landmarks and the other highlighted electrodes (including ones
that do not have stickers, such as M1 and M2). After that, CURRY will request
the remaining highlighted electrodes. These are the five outermost electrodes
on the cap (such as T7, T8, FPZ, OZ and CZ). These are used to facilitate the
matching algorithm to get the most accurate measurements (optional).

When you are finished you will have all of the positions with their labels,
including the "Ref" that was detected automatically.

10. If for whatever reason the label matching did not work, the other option is
to use the Probe (guided) Mode to measure the end points manually (e.g., T7
through CZ), as shown above. After measuring the five designated positions,
CURRY will go on to let you measure all of the positions, if desired. This would
be for when you want to create a template. Otherwise, press Button #1 on
the Krios to do label matching again. The probed points will appear darker blue.
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NDI Krios ﬂi

. (@ Use Krios Device
Mode: <Offs Clear |
| <DiT> '
(O) Load Position File: Capture
Assign Labels =]
| Advanced

Close the NDI Krios window when finished. Click the Save icon at the top of the
Digitizer panel to save the positions in a .pom file. Stop the Digitizer.

Additional Features
The Krios has some additional features. Some of these are useful if there are
problems with the above steps. Most are contained in the Advanced section.
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Advanced

Reset
] 30 View follows Krios movement
[]show Template
[[] Show Distance to Template
[ Interpolate missing positions
[ Always remove unlabeled points from result
If "Assign Labels" fails, please help the algorithm by defining

landmarks and providing hints:
Left ear: MNasion: Right ear: Reference:
Leftear | Nasion ‘| Rightear v 16 v
Additional Hints:
Template points | Kosports |
CB1 CB1
CcB2 cB2
— T T

Clear button. You can clear just the Probed points or all of them.

["NDI Krios
CURRY &

| (®) Use Krios Device
e SO _ ] Do you want to clear the current result?
O Load Position Fie: -

Assign Labels Positions: 45 / 64
[[]Don't ask me again

Advanced
5 | Clear Probed Points Only Cancel

Probe Mode. The non-guided Probe mode lets you measure whatever
positions you want, without CURRY guiding you. For example, if you have
captured the majority of the positions using the Capture mode, but some
unmeasured ones remain because they may not have stickers, you cam
measure them manually using the Probe mode. For example, if you do not
have stickers on CB1 and CB2, you can measure them manually. When you
do the usual label matching, you will see the added points.

In the Probe (guided) mode, you can override the sequence that CURRY is
asking for. Double-click on a desired electrode and it will flash red until you
measure it with the Probe device.
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Show Template. One way to determine if the results you get are correct
or not is to enable the Show Template option. You will see the template
points in dark gray, along with your measured points in blue. The template
will not match your point cloud exactly, but it should be close.

PO7

Show Distance to Template. The Show Distance to Template option (off
by default, since the template you are using is not expected to match
exactly the point cloud you are using) will show a colored display with a
scale in millimeters, where the colors show the difference between the
measured positions and the template. This can be useful if you are making a
subsequent recording from the same subject using the same cap, and you
want to make sure the cap is fitted as close as possible to the initial
recording.
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FP1 FPZ FP2
AF3 AF4
F7 F8
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P5 P6
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01 0oZ 02
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CB1 CcB2
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3D View follows Krios movement. When enabled, the 3D model follows
the view of the camera, and this is usually the easiest way to view it. If
you disable it, the point cloud will be fixed where you set it, and moving the
camera will not move the point cloud. This can be useful with the Probe
mode, since the Probe point can be seen moving against a fixed point cloud.

Interpolate missing positions. When enabled (default), missing positions
will be seen anyway, in gray, in their interpolated positions.In the example

below, PO8 has not been measured yet, but still appears in the point cloud.
If you disable the option and perform label matching, it will not be seen.
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'o ..;

Always remove unlabeled points from result. If you have electrodes
with markers yet are not measured, such as the Ground, and without a
label, this option will keep from from being included in the result (default).
(The Krios works best with the more points that it sees, and that is why the
Ground has a marker also).

If you have a setup where you have additional markers on the skin (to
measure other landmarks) or other places, and you do not want to lose
those positions, you can uncheck the option. When you assign the labels

Assign Labels , a dialog will appear asking if you want to Delete or Keep
the unlabeled positions.

CURRY 8

There is 1 position that could not be labeled.
Do you want to delete it?

Delete unlabeled position Keep unlabeled position

Camera. The Krios can be used as a camera by double-tapping Button #2.
You will hear audio feedback when the image has been captured. This will
take a little while.
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CURRY 8

e Krios Photo has been saved to:
C\Users\Curry Test\Desktop\Krios Photos\Krios_Photo_20170504170049.jpg

(] Don't ask me again

0K [6] Show Photo Browse To Photo

Afterwards, you may Show the Photo. This is be helpful if later on you need
to see how a cap was placed.

If Assign Labels fails, there is another method you can use. Normally, if
you go through the steps above (Capture and Guided Probe modes), you will
never need to use these fields. The selections will be made automatically in
a way that makes sense, based on the positions you have already
measured.
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If "Assign Labels" fails, please help the algorithm by defining

landmarks and providing hints:
Left ear: Nasion: Right ear: Reference:
Leftear  MNasion W R.ight ear <Auto>
Additional Hints:
- Template points | Krios points J
CB1 CB1
cB2 cB2
M1 M1
M2 M2
Add Clear

In the list, the items you see are the points that have been detected by
the Krios camera (numbers), as well as the points that have been measured
with the Probe tool (last 7 items). If, for example, you have a setup where
the landmarks also have reflective markers, they will be seen as humbered
sites. In that case you can go to the Nasion, for example, and select that
number. The default is <Auto> so the landmarks will be detected
automatically whenever possible. You will have these anyway if you go
through the Guided Probe mode.
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Left ear;

Leftear
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The Additional Hints fields are used in a similar way. Normally the
Template points will match up with the Krios points. You can help the
algorithm by adding additional "hints". In this case, the FPZ electrode is
labeled 25 in the 3D View display. These are how matched together. When
you do Label Matching again, this information will be used. The hints will not
make any difference if Label Matching already worked successfully. So
again, these fields are not needed unless the algorithm needs additional
information to work properly.

Additional Hints:
Template points | Krios points
CB1 CB1
CcB2 cB2
M1 M1
M2 M2

P FFZ 25 -I
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15.4.2.1 Installing the NDLink and NDI Toolbox

It is necessary to install the NDLink and NDI Toolbox software before using the
Krios device. If you have not already done so, please see the steps below.

Do not connect the Krios to the computer until step 3.

1. Download and install the NDLink software. You will need to log in to the NDI
web site, where you create a user name and password to access the
downloads for whatever products you have purchased.

Application Tools
Home Share View Manage
L + » ndlink_windows_Feb_2017 » Windows

Name Date modified

o Quick access

ndlink3DDemo 5/4/2017 3:25 PM E e
B Desktop : :
ndlinkclient 5/4/2017 3:25 PM e f T
¥ Downloads USB Driver 5/4/2017 3:25 PM e f !
=/ Documents & install_ndlink 11/30/2016 8:33 PM  Application 7,989 KB
&= Pictures
Examples
Music
> - & install4j Wizard - X
euroscan
' Vikeoe NDI Advanced ToolBox is preparing the install4j Wizard
g which will guide you through the rest of the setup
process.
& OneDrive
I This PC
- Cancel
FrRcas ==

2. The NDI Toolbox is one of the products you will need to download. Go
through the setup without changing any of the defaults.
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:E Setup - NDI Advanced ToolBox 5.000.400

& NDI

NDI Toolbox

Version 5

3. Now connect the USB cable from the Krios to the computer. You will see a
notice that the device is being set up.

$x Setting up device

Device ‘NDI Host USB Converter' is

undergoing additional setup.

This will take a few moments, so wait until you see the completion message.

£ Device setup complete
Device ‘NDI Host USI

oted setu)

4. It is likely that the NDI drivers will not be installed automatically, so it will be
necessary to do this step manually. The folder containing the drivers is as
shown. The installer should at least put the drivers in the folder. Copy that
path to the Clipboard.
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| > ThisPC > Win1064 (C:) » Program Files > Northern Digital Inc > ToolBox » USB Driver »

~

MName Date modified Type Size
B A amdéd 5/4720N7 413 PM File folder
| 1386 5/4/2017 413 PM File folder
- » Static 5/4720017 413 PM File folder
ts A 5] astrall 11/30/2016 220 PM  Setup Information IKB
+ [ ] FTD2MH 11/30/2016 220 PM  H File 38 KB
=4 ftdibus 11/30/2016 2220 PM  Secunty Catalog 16 KB
&) FTDIBUS 11/30/2016 220 PM  Setup Information 7KB
i &4 fdiport 11/30/2016 2:20 PM  Secunty Catalog 15 KB
] FTDIPORT 11/30/2016 2220 PM  Setup Information TKB

5. In the Device Manager, under Other devices, find the NDI Host USB
Converter. Right click on it and select Update driver.

v §Y Other devices
ﬂ MDI Host USE Cnnverter

F& Unknown devic
» = Print queues Disable device
> [ Processors _ Uninstall device
» B Software devices
> ¥ Sound, video and ¢ Scan for hardware changes
> S Storage controllers
> @ System devices R

- Y TR S . T T

6. Select the option to Browse for the driver software.

—> Browse my computer for driver software
Locate and install driver software manually.

Paste the path from above into the dialog and click Next.

€ [} Update Drivers - NDI Host USB Converter

Browse for drivers on your computer

Search for drivers in this location:

I C:\Program Files\Northern Digital Inc\ToolBax\USB Driver

B4 Include subfolders
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Install the software when prompted.

EZ] Windows Security

Would you like to install this device software?

Name: Morthern Digital Inc. USB Driver Package
<9 publisher: Northern Digital Inc.

B4 Always trust software from “Northern Digital Inc.”. | Install | Don't Install I

@ You should only install driver software from publishers you trust. How can | decide
which device software is safe to install?

You should see that Windows has successfully installed the software.

H Update Drivers - NDI Host USB Converter Port

Windows has successfully updated your drivers
Windows has finished installing the drivers for this device:

- NDI Host USE Converter Port

7. Repeat the above steps for the USB Serial Port under Other devices in the
Device Manager. The Unknown device has nothing to do with the Krios and

should be ignored.
v |7 Other devices
i Unknown device
ﬁi: USB Serial Port
» [ Print queues
) n Processors

B fale:ooce dofoaa

8. You should now see the NDI Host USB Converter Port in one of the COM
ports. This is what you should see when the Krios drivers have been

successfully installed.
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v K7 Other devices
Ei Unknown device
v W@ Ports (COM & LPT)
. MDI Host USE Converter Port (COM3)
7= Print queues
[} Processors

9. The program that you now want to run is the ndlink app on the Desktop.

= M s Filters v

Best match

.+ ndlink
" Desktop app

If you get a Firewall message, click Allow Access. You will see a message
saying that NDLink has started, and you will hear a couple of beeps from the
Krios device. The beeps means that NDLink has found the Krios device.

10. The Krios software is now running in the background. You will see its icon
on the Taskbar, from which you may open the tool.
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#ft Polaris Krios PA-00032 (COM3) = X
File Plug-ins Utilities Help
¥ Domain Plug-in

Moded Polaris Knos
3_ )’ Senal Number PA-00032
= 1
1 % »
Intemal Te.. Configuration Bump Status Hardware
oK oK OK oK
Handle Tool Transform
No tools bemng tracked.

» Server

@ Cii cking @ Connected

11. To get the Krios to work with CURRY, you must select the Krios Domain
Plug-in.

#1* Polaris Krios PA-00032 (COM3)

File Utilities Help

Track Domain
Mode

User-Configured Domains »

Configure a domain...

e | O P =D

12. You will then see the two Tools, Stray Markers and the Rigid Body Tool,
and you will see the Frames incrementing. The Rigid Body is the point cloud
that will be created with the positions. Stray Markers appear intermittently
before they are added to the Rigid Body.




349

#i* Polaris Krios PA-00032 (COM3) . x
File  Plug-ins  Utilities Help

¥ Domain Plug-in

Model: Polans Knos
Senal Number: PA-00032
Scanner State:
Characterized: 02/03/16 Mute Beeper
Connected
FW Revision: 008.002
Combined Revision: 020
" » =B
Configuration Bump Status Hardware
oK oK oK
Rigid Body Builder  Off Clear Modes. Build... Track..
Image Capture Snap
Handle Tool Transform

0 Stray Markers | [Frame: 4906: [Tx: 0.00, Ty: 0,00, Tz 0.00, Q0: 1.00, Qx: 0.00, Qy: 0.00, Qz: 0.00, Err; 0.00 stat=Too Few Markers

1 Rigid Body T_.. | [Frame: 4906:|»c 0.00, Ty: 0.00, T2: 0.00, Q0: 1.00, Qe 0.00, Qy: 0.00, Qz: 0.00, Err: 0.00 stat=Too Few Markers

13. The Probe Tool will be used, so it will be necessary to add it. Under File,
select Load wireless tool.

1" Polaris Krios PA-00032 (COM3)

Plug-ins  Utilities  Help

Select the indicated .rom file (C:\Program Files\Neuroscan\Curry
8\Digitizer\NDI Tool Definitions\tprobe_v4.rom):
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#I* Open
Look in: MDI Tool Definitions

8700248-pivoted.rom

% | 8700338.rom

- 700339

Recent Items . L fom
8700339-pivoted.rom

8700340.rom

r | NT-115.r0m

Desktop NT-144.rom

It is likely that in future versions of CURRY this file will have a more user friendly
name.
14. Now you see a third Tool appear (Unknown).

Handle Tool

T [
ol kKErs

Jnkrowm L.]p-_:-, 1 __,'

This is all that is needed in the NDLink tool. When you close the dialog you will
see that it is still running in the background.

NDLink

Console minimizet

f J M. EXE

All of the settings you made have been saved, and will be present when you
restart the computer. You will hear the two beeps again when the tool has
restarted and found the Krios. You only have to set up the tool this one time.

Now when you start CURRY, it should find the Krios.

16 Functional Data File Import

The Functional Data Parameter Wizard has multiple functions, including setting data
file parameters, channel parameters, and selecting files with sensor and landmark position
data for co-registration. Its output parameter file (.dpa extension, replaces the previous
.dap and .rs3 files) is read when the same data files are loaded subsequently.
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Data Parameters

For each data file, CURRY needs to know what kind of data it contains. Each data
acquisition system may be seen as a measuring device. Supported devices are:

- EEG. More than one group of EEG channels can be used.

- MEG. More than one group of MEG channels (e.g., magnetometers and
gradiometers) can be used.

- Others. Channels that are not used for source reconstruction, e.g., ECG
channels, trigger channels, or StereoEEG electrodes. These channels can still
be used for display.

As CURRY supports multi-device data files, individual channels in a data file have to be
assigned to devices (described in the Functional Data Parameter Wizard section
below).

Autodetected Data Parameters

CURRY will read the displayed file formats. The functional data file may or may not
contain all of the necessary information about the data and sensors, including sensor
locations and landmarks. If the information is detected, the file will be displayed after
right clicking and selecting Open File. If not, the Functional Data Parameter
Wizard will appear and display the available information. You may then add the missing
information - typically, sensor and landmark locations. When the wizard is finished, all
of the information is written to the .dpa file. When the files are accessed the next time
the data file is loaded, the .dpa file is seen as belonging to the data file, the
information is detected, and the wizard will not open. To revert, right click on the data
file and click Delete CURRY 8 Parameter Files, or invoke the wizard by clicking Data
Parameters.
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16.1

All Functional Data Files (*...7)

40 Magnes Curry Export (.hdr,*.data)
40 Magnes Generic (*...*]

BESA Functional Data (*.avr)

BESA MEG Functional Data (*.asc)
Bio-Logic Functional Data (*.eeq)
BioSemi Data Format (*.bdf)

BrainVision Functional Data (*whdr®.dat:™.e
CTF Functional Data (*.megd:*.resd:*.he)
CURRY Compressed Format (*.cdt;®.dat)
CURRY V2 Functicnal Data (*.dat;*.par)
CURRY V5 Map File (*.dip;*.cdr,* dsp;*.map)
CURRY V5 Result Files (*.rmap)

EGI Functional Data (*.raw])

European Data Format (*.edf;*.edf+)
Extensible Bicsignal Format (*.ebs)
It-Med Binary Export (*.bin)

Micromed Type 4 Format (*.trc)

Mervus Functional Data (*.eeq)
Meurcmag Functienal Data (*fif)
Meuroscan Averaged Data (*.avg)
Meuroscan Continuous Data (*.cnt)
Meuroscan Epoched Data (*.eeq)
Mexstim Functional Data (*.nxe™ . nxa)
Micolet Functional Data (*.g*.eeq)
Mihon Kohden Functicnal Data (*.eeg)
MIRS Data (*.ta)

Persyst Functional Data (*.dat;*.lay)

Raw ASCI Format (*.cdt™. dat;™ bd:*.asc)
Raw Double Format (*.cdt:*.dat)

Raw Float Format (*.cdt:™.dat)

Raw Long Format (*.cdt™.dat)

Raw Short Format (*.cdt®.dat)

Ricoh Functional Data (*.sqd;*.con;™.ave™.ra
Stellate Functional Data (*.sig)
Telefactor Functional Data (*.dat)
XLTEE Functional Data (*.erd)

[AM T v]

Functional Data Parameter Wizard

When you first load a data file, CURRY will look for its related parameter file. This contains
sensor position information, labels, sampling rate, etc. CURRY creates this file (.dpa) after
the Wizard has been completed. If no parameter file is found and if missing information is
identified, you will see the Functional Data Import Wizard. This will guide you through the
data import, as well as perform a co-registration with the image data, using [generally]
the left and right pre-auricular points and the nasion, if available.

E Note

Starting with CURRY 8, the single .dpa parameter file replaces the .dap and .rs3 files
that were created in prior versions of CURRY.
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The following screen shows a data file that has not been loaded before. CURRY will
attempt to identify as much information as possible from the file contents. In this
case, the file was recognized correctly as a Neuroscan Averaged Data file. If the
format could not be autodetected, a drop-down list will be available. For raw data
files, select Raw ASCII Format or Raw Float Format (Raw Short, Raw Double,
etc., are supported as well).

Functional Data Impart

@ to the Functi | Data Import Wizard
# Thiz file has already been parameterized. You may review the settings and make adjustments, if

needed.

File Information
[ [ ]} File Name: C:\CNS 7 Tutorials\Source Reconstruction\Dipoles\EpiSpike.avg

111 Format: [Neurosan Averaged Data b4 ] Session: 1

EEG 1 Data Order: [Blod@d (Channels) v] Epochs: 1
28 Electrodes

Sample Rate [Hz] f[ms]: 200.0 = Il 5.000 = Channels: 23

Trigger Offset [ms]: -500.0 Samples: 199

Group Information

Magnetic Groups: i Electric Groups: 1

Move unknown Labels to "Others” group

File Information
File Name. The file name and originating folder are shown.
Format. The autodetected format of the file is displayed, where recognized.

Session. This is a feature that is used with some files, where each file can store
multiple "sessions" with different channels, samples, and sampling rate.

Data Order. This is the way channels and samples are stored. Measured
(samples) means that the file starts with measured data for all channels of the
first sample, followed by all channels of the second sample, and so on. This is a
typical way to store continuous files, because data are written as they come.
Blocked (channels) means that (per Epoch) measured data for all samples of the
first channel are followed by all samples of the second channel and so on. This is
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typical for averaged files. The autodetected Data Order is displayed. If the sample
order could not be autodetected, the drop-down list will be available.

Epochs. This is the nhumber of epochs in the file. Epochs can be trials (in the case
of evoked response data), or they can be a way to organize continuous data in a
file of Blocked Data Order.

Sample Rate [Hz] / [ms]. This is the Sampling Rate in Hz (the inverse of the
sample time), and the Sample Time in ms (the inverse of the sampling rate). While
most acquisition systems require that all channels must have the same sampling
rate for all channels, some systems, such as Stellate, let you use different
sampling rates for some channels. In those cases, the fastest sampling rate is
detected, and slower rates are upsampled to match the fastest rate.

Channels. This is the total number of channels in the data file.
Trigger Offset (ms). This is the Trigger Offset in ms. If you have a single or
multiple sweep data file, with a prestimulus interval, the Trigger Offset will be the

latency of the first data point (e.g., -500 ms).

Samples. This is the number of samples per epoch/trial, or the total number in the
continuous case.

Group Information

If the file has a combination of device groups, say, one Magnetic and two Electric
groups, we would verify that they were detected automatically. You will see additional
icons on the left. Each device will have another dialog screen for additional
information.

MEG 1
31 Magnetometers

EEG 1
31 Electrodes

EEG 2
28 Electrodes

Magnetic Groups. This is the number of MEG Groups (cryostats or groups of coils)
in the file. For EEG data, this is 0.

If you are importing Elekta MEG data, Curry divides the MEG data into three
"channel groups", the first of which is magnetometers, followed by two sets of
planar gradiometers. The last channel group is EEG. For source analysis, all active
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channel groups are used, which includes the ability to combine EEG and MEG.
Channel groups can be (de)selected in the user interface.

Functional Data Ml © Functional Data “® FD,Maps All @ Image Data ® 20 View
SX | 28 / 28 epochs
[ Channel Groups / Bad Blocks | + ]
Data Parameters
Channels: 402 Samples: 1001 $
Epochs: 28 Rate[Hz]: 500

Active Channel Groups

MEG

MEG2

MEG3

EEG

Bad Blod: Removal

@ Off () Conmst. () Linear (7) Zero

o &
Reset

Epochs

Moise Estimation

Freqguency Domain

Options

Colors

MGFP Y L\
ms -1000

Electric Groups. If the data file contains electrical data, the number of Electric
Groups used will be indicated. For EEG data, this is typically 1.

The total number of channels in all devices must match the number of channels
in the data file.

The sensors and landmarks can be selected per device. The device to be
treated is displayed and can be changed by setting the desired device to 1 (or
beyond if there is more than one), and the undesired device to 0.

E Note

Only the common offsets and the common scaling factors for all of the channels
in a device are directly accessible from the window. The calibration factors for
each individual channel as well as the channel-to-channel crosstalk
compensation matrix and the sensor coupling matrix needed for some MEG
systems can only be modified by editing the .dpa file by hand (an extremely
rare occurrence). File converters take care of crosstalk and scaling
automatically.

+* Care
When editing data parameters, make sure that all devices are specified. If the
number of channels of the device that is selected for editing does not match
the number of channels in the data file, look at the other devices as well.
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= Note

If the ordering of the channels in the data file is not Magnetic Sensors 1, 2, 3,
Electrode Set 1, 2, Others, the .dpa file can be modified manually (using a text
editor) to reflect the channel correspondences (an extremely rare occurrence).
File converters take care of the channel ordering automatically.

Move unknown Labels to "Others" group. When enabled (default), channels
that would not be detected via Label Matching are set as "Other" channels. "Other"
channels are excluded from many of the operations in CURRY, where their inclusion
would distort the results. If you look at the drop-down list in the Group column,
you will see an "Other" option there as well. This allows you to set any channels as
"Other" channels, regardless of whether they would be recognized via Label
Matching.

Channel Information. Here, the channels as contained in the file can be reviewed,
and the devices can be assigned, if necessary. With EEG data, for example, note that
each channel can be designated as an EEG channel or an Other channel. Other
channels are typically those that are recorded, but are not included in subsequent
analyses. The artifact channels and the pulseometer channels are often designated as
Other channels. Any bad channels that you wish to exclude completely may be set as
Other channels. If you set them as <Off>, they will not be displayed (or even loaded)
with the Functional Data at all. This can be a useful feature when you are trying to
merge files with different channel counts.

I Group Label

01
L
p3
p7

T7

Trigger is a special purpose selection when you have a dedicated channel that carries
voltage triggers. If you are using STIM2, or other stimulus presentation software that
uses TTL pulses for the triggers, you will not have a Trigger channel. When using the
Trigger option, you can configure triggering parameters using the triggers.cfg file,
found in the ...\Neuroscan\CURRY 8 folder. For more information and help with
configuration, please contact curry8help@neuroscan.com.

I

This file defines how to create events based on data in channels of type "Trigger"
# Trigger channels can be defined on the first page of Functional Data Parameters

**

# A file of this name is searched in the following folders, in the following order:
# functional data file folder, user folder, install folder
#

TRIGGERINFO START
Bitmask
KeepGeneric
PositiveFlanks
NegativeFlanks
BinaryMode
Globaloffset
ChannelIncrement

TRIGGERINFO END

65535 # use this (16-bit) number to mask out trigger bits

0 # 4f '1', keep "generic" events already contained in the functional data file

1 # 1if "1', react on positive flanks (0 -> 1)

0 # if '1l', react on negative flanks (1 -»> 0)

0 # if "1", generate event for each changing bit (e.g. a "3" will generate a "1" and a "2")

1] # event type offset to add for all generated events (to prevent clashes with existing events)

0 # event type increment after each processed channel (to prevent clashes between "Trigger" channels)

The labels and locations are for reference only; this information is edited in the next
parameter page(s). Groups of controls can be selected (Shift+mouse) and changed
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simultaneously by typing the first letter of one of the options (such as, typing E will
change all selected channels to EEG).

The XYZ fields will be empty if the data file contains no position information (as when
the file is loaded for the first time, unless the information is contained in the data file
itself).

Group Label Pasx Posy Pasz
1 EEG - oy 31.0 92.2 &1
2 EEG - 0L -0.0 4.5 70.4
3 EEG - F3 3.0 ] 113.3
4 EEG - Py 74.0 51.6 49,3
g FER - T? L _RE 20K

Click the button to see the first, or only, Group (depending on the type of
data file you are using). If you have multiple devices, you can select the device from
the column of icons on the left (only one shown below). In the figure below, the data
file has been loaded before, and thus the "review mode" text.

Functional Data Import

e
| # EEG 1 Electrode Information
Please enter zengor dats here. You may also need to specify landmarks if the positions are not available in Curry's
General internal coordinate system.

Get Positions and Labels from: CURRY Parameter Files {review mode) -

Sensor File Name:

£

= Sensor Unit: mm | Use Labelatching to determine Positions
28 Electrodes
Co-Registration: Leave Positions as they are -

Landmark File Name: o

Landmark Unit: mm

[] use Anatomical Landmark File: =3

Electrodes: 28 [ 28 Sensor count ok
Landmarks: OF fO A Leaving positions unchanged

Type Label Posx Posy Posz
1 Sensor M o1 -31.0 -92.2 64.1
2 Sensor - oz 00 945 704 - -
3 Sensor - P3 -57.0 -56.3 1133 se oy
4 Sensor - P7 -74.0 -516 493 @
5 Sensor M T -85.0 6.5 38.5 'O
6 Sensor M o] 710 1756 1167 € L4
7 Sensor M F7 -70.0 651 3T . P
g Sensor M F2 -51.0 815 86.1
& Sensor - FP1 -29.0 1065 329 R - - ‘
10 Sensor - FZ 0.0 925 1120

[ < Back “ Finish ] [ Cancel ] [ Help

You will be asked first to supply the Position and Sensor Label information.

Curry Parameter Files (review mode) W
=Skip this group=

Curry Parameter Files (review mode)
Functional Daka File
External Digitizer File
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<Skip this group>. Select this option if you cannot locate a proper digitizer
file. All positions become invalid and are set to O.

Curry Parameter Files (review mode). If the file has been loaded before and
the parameter files have been written, you may select this option to review the
settings.

Functional Data File. In some cases the position and label information is
contained in the data file itself (especially with MEG file formats).

External Digitizer File. In some cases the position and label information is
contained in a separate file created when you digitized the positions (such as,
the .3dd file from the Scan software). For example, if you have a 128 channel
recording from Scan, with numbers for the labels, you will have received a Quik-
Cap CD that has the corresponding .3dd file, or you may have digitized your
own positions. After selecting the External Digitizer File option, the Sensor File
Name field will become active. Click the Browse button to select the digitizer
file. At that point there is a lot of information that should appear. If the
digitizer file is in an unknown format, the Digitizer File Wizard will appear.

1. You should verify that the Sensor Units are correct (mm, in this case).

2. In the Co-Registration field, the Use Landmarks from Sensor File
was selected, since the functional landmarks were identified in the sensor
file.

3. 28 of 28 electrodes were recognized, and there is a comment that the
Sensor count is ok. This is the nhumber of sensors identified in the Sensor
and Landmark List, vs. the number of sensor in the device. If these humbers
do not match, the missing trailing positions are filled with zeros.

4. The number of Functional and Anatomical landmarks identified in the
Sensor and Landmark List and the anatomical localization file is shown. If
landmarks are to be used, at least three of them are needed. Co-
Registration between the functional (measured with the digitizer) landmarks
and the "known" anatomical (MRI) landmarks was successful using the PAN
(Pre-Auricular and Nasion) transformation. A PAN transformation is almost
always used. The advantage is that you have to specify the landmarks only
for the functional data, since the anatomical side is clear (the program
"knows" where the Nasion, LPA, and RPA are). In contrast is the SVD
transformation, where 3 (or more) arbitrary functional landmarks plus the
same number of anatomical landmarks are needed for co-registering the
data sets. PAN transformation uses just the three PAN functional landmarks
- be sure to use the same "PAN" definition as CURRY uses.

The MRI data had already been imported in this example, and the
anatomical landmarks were identified as part of the image data import
(discussed in the Image Data Wizard below). See the Additional Messages
section below for other examples.

5. The XYZ coordinates for the landmarks and the electrodes were added to
the table.




6. The display in the lower right displays the electrodes and the landmarks
(red). Note that you can use the mouse wheel to enlarge/reduce the
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display, you can use Shift+left mouse to reposition the display, drag the

display to change the viewing position, and right click in the display to

select viewing options.

Functional Data Import L J T — ___h__ @
# EEG 1 Electrode Information
Please enter sensor data here, You may also need to spedify landmarks if the positions are not available in Curry's
General internal coordinate system,
Get Positions and Labels from: [Extemal Digitizer File ']
Sensor File Name: C:\CNS 7 Tutorials\Source Reconstruction\Dipoles\EpiSpike . 3dd E]
= Sensor Unit: [7] use Label-Matching to determine Positions fl
| |28 Electrodes|
Co-Registration: [Use Landmarks from selected Sensor File v] I
Landmark File Name: =
Landmark Unit: mm i
]
[ Use Anatomical Landmark File: 7 i
]
Electrodes: 28 [ 25 Sensor count ok il
Landmarks: 3F /0 A Positions coregistered using PAN transformation I
i
Type Label Posx Posy Posz ‘n
1 Nasion - Nasion 00 1064 -00
- 1|
2 LPA - Left -80.7 0.0 -00 E=
i
El RPA - Right 8438 -0.0 -00 -
&
4 Sensor - o1 -40.5 478 il
']
5 Sensor - oz 13 689 e i
6 Sensor - P2 -52.3 -39.2 1068 . i
7 Sensor - P7 -36.8 515 A .
8 Sensor - 17 191 38 S, e L ° I
9 Sensor - a 318 1049 - i
10 Sensor - F7 67.2 307 il
[ < Back ][ Finish ] [ Cancel ] [ Help ]

Use Label-Matching to Determine Electrode Positions indicates that sensor

locations will be determined based on the sensor labels. Not enabled indicates
that the sensor file contains sensor locations in CURRY coordinates. This is the

case if the data file was written by CURRY (see Leave Position as they are).

This option is also used if sensor locations are not available at all and the data

shall only be viewed as traces.

Co-Registration. These fields determine how the sensor information is used to
yield sensor locations in CURRY coordinates.

IJze Landmarks from selected Sensor File

v

Leave Po
IJse Land

sitions as khey are

rarks from selected Se File
Load Landmarks from additional Digitizer File

Leave Positions as they are. This option (no transformation / shift) is used
when (re)loading files that come from Localize, i.e., when the positions are
already in the internal CURRY coordinate system.

E Note

If the sensor file is a digitizer file, do not use this option but the next one.
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Use Landmarks from selected Sensor File indicates that the sensor file
(defined above) contains not only sensor locations, but also landmark locations.
These landmarks appear in the Sensor and Landmark List, and if these are the
Nasion, PAL, and PAR, this can be specified.

Use Landmarks from additional Digitizer File indicates that the landmarks
stem from a different file than the sensor file. This digitizer file can be selected

using the File Open button F . Select the proper Landmark Unit (mm, cm,
inches, etc.). (This is only used for some legacy CURRY V2 file formats).

Sensor Positions from Sensor Labels

For EEG data files that contain sensor labels but no sensor locations, labels are
compared with an extensive list of predefined sensor locations that fit to the
warped MRI dataset. These locations are used in the initial montage. They can, of
course, be overridden using a digitizer file.

The following electrode labels are recognized (based on: Oostenveld R and
Praamstra P. The five percent electrode system for high-resolution EEG and ERP
measurements. Clinical Neurophysiology 112 (2001) 713-719):
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AFpl0h  FCCZh AF10h FFCE j=y=lal FCéh AFS j=Tulz] Il
AFF10h  FCC4h FT10h FFTH PPOS FTEh AFZ F%h F2
FFT10h  FCC&h TE10h FTTY j=lalal OIlh AF1 F7h F7
FTT10h  FTTEh Pol0h FTT7 BOOT OIZh AFz F5h F5
TTE10h  TTE%h AFpl0 FOCS BOOS Fplh AFZ F3h F3
TEE1O0h  TTE7h AFF10 Food j=lalal] FpZh AF4 Flh Fl
PEFO1l0h  CCPSh FFT10 Fool pool AFSh AFG FZh Fz
POOl0h  CCP3Zh FTT10 Fodz j=lalal-s AFTh AFE Fidh FZ
AFp%h cCPlh TTE10 FOCZ FOOZ AFSh F10 Féh Fi
AFpTh CCPZh TEE10 Focd FOO4 AF3h FT9 FSh F§&
AFpSh cCP4h PPC10O FOCE i=lelel2 AF1lh FT7 T9h F&
AFp3h CCPGh POo10 FTTH j=lalal] AFZh FC5 T7h g
AFplh TTESh AFpR2 TTES BFl0h AF4h FC3 c5h T7 (T3}
AFpZh TEE%h AFpT TTE7 PFO%h AFEh FCl ©3h o5
AFpdh TEE7h AFpS COPS FOTh AF3h Flz Clh fale]
AFp6Eh CEESh AFp3 Cop3 FOSh FOl0 Foz CzZh ol
AFpEh CPEPZh AFpl Ialel=N1 POZh TP10 Fo4d cdh Cz
AFF9h CFPlh AFpz Ialed=3-1 rolh FT10 FC& céh oz
AFF7h CEEZh AFpZ CCPZ POZh AF10 FTH TEh ok}
AFFS5h CEP4h AFpd CCpd FOdh TE11 T10 E%h a3
AFF3h CEEP&h AFpE COPS FOBh TPlZ TE? E7h T2 (T4)
AFFlh TEEEh AFpE TTER POSh FT11l TP7 E5h j=3]
AFFZh EFO%h AFF9 TEES T10h FT1Z fa3 =] EZh B7 (TS5
AFF4h EFOTh AFFT TEET TP%h HEOG Cp3 Elh =31
AFF&h FECSh AFFS CEES TE7h VEOG CPl EZh j=3e]
AFFEh FECZh AFF3 CEE3 CP5h arl CPz Fdh Bl
FFT%h FEC1lh AFF1 CPEEL CPZh BPZ CPZ Eéh Pz
FFT7h EFOZh AFFz CEEz CPlh Fll cpd EEh PZ
FFC5h EFO4h AFFZ CEEZ CPZh FlZ CP& olh pd
FFCIh FECER AFF4 faj=]=F1 CPdh T11 (MN1) TES oZh =12
FFClh FECEh AFFEA CEES CP&h T1Z (MNZ) P10 Ilh PR (T&)
FFCZh j=lelel=)el AFFS TEES TPEh Pll PoY IZh ol
FFC4h FOCTh FFTS j=3=la Fl0h PlZ Po7 0Tl Oz
FFC&h EOO5h FFT7 BEECT FT%h CBl PO5 0Tz oz
FFTEh P03k FFCS EEOS FT7h CEBZ Po3 oTZ M1
FTT%h POClh FFC3 j=)=Twc] FC5h Fpl POl LE& (PALY M2
FTT7h POOZh FFCl EPOL FC3h Fpz j=la}- RP& (PAR) Al
FCCSh FOCdh FFCz PEOZ FClh FpZ POz Nz (Na®) A2
Foo3h POOGh FFCZ BPEOZ FCZh AFS pod Iz (INI) 71
FCclh POOEh FFC4d EEO4 FCdh AFT j=lal Iz Tz

The Use Anatomical Landmark File field is used, when needed, to retrieve a file
containing the anatomical landmarks (e.g., .pom file) for the MR data. If landmarks
(from the sensor file or an additional digitizer file) are present, and these landmarks
cannot be identified as Nasion, PAL, and PAR in the Sensor and Landmark List
below, you will need to add an Anatomical Localization file containing the locations
of the landmarks in CURRY coordinates.

BS

= Note
If this file does not yet exist, do not select this checkbox and finish the Wizard

L 1 ] H
o Localize

.

anyway. Then, after defining the image data set to be used, open the
window and use Create and Edit Anatomical Localization and Save and Use
Anatomical Localization to generate and use anatomical landmarks.

To summarize:

- If you have digitized the PAL, PAR and Nasion landmarks, and are using the
averaged, or warped, MR data set, you do not need to specify an
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Anatomical Landmark file. The anatomical landmarks are already contained
within CURRY.

- If you have digitized the PAL, PAR and Nasion landmarks, and are using a
subject's MR data, the Anatomical Landmarks are measured during the data
loading process. These are retained in the parameter file, and you do not
need to specify a .pom file in the Data parameters.

- If you have digitized other landmarks than PAL, PAR and Nasion, or if you
have crgated, recreated, or modified an individual's Anatomical Landmarks

[ 1 ] .
via the | *ocalize display, you do need to use that .pom file for co-

registration. If the landmarks are incompletely defined in the middle table
(such as, it has only "Landmarks" and no labels), you do need to use a .pom
file for co-registration. You can insert the pom file into the Image Data
folder in the Database, you can retrieve it in the Functional Data
Parameters Wizard, or you can select Save and Use As Image Data

-]
Landmarks **/ from the Localize panel under B8 Resuts | (after
determining the positions).

E Note

Whenever you select an option for the Sensor, Co-Registration, or Anatomical
Landmarks options you should examine the effects on the preview display, and

the message regarding co-registration. Note also the button. If it is

grayed out, that means that there is a problem. If necessary, go Back, and
make any corrections.

Sensor and Landmark List. All sensors need to be identified here, i.e., their Type
must be set to Sensor or the correct Landmark. The number of sensors identified
must match the number of sensors in the device, which stems from the channel list
in the first page and can be seen in the Sensors field below. Landmarks can be
used or switched Off (if they are to be disregarded). At least three landmarks are
necessary for successful co-registration. If exactly three landmarks are used, and
these are Nasion, PAL, and PAR, no further co-registration information is
necessary. If this is not the case, an anatomical localization file is needed (see
above).

Type Label Fosx Posy Posz |
1 Masion M Masion Q.0 106.4 -0.0
Z LPA - Left -80.7 0.0 -0.0
3 RPA, v Right 4.8 -0.0 -0.0
4 Sensor M o -40.5 =757 47.8
] Sensor M oz -1.3 -80Q.7 £2.9
b Sensor - F3 -52.3 -19.2 106.8
7 Sensar - Py -1.3 -36.8 51.5
g8 SEnsOr M T7 -83.2 181 34.8
9 Sensor M 3 -63.3 3.8 1049
n ROTLETTS - F7 -RR AT my
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Make sure that the Labels, Type and Landmark lines are correct. Check the
channels throughout the list and verify that the Type is correct. Turn Off channels
that are not contained in your data file. Make sure the Sensors and Landmarks are
correctly indicated. The Reference Sensor will append one extra "null" channel
(increases the SNR). For example, if you have a data file that has 64 channels in it,
and you load 65 electrode positions into the wizard. Select the Reference sensor,
and you will see 65 ("64 + 1") channels on the screen. The reference channel
contains just zeros, but this in fact adds information to your data, since "0 pV" is
information.

| Type
sensor I

<O =

Ref, Sensar

Landmark
Mazion
LP2,

RP2,

= Note

Bad channels must not be deselected (turned off) here; otherwise, the number of
sensors will not match the numbers of channels, and you will not be able to
continue.

Additional Messages

The message section mentioned above provides information regarding the outcome of
the PAN or SVD transformation. If you are not using Anatomical Landmarks (that is, a
separate .pom file), a PAN transformation is used for co-registration. If you are using
Anatomical Landmarks (from a retrieved .pom file), an SVD transformation is used.

In the case of the PAN transformation, the statement does not mean that the
anatomical landmarks, measured when the MR data were loaded, are being ignored,
rather, it means you do not need a separate .pomfile.

If instead you see other messages, this means that sensor position data were not
detected for some or all sensors. You should provide the information if available. There
are several ways to do this.

1. If you have a Neuroscan SCAN system with a digitizer, you will have created a
.3dd file in 3DSpaceDx. This contains the functional landmarks and electrode
positions. You can merge that information with the data file in EDIT. Retrieve the
data file, right click to see the Load 3D Electrode positions option, and save the
file with the information in it. CURRY will autodetect the information when you
enter the Data Parameters.

2. You can load the .3dd file directly into the Study in the Database, or in the Data
Parameters. Use the Browse button for the Sensors field to retrieve the .3dd file
from the same subject as the data file. Generally, this step will result in a
successful PAN transformation (provided there are valid PAN landmarks in the .3dd
file), and you can continue.
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3. With EEG and MEG data from other sources, there may be additional files that
contain the electrode labels, the sensor positions, and the landmarks. These were

reviewed above. Use the Browse buttons |:‘:| to load the files in their respective
fields.

4. All sensors with unknown positions may be assigned to the "Other" group (in the
previous Parameter File Information screen). MEG channels (file formats with
multiple MEG groups), however, cannot be "re-grouped". This is generally not an
issue, since those files always provide valid coil positions.

The example above used electric data; the display for magnetic data is very
similar.

When you have all the correct information entered, click the button to

complete the import. The parameters are written to the generic parameter file (.dpa).
This file will later be read along with the functional data file, overriding information from
the file itself.

Parameter files. The Parameter file is a text files created by CURRY (.dpa) containing
all of the parameters for the particular file. The .dpa file is created in the last step.
When a file is opened subsequently, the .dpa file is read, overriding information from
the file itself.

16.2 Digitizer File Wizard

If CURRY is unable to recognize a digitizer file you have retrieved, you will see the
Digitizer File Import screen appear.

Step 1. Select the option describing how the data in the file are organized: Delimited
or Fixed width. Then select the range of rows that you wish to import. Verify the
information in the lines of text, then click Next.

Delimited should be selected if columns are separated by characters such as
commas or whitespace. This is the default. An example of a Fixed Width type file
is shown, where all rows are selected.
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Raw Digitizer File Import - Step 1 of 3

Welcome to the Raw Digitizer Impart Wizard. Spedify the way columns are separated.

File data are organized

i@ Delimited (Characters such as commas or tabs separate each field)
(7 Fixed Width  (Fields are aligned in columns with spaces between each field)

Import data

From Row: 1 = ToRow: 35 =

2
3NZ------ 21.58=-0.74 - --1.396
40F - -0 16.23=-3.08--21.03
SLPL - - - - - 15.17=-9.65---9.,57
gRER - - - - - 15.56=6.77 --11.58
FLUE - - - - - 16.28=-5.28---1.35
gol1------ 14,72=-6.74 --18.,93
9oz - - - -~ 16.23»-3.08--21.03
10F3 - - - - - - 21.61»-8.13--19.25
11B7 - - - - - - 17.22»-9,50 -15.63
12T7------ 13.10=-10.05--10.01
C R i S - CO.. o N . 12 "D
4 L

< Back ][ Mext = ][ Cancel

1/ Example -file -for -testing the raw digitizer wizard

m

In Fixed width mode, it is assumed that each column has the same width, and the

gaps between columns are filled with whitespace. This option may be useful if
labels consist of more than one word. Some files have information in the header
that uses the first few lines. You can delete those lines by setting From Row to

the first data line.

Impart data

From Row: | 3 = ToRow: 35 =
1 < Emample file for testing the raw digitizer wizard =
2
3 HZ 21.58 -0.74 -1 9% E
4 oL 1. 23 -3 .08 -21.03
5 LFA 15.17 -9. 65 -9 57

Step 2. If you selected the Delimited option, you will see the following dialog screen.

Select the delimiters that separate the columns on this page.
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Raw Digitizer File Impart - Step 2 of 3 [

Spedfy the field separators. Multiple selections are possible.

Field Separators
Tab [] comma [] other:

Space ["] semicolon

Treat congecutive separators as one

Cal, 1 Caol, 2

MZ 21.58
oL 168.23
15.17
15.56
16.28
14.72
18,23
21.61

17.22

19.10
25.58
21.62
20.61

Field Separators. These are the types of non-exclusive definitions of tokens (i.e.,
separators) that separate each column. Available are Tab, Space, Comma,
Semicolon, and Other, for user-defined token(s).

Treat consecutive separators as one. With this option enabled, the import
wizard combines successive tokens to a single one. For example "Nasion,,,10.0"
would result in two columns, not in four.

Click Next to continue.
If you selected Fixed Width, you need to define the column margins in the display.

Click in the screen once to add a column break between the columns, or twice to
remove one. Click Next to continue.
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Raw Digitizer File Import - Step 2 of 3

Click to add a column delimiter, doubledick to remave.

|5

NZ
02
LPA
REA
LUE
01
0Z
B3
E7
T7
C3
E7
E3
FFP1
FZ
CE
|
FE2
F4
Fa
4
Ta
|og
P4
FPZ

21.
16,
15.
15.
16.
14.
16.
21.
17.
19,
25
21.
26 .
24
29.
28
24 .
24
25
21.
25
19.
17.
22.
25.

58
23
17
56
28
72
23
61
22
10
5o
62
61
92
04
62
58
77
aa
49
43
a4
a5
29
23

-0.74 -1.96
-3.08 -21.03
-9.65 -9 .57
6.77 —-11.58
-5.28 -1.9%
—6.74 —-18.93
-3.08 -21.03
-8.13 -19 .25
-3.50 -15.63
-10.05% -10.01
-8.60 -13.28
-8.12 -6.07
—-6.73 —8.1%
-4.41 -3.64
-0.76 -8.72
-1.36 -15.11
-2.62 =-21.14
3.1 -—-4.93
4.12 -8 4%
5.76 -7.94
4.99 13 40
£.95 -12.17
5.82 -16.89
3.51 -20.47
-0.40 -=3.40

4|

m

< Back ][ Mext = ][ Cancel

J |

Step 3. Click the column header for each field to define what each column contains.




368

Faw Digitizer File Import - Step 3 of ?_

=

Define each field by dicking on column header. Specify at least the x,y,z coordinate columns.

Label ¥ Coording*= aeCanrdinobs 7 Coordinate it

NZ 21.58 Discard 196

0z 16.23 Label -21,03

LPA 15,17 9.57

RPA 15.56 ¥ Coordinate -11.58

LUE 16.28 y Coordinate -1.95 =

o1 14.72 z Coordinate -18.93

0z 16,23 -21.03

P3 21.61 ¥ Mormal -19.25

P7 17.22 y Mormal -15.63

T7 19,10 -10.01

3 25.58 z Normal -13.28 m

F7 21.62 ¥ Compensation Coil 6.07

F3 26.61 c tiom Col -3.15

FP1 24,99 v Compensation Coi 364

FZ 29 04 z Compensation Coil .72

CcZ 28.68 -1.36 -15.11

PZ 24,58 -2.62 -21.14

FP2 24.77 3.18 -4,93

F4 25,88 4,12 -3.45 18
[ < Back ][ Finish ] [ Cancel ] [ Help ]

Clicking on the column header specifies the type of the selected column (the
column content is auto-detected). Discard rejects the column's content, Label
defines the sensor label, x,y,z-Coordinate define the sensor position, and x,y,z
Normal define the sensor normal (necessary for MEG/MCG only). With MEG files,
you will see the Compensation Coil coordinates (if you are importing gradiometers).

Clicking the Finish button closes the wizard and writes the information obtained to a
.dpf file (Digitizer Parameter File), where the .dpf extension is added to the file name
(example.dig —+ example.dig.dpf).

To re-invoke the wizard, delete the .dpf file (Remove Column Info from the

Database context menu) and re-access the digitizer file. "Raw" digitizer files will also
display a small cog wheel # if a .dpf file is present. You can also "re-parameterize" the

digitizer file if you make a mistake by using the button indicated below.
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16.3 Co

EEG 1 Electrode Information

Please enter sensor data here. You may also need to spedify landmarks if the positions are not available in Curry's
internal coordinate system.

Get Positions and Labels from: |Externa| Digitizer File - |
Sensor File Name: C:\Users\Desktop\ElectrPos. dig _"'75 e
Sensor Unit: ||:m - | |Use Label-Matching to determine Positions

-Registration Details

This section describes details regarding CURRY's more specific requirements and
operations pertaining to co-registration.

Sensor Locations
This section describes the definition of EEG or MEG sensor positions in functional
and anatomical coordinates.

Source localization and reconstruction methods require more than just the
functional data: knowledge of the precise 3D coordinates of the sensor positions is
also necessary. To use image data along with functional data, the coordinate
systems have to be co-registered. Depending on the available information, CURRY
supports a variety of methods for importing 3D sensor coordinates and co-
registration.

€ e

The positions of the electrodes on the subject’s skin must be determined.

g MEG

The position(s) of the cryostat(s) with respect to the subject’s head or body is
sufficient, since the geometric arrangement of the sensors within the cryostat is
known.

Sensor locations must either be known in image (anatomical) coordinates. Then,
co-registration is unnecessary. Or, the locations of some landmarks must be
available in anatomical and in sensor (functional) coordinates. These landmarks are
then used for coordinate system matching. They may be:

- landmarks such as the nasion and the auricular points.
- a subset of the sensors themselves.

- MEG localization coilsets fixed on the skin.

- any other points, normally located on the skin.

Combinations
The following methods for determining and co-registering sensor coordinates are
supported:




370

Label-matching where sensors are identified by their labels and locations are
taken from a built-in list,

PAN transformation using a digitizer file containing sensor locations and the
PAL, PAR, Nasion landmark locations,

SVD transformation using a digitizer file containing sensor locations and
arbitrary landmark locations plus a file (created in CURRY) containing the
same landmark locations in image data coordinates,

International 10/20 or 10% electrode system locations calculated in CURRY
based on the individual subject's skin segmented from MRI or CT,

Identification of EEG or ECoG electrode locations in the individual subject's
image data, and

Identification of ECoG grid cornerpoints in the individual subject's image data.
CURRY can use these to calculate the grid layout.

In the following sections, the strategies and files for specifying sensors and
landmarks are described.

Planning to use Landmarks
When landmarks are used for co-registration, several points have to be kept in
mind.

- At least three landmarks must be used, else the registration problem has no
unique solution.

— The highest registration accuracy is obtained around the center-of-mass of
the used landmarks.

- Registration accuracy is less sensitive to errors in the individual locations the
more landmarks are used.

This implies that at least three landmarks must be used. Landmarks at the nasion
and the preauricular points are good choices as their center-of-mass is near the
center of the head. The inion is a good choice for an additional point.

If there is the possibility to use image markers (vitamin E capsules), landmarks can
be placed at arbitrary positions, e.g., at the four just named.

If image markers cannot be used, landmarks must be recognizable in the image
data itself. For the nasion and the preauricular points, this should be no problem. If
the inion can be found in the image data, it should also be used.

E Note

Instead of the preauricular points, any uniquely identifiable locations in the vicinity
of the ears can be used, e.g., the frontal parts of the ear-hole borders.

** Care
When landmarks are digitized using a stylus, the manually applied pressure must be
controlled. Different pressures can result in differences on the order of millimeters.

8 v

If localization coilsets are to be used as landmarks and image markers (vitamin E
capsules) are available, the spatial resolution of the MEG system has to be
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considered. Coilsets have to be placed in a region where the spatial resolution is
high.

Sensor and Landmark Files
Sensors and landmarks can be read from various third-party file formats, the most
flexible of these being the .3dd and .dig digitizer file formats.

Digitizer files can have several different extensions: .3dd, .dig, .pom, etc. They are
typically entered either into the Functional Data Import Wizard. (In the SCAN
program, you may merge the .3dd file with the data file, so all of the information is
contained in the data file).

Digitizer files contain the locations of sensors and/or landmarks in an arbitrary
coordinate system. They must adhere to the following conventions:
- One row per sensor or landmark.
— The three location coordinates and an optional label must always be found in
the same columns.
- The units used must be 100um, mm, cm, dm, m, or inches.
— The ordering (not the exact rows) of the sensors must be the same as in the
data file.
— The ordering (not the exact rows) of the landmarks must be the same as in
the anatomical localization file. When the latter is created, this has to be
accommodated.

Neuroscan Electrode and Functional Landmark Position

Files

Neuroscan electrode and functional landmarks are created in the Digitize part of
CURRY 8 using the FasTrak or Vicra digitizers. 3dd files created with 3DSpaceDx
and SCAN will also be read by CURRY 8. You may:

- Merge the .3dd file with the Neuroscan data file in EDIT (right click

between electrode displays and select L0ad 3D Electiode positions  +hen save
the file with the changes. In that case CURRY will read the position data
and you will not have to load it explicitly.

- Load the .3dd in the Functional Data folder in the Database (this is just
a convenience - the .3dd file will be preselected in the Wizard).

- Load the .3dd file in the Functional Data Parameters Wizard.

BESA Electrode Position Files

BESA electrode position files .eps or .elp, optionally along with their
accompanying electrode label files .ela may be used for specifying electrode
positions.

For all BESA files, the organization of the data into columns must not change
between lines in the file, i.e., the x, y, and z, with respect to theta, phi, factor
coordinates (and possibly the labels) must appear in the same columns in all
lines. Also, the units used to specify the coordinates must be the same for all
of the electrode positions in the file.
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BESA electrode position files and electrode label files must have the same
basename. Either, but not both, can be entered into the Database in the
Functional Data folder.

EGI Electrode Position Files
CURRY supports EGI's .nsi files.

Free-Format Digitizer Files
Line-oriented ASCII files can be used as sensor/landmark files and
parameterized using the Digitizer File Wizard (described above).

Sensor Files from Existing CURRY Studies

It is possible to use (or reuse) sensor and landmark locations from other Studies
(.rs3 files) as digitizer files.

Anatomical Landmark Files

Anatomical landmark files are generated within CURRY with the .pom extension.
They store the landmark coordinates in anatomical (image) coordinates, and
thus define the coordinate system into which the sensor locations are
transformed. Anatomical landmark files are needed for SVD transformation only.
Anatomical landmark files are entered into the Image Data folder, or in the
Anatomical Landmarks field in the Data Parameters. They are created using the
Localize options, described below.

** Care
The ordering of landmarks is important. Landmarks in the anatomical localization
file must have the same order as in the digitizer file or the montage.

Digitizer Files Created Within CURRY

It is possible to create an individual EEG montage for a specific anatomy, based
upon the individual image data. In such a montage, the sensor locations are
already in CURRY coordinates. Individual montages are generated in the
Localize window and they contain sensor locations obtained from image
markers at the electrodes.

There are several ways this can be accomplished. One way is to identify the
individual electrode positions by clicking on them, as shown in the next
sequence. Other ways are to use the 10/20 system setup and the ECoG grid
computation. These are described in the Localize, Context Menu section
below.

The basic procedure is as follows:

1. Load the MR data and go to the Localize window. In this subject, the
electrode locations are clearly marked.
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2. While in @ Append Mode, click on the electrodes one at a time, in the same
order as in the data file, and see the positions in the Localize table. Relabel
the electrodes accordingly (if desired).

Label x[mm]| v [mim] | z [mm)]
1o 61 -685 B33
2oz 15 697 BA1
Calps 520 186 1126
alp7 71z -1 e
5|17 @18 177 386
6|c3 550 277 1036
7F7 670 706 T
glm 525 604 B3
~oFp1 273 1029 375

inlFr A an 1 ana

3. When you are finished, click the Save and Use As Digitizer File button
(select a folder and enter a file name for the .pom file).

4. The .pom file is added automatically to the Database's Functional Data
folder. The second screen of the Wizard will open.

4 [*= Dipoles, Scans, and CDR

?{- Epitpike.awvg

D rreasured from MR.pom

5. In this example, we initially used Label-Matching to determine the electrode
positions (left). We then selected the digitizer file, which applied the measured
positions in the .pom file. The accuracy of the measured electrode positions is
seen clearly on the segmented skin surface.




374

Label-matching Measured positions

The measured electrode positions may result in more precise localization.

17 Signal Processing

The basic signal processing options are contained in the Functional Data parameter
panels. When you first open a Study, you will see only a few of parameter panels. This
simplifies the display, letting you select only those operations that are relevant to your
analyses.

Functional Data

G- 2O a

Channel Groups / Bad Blocks |+
Epochs

Montages

[
[
[
[ Frequency Domain
[
[
[

Click the 4+ sign to see additional parameter panels.
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Add Rereferencing

Add Baseline Correction
Add Filtering

Add Ternplate Matching
Add Artifact Reduction

Add Miscellaneous

Add them in the order you expect to apply them. Note that each one has its own + sign,
letting you select the next set of operations from that list. Each has it own option to

R
remove the selection smove . The check box allows you to set the

parameters, but then not apply them by unchecking the box.

| Channel Groups /Bad Blocks | + |
[Ed Rereferendng |+
[Ed Baseline Correction | + |
[Ed Filtering | + |
[Ed Template Matching | +]
[Ed Artifact Reduction | +|
[Ed Miscellaneous | + |

Moise Estimation ]

Frequency Domain

Colors

[

[ )
[ Options ]
[ )

You may have multiple instances of the same parameter panel. For example, you may wish
to have two Artifact Reduction processes, reducing two different types of artifact. Or,
you may wish to scan the file for more than one class of feature, such as, epileptic spikes
from different regions. Or, you can do some initial filtering and later do some further
filtering, if desired.

You may drag and drop the panels to change their order.
The Functional Data Toolbars have shortcuts to many of the options you will use. The first

is found at the top of the Functional Data parameter panel. The second is seen when you
position the mouse in the upper left corner of the data display.

S-%XIpPFIRO WINMNNTFERIOO0O(0C0IEehRB

Additional options are found in the Functional Data drop-down list on the Main Menu Bar
(left), the context menu accessed by right-clicking in the Data Display (middle), and the
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context menu accessed by right clicking on an electrode label (right). These are described
in the following sections.

Functional Data | Maps ImageData Le

Show Informaticn...

Zoom In Alt+Z
"".n. Data Parameters... Zoom Cut Alt+1
Montage Editor.. 9 Butterfly Plot Alt+B
W Butterfly Plot Alt+B
Deselect All Ch | Ctrl+D
$ Autoscale Alt+5 Eeelee annes r+
Select All Ch I Ctrl+5
v Tracking Mode FIee annes "
Invert Channel Selection
Deselect All Channels Ctrl+D Display All Channels Ctrl+ A
Select All Channels Ctrl+5 Reset All Channels Select Channel
Invert Channel Selection Reorder Channels... Deselect Channel
Display All Channels Ctrl+A Interpolate Channel...
Deselect All Epochs
Reset All Channels e AR Zoom Channel 2
Teggle Actual Epoch Space

First Page/Epoch Home Sellect Al Epnche Set Filter Frequencies...

o Mext Page/Epoch Page down Invert Epoch Selection Show This Channel Only
Channel Celor...

Toggle Epoch Space
Previous Page/Epoch Page up Delete All Events e

m Last Page/Epoch End v Tracking Mode Send to Waveboard 1
Deselect All Epochs S ot Diferences Send to Waveboard 2
Select All Epachs Use Mousewheel to Scroll SEllEmEaEis

Invert Epoch Selection Save as Wave File...

% CopyImage to Clipboard Ctrl+C

":_" Previous Event Shift+ Left Copy Image to Clipboard (emf)
|5 Delete Event Ctrl+E T Append Image to Report Ctrl+ Shift+R
|5 Mext Event Shift+Right Save Image As...

Delete All Events Print Image...

Edit Event Annotations... C

olors...
Save 2

17.1 Functional Data

Viewing Data
Assuming that your data file(s) has now been loaded into the Database and the
parameters have been detected or modified as needed, the data are displayed by right

clicking on the Study name and selecting option (pr double-click the

Study name, or by clicking the icon). The © Functional Data window (or any display

containing the Functional Data) will display the waveform data.

The display of the single sweep data file, or of the first epoch of a multiple sweep file,
or the first page of a continuous measurement file is seen. It shows all or some of the
channels from the selected device, together with the mean global field power (MGFP),
if selected. The data for each channel are filtered according to the settings chosen in
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the [Z Filtering |+ panel, and displayed according to the settings chosen in

the | Colars | and | Enlion: | panels. These are described below.

Viewing Single Sweep Data

Neuroscan averaged (.avg files), or other similar single sweep files, may be retrieved
and displayed as shown. Voltages for each channel for the latency of the cursor are
displayed on the right side. The display options are accessed primarily from the
Options panel in the Functional Data options, and are described in that section

below.

EpiSpike

o1 WWMW 22
oz ,________\_/___H_\_,___F—WJW 68
3 - ] /\\/_\___ 63
P7 ﬂ————“—x_f——w——w—w—f”*’i\\fﬂ_f/f_\—_f 71
v — -258
c3 ,—____—_____,v/? -26
7 -290
(=) ﬁ~————~—f~———~——~—\/’\\_/-‘\L___/—f 70
m ——— | " T T a2
7 ——————— | T —— 88
cz -_— ] //_\-\\_’_,_\_“__/m,_ 139

|~
P ——————————— 1 T | 86
F4 =~——~——-~————~———————M_//’_ﬂ“——‘“~———__—————~ 141
(3] w———ﬁ———f————«ﬁu//_‘”‘ﬁ—x—___,_———_———w 125
@« —_ ] T — T im
_//—\—\_\_\\-W_’___-__-‘
. — —— ] 128
P

e
P4 -_— . — . 180
FPZ ———————Fﬂ————————ﬁqﬁ -4
02 WH\JM 86
M2 —_—— T ] /ﬂ_\q—h—_"“-‘_,_\_,_\_,_,__—'——"—”—h—_— 93
M1 M—W;}{W -102
F10 h—~——f”‘=————f—~————7(l<’———————~———-_—————~“~—w 51
rn - -339
T10 ﬁh——_——-’x——_——ﬁ———ﬁk 57
T9 e -271
MGFP L 153

ms -15 120 55

Briefly, you can rescale the data, select/deselect individual channels, show the data in
a Butterfly Plot, change the polarity, create a power spectrum, and select a different

Rereferencing

reference channel in the | v [+ | panel. You can change colors in

the | inloss | panel.

If you have loaded multiple average files in the Study, the individual files may be seen
by dragging the sliding bar below the display, or using the Toolbar icons

00000




378

The data (all file types) are displayed using whatever Reference you have selected (in

the |[4] _ Rereferencng |+ panel under @ Functional Data ). CAR is the Common
Average Reference. If you deselect the Active Channel Group, you will see the file with
its original reference (as it appears in, for example, the EDIT program in SCAN; you
must select a CAR if you are performing source analysis).

7 Rereferendng |+|

EEG <CAR > (]

Comman EEG Reference

Viewing Epoch or Trial Data

Neuroscan epoched (.eeg), or other similarly formatted files, may be retrieved and
displayed sweep-by-sweep. Voltages for each channel for the latency of the cursor
are displayed on the right side. Step through the sweeps using the Toolbar icons

m' a '. G m, the arrow buttons, or drag the cursor bar through the file. Pgbn and
PgUp will step through the file sweep by sweep ('ﬂ and ":'). Home returns to the
beginning of the file (m); End goes to the end of the file (m).

=

Right click in the data display and enable Use Mousewheel to Scroll to go through
the epochs using the mouse wheel. In this case, you can use the up and down arrow
icons on the Toolbar to scale the data, or use the + and - keys by the number pad on
the keyboard.

The sliding bar can be dragged to a new location with the mouse, or may be moved

using the arrows keys on the keyboard. Use the autoscale button t to rescale the
data display, or the up and down arrows on the keyboard. The epoch duration is

301 =

determined by the number of samples Samples: (seen in the

Functional Data Wizard ":" ). In the example below, the AD rate was 250 Hz and the
dwell time, or time between data samples, is shown as 4ms

Y

sample Rate [Hz] /[ms):  250.0 [ [ 4000 5 1p this file, the zero point was offset by

200 ms, as seen with the 'ngaer Offset [ms]: 2000 5 field in the Wizard. The 0 ms

latency is indicated by a light gray vertical line in the Functional Data display.
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The sweep number is displayed in the lower right hand corner (92). You may
accept/reject each displayed sweep by pressing the space bar (rejected sweeps are in

gray), or by using the " button on the Functional Data Toolbar. You have the
Deselect All Epochs

‘ Toggle Epoch

options to select AllEpochs  5ccessed by right clicking in the data display. You
can average the sweeps by selecting the '@ Average option in the
| Epachs | panel.

Viewing Continuous Data

If you load a continuous type of data file, you will see the file displayed as shown
below. The voltages per channel at the cursor position are shown on the right side.
The events are seen at the top. Channels that have been designated as "Other"
channels (typically the artifact channels), are always autoscaled (seen in blue below).
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Viscpt

FP1-avg 80.9
F3 - avg : 132.2
L B 1 R o T B s e e o I e -6.3
P3 - avg -12.1
01 - avg -21.2
F7 - avg 42.0
T3 - avg -8
TS - avg -19.7
FZ - avg 0.6
FCZ-avg -3
CP3-avg —t -10.8
FC3-avg -0.3
TPF-avg -14.0
FPZ-avg 70.2
FTF-avg mesoeme—r 11.8
FP2-avg 63.9
F4 - avg 1.8
C4 - avg g T -11.2
P4 - avg -0.9
02 - avg -27.5
F8 - ayg wrsrmeesimssme—y v 2.2
T4 - avg -18.7
T& - avg -20.3
CZ - AV Wt p i i e A ot e -5.5
PZ - avg -12.8
CPZ-avg -8.6
CP4-avg -10.0
FC4-avg d -6.7
TP8-avg -21.6
0Z - avg -23.4
FTB-avg | . T NS\ SV e -12.3
VEOG 337
MGFP 26.9

1:37.680

£ T T T T e e T T T T e T T e e e TR T T T e e e e T T T e e T e T T T T T e T T I e T e e e T eI e PR T r e T 5
< 00:30 01:00 07 02:00 02:30 03:00 03:30 04:00 >

There are several ways to navigate through the file. You can use the icons on the

I |
Toolbar 00005 l'}. The left and right arrows move page by page.
The arrows with the vertical lines move to the beginning and end of the file. If there

I [
are Events (from Event Detection) in the file, use the # and I'} buttons to move to

the previous and next events. (Use the IE‘ button to delete the event). Drag the
sliding cursor bar to any point in the file. Click to the left or right of the sliding cursor
bar to advance or go back by the number of displayed seconds (the number of

displayed seconds is set by the "2gesizelsl:  10.000 -
under | @ Functional Data ). The PgUp and PgDn keys have the same

function. Home returns to the beginning of the file; End goes to the end of the file.

option in the

Options

You may also use the Scan Data options, found in the Options panel. This is described
in the Options section below.

|:| Average Time Interval Bep

-

Stepsize [5]: 1.0 = Scan

Delay [s]: 0.0 = Movie

= Note

While you can select the number of seconds to display, CURRY actually reads data
before and after the seconds that are displayed. Additional samples are read to give a
total number of samples that is a power of 2. This is needed when you perform an FFT
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(Spectra option under[ Frequency Domain ]). When using tapering, the extent of

the taper may or may not be visible in the continuous data display, depending on how
may samples are being read and the extent of the taper (set by the Width [%] field in

the Advanced Settings under [ Filtering |+ ]). When performing artifact
reduction, you may see, for example, three blinks in the data display, yet a fourth blink
may be seen in the hash marks below the data file. The extra blink is from the section
of data being "read" but not displayed.

Note also that there is an event bar. Each tick represents the position of an event in
the file. Position the mouse over an event and a Tooltip will display the type of event
and the seconds into the file. Use the smaller arrows at each end of the event bar to
step forward or backward one event.

All of the scrollbar modifiers are summarized in the figure below. Note the various uses
of the Shift and Ctrl button.

Step Backward Step Forward

One Screen Click to go to One Screen One Event
One Event Backward that event Forward
</ ||||||Hllll\H|\||||H|||\|||\|\||||H||\||Hl\ll\l\\MlHll\ll\|\||||\||\||\|l||l\||\|\|\||\ Hl\||||\||\||||\|\||||Hll\||MH|\|||||\|\||\|\|||\||\|\||H|||\|\|||||||||\|\|||||\||\||||H|\7
(.\ 2 0100 01:30 02:00 / 02:30 03:00 03:30 @00 )>
Step 1/10 page = Shift+click to move half screen slide to Any Position Ctrl+dauble click to Step 1/10 page
Backward Event forward or backward go to any location Forward
shift+click on button goes Tooltip Shift+click on button goes
1/100 page Backward 1/100 page Forward
Click to go to
that event

If you click on one of the event ticks mrmiirm ||ﬁu it the cursor will be placed on

the event, even if it is not selected in the Event List. Double-clicking on an event sets
the left and right cursor according to the Pre [ms] and Post [ms] times in the Event
List. The middle cursor is set to the event latency.

Viscpt
FPL =t T st iy ol o sl ™0l e pttipanlide™, | sttt Lo s oo e
e e I s S s e
Y . P3 = et gl opin e d”
FEXBABIE K 61 A e M S
F7 N R T [
[ Events / Epochs ] RE R Y aa e e F AP P T T NP FECR VRIS S §
Event Average (0 Groups Active): E W W m m m "
(1 [2lzlals]elz]s e ]m] O e B T Vgt VPN R I e
cp3 wmwmwwwwwm“
. e FC3 MWWWW*M%WM“
Types e L Y M i L O T
Group Labet 2 i A mn PG SRS A RO SO v Ay
- . T T T e it et L NSRS PRt EAI PRI S
eors | DA S I N L e rars (VKPS VPR R P
"
Type Time  Diff.[s] Annotz E: memm
02 RN el (PRI i) Mt
F& L T T eV e T ARV e, Lo il BN FevEarees
e R R ot e S o e, SRR BSOS IRV it o
T6 WWWW;
. = v CPZ w%mwr
CP4 R S AR WL
Annatation: _T_Eg mmmm’
[T Manual Align [ms]: 0 2 EI'ZS m w m W., :
Pre [ms]: Post [ms]: £0G i -
500 5 500 5 MGdFlIJ:' e’} |
39.224 39.724 40.224
Fl [ARARRRRRNINRRRAR] 1

0200 02:30
[)) i} 2ial




382

If you the left, middle, and right cursors manually around an event (for example, to
select a different time point than the event itself for source reconstruction), the
relative position toward the event will be kept if the middle cursor is within +- 1 sec of
the previously selected event. For example, imagine there are spikes events where you
want to jump from one spike to another, but the time point of interest (for maps or
source reconstruction) is not the time point of the event, but slightly before or after
it. You can let CURRY mark the event time point, as usual. You then manually shift it
slightly. If you now jump to the next event, this slight shift is kept

- relative to the position of the original event. If you shift the middle time cursor more
than 1 sec away from the currently selected event, CURRY assumes you no longer
want to concentrate on this event and re-centers the middle cursor the next time you
jump to a new event.

In the example below, Template Matching was used to detect the spike and slow
wave patterns in the file. The two vertical cursors define the Timerange that was
used for template matching. The orange is defined by the Pre [ms] and Post [ms]
fields in the Event list. If we want to look at the Maps for the peak, we would need
to set the middle cursor. If we set it for All maps, that would be a map for every
data point, which could be a lot of maps. If we want to do source reconstruction,
the entire Timerange would be used, yielding many results that would not be of

interest.
| Events | Epochs | | Channel Groups / Bad Blocks | & | Fpl W"\MW\/W
Event Average {1 Group Active): | 7 Filtering | + | Fp2 AMW\U\/W
talalslslelzlels [0l NG ronplatematcing o) [ WWW\C}C
Type: |tmplt 2343 +| [ Gondition Templ, Channel:  C4 o FA  Lmmma AT [
] [
Group Label:  tmpl Template Timerange [ms]: @ el H‘A\\ T
Count: 20/2347  Color: 8863 = 9430 s Get
P3 LA e w”\w st |
Type Time  Diff.[s] A * d ‘_\A/\L\
P4 Mmﬂ_\/\,‘r
tmpl1 00:08.863 10( il
tmplt  00:23.156 143 10 01 WWWWW
tmplt  00:37.459 143 120 02 i N W
tmpl1 00:45.723 8.253%  83|_
tmpl1 00:56.840 1.1 10 F7 WWW
tmplt  0L:04.625  7.7852 83 8 MWWW
tmpl1 01:05.254 0.6289 11 13 WWW
tmpl1 02:00.849 55.7 | 68 Amplitude [%%]: Correlation [36]: Count: Ta
tmpl1 02:08.137 7.1875 110 0.0 - 59.0 ry 10
tmpl1 02:19.336 112 10: ' = ' = T5 WMW
tmpll  02:32.672 13.3 93 | Epochs | e W‘MHWWF‘
tmpll  02:38.367 56953 1% E——
tmpl1 02:44.000 5.6328 10¢ | Moise Estimation | §la1 WW
tmpl1 03:08.965 250 11 - | Frequency Domain | A2 N\_‘_/\/\\/W\f\/\_/f“,\//
4 m 3
Maontages Fz A T e T T N
Annotation: | | W
- i T ML M T Y
O | Options | Cz RAYa
Manual Auto-Align: <Offz [ » N N e
| Colors | Pz ]
Pre [ms]: Post [ms]:
- P e T
1000 |5 oo |5 MGFP il

We can reset the outer cursors to define a smaller Timerange, and place the middle
cursor at a point of interest. The single map corresponds to the middle cursor
position. Source Reconstruction would use the smaller Timerange.
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When we click on a different event mark (tick mark), CURRY will go to that event,
maintaining the Timerange and relative position to the original event. This greatly
facilitates mapping and source reconstruction for each spike, since you do not
need to change the cursor positions.
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Right click in the data display and enable Use Mousewheel to Scroll to go through
the file using the mouse wheel. Use Shift + mouse wheel to scroll through half a
screen at a time. In this case, you can use the up and down arrow icons on the
Toolbar to scale the data, or use the + and - keys by the number pad on the
keyboard.

The Functional Data panels are used primarily for data preprocessing, including artifact
removal, baseline correction, filtering, noise estimation, and event detection. You can set
the colors for the Functional Data display components, as well as additional options. Press
F9 at any time to display the panels.




Functional Data
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Channel Groups f Bad Blocks
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Epochs
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Options
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The Functional Data options are associated with the

[@ Functional Data

Some of the options pertaining to Functional Data are found on the Main Menu Bar.

The items pertain to the display of waveform data, navigation through the file, and

exporting data.
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Functional Data | Maps Image Data L

Show Information...
B Show Video Window...

-ﬁ- Data Parameters...
Mentage Editor...
W Butterfly Plot Alt+B
t Autoscale Alt+5

Tracking Mede

Deselect All Channels Ctrl+D
Select All Channels Ctrl+5
Invert Channel Selection

Display All Channels Ctrl+4

Reset All Channels

First Page/Epoch Hormne
Q Mext Page/Epoch Page down
‘ Teggle Epoch Space

Previous Page/Epoch Page up
lml Last Page/Epoch End

Deselect All Epochs

Select All Epochs

Invert Epoch Selection

Previous Event Shift+Left
IE Delete Event Ctrl+E
Mext Event Shift+Right

Delete All Events
Edit Event Annotations...

Save b Save Data...

Save Moise Covariance...
Save Peaks...
Save Averaged Interval...

Save Pearson's R Coefficients...

Many of the options may be accessed from the Toolbar icons at the top of the

- L
Functional Data parameters panel Cﬁ) X | > | | 'ﬁ _ 1 , and also are seen when
@ Functional Data

you position the mouse in the upper left corner of the [ l display

¥t HOOCOO &b
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Some of the options will not be accessible unless you have retrieved a continuous or
epoched file, and have identified events.

Show Information. This displays information about the file(s) in the currently open
Study. Changes you make as you go along will be seen in the file.

Functional Data Information @

1 file: -
C:\CURRY 8 Tutorials\Acquisition\Blink Reduction\Viscpt.ant 4071kB 65030 sar

1 EEG group, 1 other group, 32 channels

65030 samples, 250,0Hz sampling rate Functional Data Information =]
duration: 260,15, start latency ( trigger offset: 0.0ms

207 events, 3 event types 1 file: -
C:\CURRY 8 Tutorials\Acquisition\Blink Reduction\Viscpt.ont 4071kB 65030 sar

EEG group 1: 31 channels, reference: <Mone>
1 EEG group, 1 other group, 32 channels

65030 samples, 250.0Hz sampling rate

duration: 260, 15, start latency [ trigger offset: 0.0ms
245 events, 4 event types

EEG group 1: 31 channels, reference: <MNone =

Global filter settings

- Seq. 11 User Defined (Auto)high-pass: 1.0Hz, slope: 2.0Hz
Copy Ta Clipboard low-pass: 30.0Hz, slope: 8.0Hz

Hann-window

Artifact Reduction
Seq. 1:  Threshold, -200 pV to 200 uV on VEQG from -200 ms to 500 ms

Copy To Clipboard

Show Video Window. Displays Video window.
Data Parameters ":" Invokes the Functional Data Parameters Wizard.

Montage Editor O Provides access to the Montage Editor (described below in the
Options section).

Butterfly Plot ". Toggles the Butterfly Plot display on and off (or Alt+B).

Autoscale ¢ Autoscales the display of the functional data (or Alt+S).

Tracking Mode. When enabled, a single vertical dashed cursor may be positioned by
clicking the mouse on a position, or by grab-and dragging the cursor to a position. The
voltages for each channel at the cursor position are displayed on the far right of the
Data Display. Shift+left mouse also disables Tracking Mode; double-clicking the left
mouse button enables it.

If you disable Tracking Mode, there will be three vertical cursors for positioning. The
two outer cursors are used to define the Timerange. the middle cursor defines the
specific time point within the range. The Timerange is used for Noise Estimation,
Source Reconstruction, Zooming, etc.

Deselect All Channels. All selected channels will be deselected.
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Select All Channels. All deselected channels will be selected.

Invert Channel Selection. Selected channels will become deselected channels, and
deselected channels will become selected channels.

Display All Channels. Restores the display of all channels.

Reset All Channels. Restores the default settings for the channel attributes, including
color, interpolation, etc.

First Page/Epoch 'm' (or Home), Last Page/Epoch 'm' (or End). Moves to the First
or Last Page (continuous data files) or Epoch (epoched data files).

Next Page/Epoch 'n' (or Page down), Previous Page/Epoch 'ﬂ' (or Page up).
Moves to the Next or Previous Page (continuous data files) or Epoch (epoched data
files).

Toggle Epoch " . Toggles the Accept or Reject state of the current epoch (or Space
bar).

Deselect All Epochs. All epochs will be deselected.
Select All Epochs. All epochs will be selected.

Invert Epoch Selection. Selected epochs will become deselected epochs, and
deselected epochs will become selected epochs.

1
Previous Event & (or Shift + Left arrow), Next Event I-} (or Shift + Right arrow).
Move to the Previous or Next Event (in continuous data files where events have been
detected).

Delete Event I":". Removes the highlighted event from the continuous data file.

Delete All Events X . All Events in the data file will be removed. Click the ™™ button

at the top of the | Events / Epochs | panel to reload the original events.

Edit Event Annotations. When you are inserting events manually (using the Manial
option under the Event List), the default labels will be m0, ml, m2, etc. You may
define the events using Edit Event Annotations. The new text will be seen in the
data display when you insert the events. See the Manual option in the Event List for
details.
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Event Annotations @
Insert annotations by pressing the
corresponding number key.

Key'l:  Spike 1

Key'Z: Spike 2

Key'3: Spike 3 |
Key'4:  Seizure

Key'S:  Electrode pop

Key's's  Movement

Key'7: Eyes open

Key'8': Eyes dosed

Key's's  Start

Key'0'*: Stop

* Label can be changed on-the-fly.

ok || cancel | I

Save

Spike Seizure _l-:lectmde pop

Save Data. As a general "rule", CURRY saves/exports the data you see on the
screen - what you see is what is saved. There are exceptions, most notably with
montages. CURRY will save the original data, not the montaged data. In most
instances, the changes you make will become permanent when you explicitly
save/export the file.

The functional data may be exported as a .dat file, using either Raw Float Format
or Raw ASCII Format, or as a Neuroscan Continuous Data or Neuroscan Averaged
Data file. In general, the default file type may have speed advantages over the

Neuroscan file types; use the Neuroscan file types if you are planning to open the
files in the Scan software.

|CURRY Raw Float Fomnat (" cdt)

)

CURRY Compressed Format (" .cdt)

CURRY Raw ASCIl Format I“‘J:l:lt:lI
CURRY Raw Float Format (".cdt

European Data Format (~.edf)
MATLAE Format (*.cdt;™.m)
Meuroscan Averaged Data ("ava)
Meuroscan Continuous Data (" .cnt)

There are several additional options in the lower part of the window.
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Cptions @

Upsample [ Downsample [Hz]

250.0

Add File to Database (enter name of Study to create or extend)

Add to Study as: New Study
Add to Subject as: New Study
Add to Group as: New Study

Run Macro (after loading File)

File name:
Save as type: | CURRY Raw Float Format (*.cdt) hd |
Save selected Interval Open as Mew Study
« Hide Folders V| Show Options | Save | | Cancel |

Save selected Interval. By default, the entire displayed interval will be saved.
If you want to save less than that, set the two outer cursors to define a
Timerange that you want to save, and then enable the option.

Open as New Study. Enabling this option will open the file (or Study containing
the file) automatically.

Show Options. Clicking this option displays the Options dialog.

Upsample or Downsample. This is where decimation occurs. For example,
you can save a file sampled at 5000 Hz to 500 Hz (every 10th point would
be saved). Low pass filtering should be used first with downsampling to
avoid aliasing. Upsampling uses a spline fit for the added points.

Add File to Database. These are very useful options when you are using a
Database to organize your files.

Add to Study as. Imagine you start with a continuous data file, and
from it you have created an averaged file. You want to save this file in
a subfolder (derived folder) under the Study with the continuous data
file. You would then enable the option and add a new file name
(Averaged Data). If you had used an existing Study name (under the
continuous data Study), the averaged file would be added to that
folder.

Add to Subject as. In this case, you could also create a new folder
under the Subject, or add this averaged file to an existing folder under
the Subject.

Add to Group as. This option, as well as the previous one, are used, for
example, when you want to create grand averages of the average files
we are creating. Recall that you can only average files when they are
found in the same Study folder. In this case, we are saving the
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averaged data file under the continuous data file from which it was
created, as well as in a new Study called "Type 1 Average Files" that
will be created at the Group level. Other averages could then be saved
to the same Group level folder so that all averages would then be in the
same Study, and could then be averaged to get the grand average.
(Note: the files are not saved in the Database - only the paths to the
file that are stored on the hard drive).

4 3% Signal Processing
[ 1 Artifact Beduction
4 1 Basic Steps
4 [~ Ewoked Response Analysis
& WEP DC-200.cnt
4 [F= fweraged Data
&) type 1 average.dat
[ T Fsp Aweraging
BT PCAICA,
B T Spectral Analysis and COH
B T Template Matching
I Statistical Analysis
4 [F= Type 1 Awerage Files

&) type 1 average.dat

The averaged file is added as a new subfolder under Evoked Response
Analysis, as well as under the Group.

Run Macro. If you enable this option, you can enter or select a macro file
to run automatically when the file opens (this is used to, for example, link
two macros together without user intervention).

Save Noise Covariance. Noise covariance can be saved to an .noi file, which can
then be recalled for Noise Estimation using the From File option.

Save Peaks. A text file is created that contains the maximum and minimum
voltages for each channel, using the Timerange that has been defined. A section of
the text file is shown below.

The header displays whether the file contains time or frequency domain data, how
many channels were in the file, and how many samples were in the Timerange. The
Timerange limits are shown. Following that are the channel labels, the XYZ
coordinates of the electrode, the minimum and maximum values, with their
respective latencies.
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# Time domain
# channels, tested samples

28 35
# -10.0 - 185.0 ms
# channel labels, positions[mm] [x v 2], min max[pv], latencies[ms]
o1 42.41 BO, 90 -22.07 -41.860 4,257 1e5.000 B0, Q00
oz 2.31 105.41 13,35 =F7.856 123.474 30,000 QQ, Qoo
Ps 50.05 1los.18 40.49 -1oe.807 133.718 10, 000 20, 000
P7 Fl. 86 67,31 6.47 -114.69% 160,610 110,000 40. 000
T7 B2, 08 20.07 3l.22 291,703 317.704 G5, 000 20,000
3 59.11 55.26 84,52 -Bl.522 135.%544 5.000 35,000
F7 a6, 92 -14. 84 5H.08 -289.796 315092 G0, Q00 25,000

F3 46.40 .06 GG, 55 122,205 114.874 B5.000 30,000
FFP1 30.609 -3F.FT BE.04 110,195 105.052 G0, 000 25.000
FZ -15.30 7. 64 117. 2% -107. 602 44,049 5.000 110,000

Save Averaged Data. After setting a Timerange, use the [¥|Average Time Interval
option under Options to see the averaged values in the column on the far right.
Save these values using Save Averaged Data. At the bottom of the Save As
dialog, you will see options to Save Sensor Positions and Append the results to an
existing file (as opposed to overwriting it).

File name:

Save as type: |ASC]I Format (*.tt)

| 5ave Sensor Positions
Save area

Append to selected
File

For time domain data, you will see a file similar to the following. The average for
each channel across the -10 to 65ms Timerange is found in the column on the
right.

# time domain

# channels, averaged samples
28 15

# -10.0 ... 65.0 ms

# channel labels, [pv]

0l - avg 15.893
0Z - avg -22.083
P3 - avg 10.732
P7 - avg 84 .213
T/ - avg 149.003
C3 - avg 23.067
F7 - avg 109.329
E? _ s = 77

For frequency domain data, there are columns for each frequency band (delta,
theta, etc.), showing the averages for each band, and the overall average in the
far column on the right. In the example below, the cursors defined a frequency
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range of 0 to 70.4Hz. The numbers in brackets are the number of frequency bins in

each band, as well as the overall number of bins.

# frequency domain

# channels: 28

# averaged frequency ranges [bins]:

# 0.000...3.000 Hz [50]

# 3.000...8.000 Hz [83]

# 8.000...12.000 Hz [67]

# 12.000...30.000 Hz [296]

# 30.000...70.000 Hz [656]

# 59.000...61.000 Hz [33]

# averaged frequencies {(cursors):

# 0.000...70.374 Hz [1154]

# channel labels, [pv]

FPl-avg 0.020 0.229 0.695 0.172
PZ - avg 0.013 0.286 1.474 0.255
FP2-avg 0.020 0.255 0.739 0.168
0z - avg 0.013 0.251 0.710 0.172
F3 - avg 0.016 0.255 0.681 0.161
FC5-avg 0.012 0.170 0.571 0.137
F4 - avg 0.019 0.299 0.729 0.170
FC6-avg 0.013 0.197 0.615 0.139
c3 - avg 0.010 0.164 0.482 0.140
CP5-avg 0.012 0.174 0.520 0.142
c4 - avg 0.010 0.190 0.538 0.136
CP6-avg 0.010 0.173 0.474 0.150
P3 - avg 0.015 0.257 0.840 0.204
CPl-avg 0.012 0.197 0.631 0.138
P4 - avg 0.013 0.256 1.212 0.223
CP2-avg 0.012 0.203 0.914 0.198
ol - avg 0.015 0.301 0.916 0.224
POl-avg 0.013 0.347 1.388 0.280
02 - avg 0.014 0.247 0.744 0.130
PO2-avqg 0.016 0.300 1.442 0.230

17.1.1 Channel Groups /Bad Blocks

.018
.013
.017
.015
.013
.012
.014
.011
.011
.011
.011
.011
.012
.012
.014
.011
.022
.015
.012
.014

COOCOCOOQOOOOQOQOCOOQO

COQOOOCOOOOOOCOOQOOOCOOO

.010
.005
.008
.007
.006
.003
.005
.004
.004
.005
.003
.004
.005
.004
.004
.003
.009
.005
.005
.005

0.111
0.179
0.113
0.112
0.106
0.087
0.115
0.091
0.082
0.085
0.086
0.084
0.126
0.106
0.153
0.125
0.144
0.185
0.114
0.171

The Channel Groups / Bad Blocks panel contains the following groups or parameters.

| Channel Groups / Bad Blocks

|+

Data Parameters

Channels: | ko2 Samples: 1001

Epochs: 28 Rate[Hz]: 500
Active Channel Groups

| MEG

o+ |MEG2

| MEG3

W |EEG

Bad Block Removal

@ Off Const. Linear

Data Parameters. The first four fields are informational only, displaying the

Zero

number of Channels in the data file, the number of Samples (data points) per
channel/sweep (or overall for continuous data), how many Epochs were detected,

and the sampling Rate [Hz].
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Active Channel Groups. If you have specified multiple channel groups (devices),
you will be able to select the active devices independently. Only data from the
Active Channel Group will be used for further processing.

Active Channel Groups
MEG

MEG2

MEG3

EEG

=TI

Note

This is the only location to switch between EEG and MEG if both are in the same
Study.

When using multiple devices, you will see information or options for both in various
places in CURRY. In addition to the Active Channel Groups, these include Noise
Estimation, individual Scaling, Filtering, Montages, Colors (Functional Data),
Contour line settings for Maps, and display options in 3D View.

Maps f Contour Lines

[ Noise Estimation ] Contours  Maps:

[ Rereferendng |+ ] NP, ’Aum v] [ Combine Gradiometers  [¥] Auto
FEe <0ff> ) Time range [ms]: B
253 <off> 03] 000 B [0 B Get M2 I
MEG3 <0ff> ] Moise: man, SHR: L
EEG <CAR> (3] MEG [fT] 5.3 [ 105 EEG [:
MEG2[T] 2uL Ear a [V|F= Source Results
MEG3 [fT] 149 |5 7.09 &% Electrodes
[T] add Naise EEG V] 113 E a.01 Coils
MEG [fT]: 0.0000 160 Head Model
MEG2 [FT]: Sensitivity / Scaling Do Maps
MEG3 [FT]: MEG [fTfmm]: 130 z . ;
EEG [uV]: MEG2 [fT/mm]: 57 = Coils Properties
MEG3 [fT/mm]: 32 = Color: l:m
[ Colors ] EEG [uVfmm]: 2.3 = Label Color: l:B
MEG: l:m Montages Symbol Shape:
MEG2: l:m 25 [<None> v] [ show Labels
MEG3: l:B [z [ sliones i ] Show Compensation Coils
EEG: l:E FEE [<Ncne> v] Size [mm]: 10 t
E=e [ shianss, e ] Linewidth: 2 =
Transparency [%g]: 0 t

Bad Block Removal. You must first define a bad block within the data file. This is

done using the Mark Block icon H on the Functional Data Toolbar. Click at the
beginning and end of the section to be designated as a bad block, or click-drag with
the mouse to define the bad block. When the context menu appears, select Mark Bad
Block. Alternatively, you may use Ctrl4+Alt+mouse drag to create bad blocks.
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Once you define the bad block, you may select how you wish the data in it are to be
treated.

Off. No action is performed. The bad block will be excluded from epoching and
other operations where to not exclude it would affect the results.

Constant. Flat lines (zero slope) connect the last data point before the bad block
to the first data point after the block.

Linear. Sloping lines will connect the last data point before the bad block to the
first data point after the block.

Zero. Zero will set the Bad Blocks to OuVs (similar to Constant above, except that
the flat lines with Constant are not necessarily at 0uV).
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0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Reset. Clicking the | Reset | putton will reset all manually designated Bad Blocks

to be accepted blocks.

17.1.2 Rereferencing

The Rereferencing panel allows you to change the reference to the Common Average
Reference (CAR), or to a single reference channel, or to other options, as described.
The Reference can be selected independently for the channel groups; you will see
multiple Groups depending on how they were designated.

| 7 Rereferendng | +
MEG <Off> [*]
EEG <CAR> ]

Common EEG Reference

EEG Reference Channel Selection @

~
Maszion

17

LMast.

RMast.

< (Off= <f2x

The Reference is selected from the montage dialog. <Off> displays the data as
recorded. <CAR> is the Common Average Reference, which is used for source
reconstruction (with EEG data). To create a derived reference for any other
channel, just click that channel. Use Ctri+left click to select two channels to
obtain an averaged reference of those two channels.

(TR

Note
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CURRY will use a CAR for source reconstruction, despite whatever reference
you have selected. For that reason, you should select the CAR when doing
source reconstruction so you can see the data that are being analyzed. Again,
CURRY computes the source analyses with a CAR regardless of the reference
you select.

The </2> option is used when you want an averaged ear (or mastoid) reference.
For example, say you recorded all EEG channels with an Al reference, including A2-
Al. Now you want an averaged ear reference. Use Ctri+left mouse to select A2
and </2>. This divides the A2 channel by 2, which is all that is needed to create
the averaged reference with Al.

** Care

Referencing is performed after the filtering to ensure that the data are
correctly referenced as they go to the reconstruction. This is necessary
because the forward calculation takes the referencing into account as well. For
that reason, no reconstructions are possible if no referencing is selected (for
EEG data).

€ e

Usually the common average reference (CAR) is used for electric
measurements. Additionally, it is possible to select a reference channel. The
displayed MGFP is always computed with a CAR.

g MEG

Since MEG data use absolute magnetic field measurements (not voltage
differentials) there is no need for a CAR. The default setting is therefore set to
Off. CAR should generally be avoided since one virtual channel will be taken
away, and data will be lost in the process).

In CURRY 8, as in CURRY 5-7, magnetic CMR (common mode rejection) always
equals plain CAR (and is accessed using the CAR option for the Reference
Channel). Vector-based CMR was an option in CURRY 4.x that is no longer
supported.

** Care
The stability of source reconstructions is highly sensitive to magnetic CMR.
When data are processed for which a CMR has been performed previously, the
CAR setting must reflect this. Otherwise, source reconstruction will fail.

17.1.3 Baseline Correction

These parameters are used to select the method for performing Baseline Correction.
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| 7 Rereferendng | + |

| " Baseline Correction | + |

@) Off Constant Pretrigger
Linearl Linear2

Timerange 1 [ms]:
-128 |2 -128 |2 Get

Timerange 2 [ms]:

-128 : -128

The baseline correction option is used to remove a constant or linear DC offset from
the data. This can be the entire interval that is displayed, only the pre-stimulus
interval (if present), or one or two Timeranges that you select. The Baseline
Correction is applied "on the fly" when you select a type of correction or set the
Timerange(s).

[ nm A
P3 0 0 -58.56
01 ! ! 8417
FT ! ! -11.14
T3 . . -32.58
T5 H H -T8.11
FZ ' ' -9.643
FCZ i i -4.106
CP3 ' ' -41.55
FC3 . . -33.99
TPT L, -63.34
FPZ h - L 9.7
FTT 0 0 -15.53
FP2 ! I -21.60
F4 ! ! 9,863
C4 ! ! 35.01
P4 ! ! 23.93
02 ' ' -24.94
F3 H H -6, 479
T4 0 0 42.21
FC4 i i 8.374
TP3 0 0 5513
07 . . -12.22
FT3 J J 29.33
ms LTI

The Baseline Correction section lets you select the type of correction to apply, as well
as the Timerange(s) of the interval to be used.

Constant. For a constant baseline correction, the entire displayed interval is used
to determine for each channel the offset that is subtracted from the data. The
Timerange to use is specified literally or taken from the momentary time cursor.
This option is typically used with continuous or epoched data where there is no
prestimulus-interval. When you select Constant with epoched or averaged data,
check the Timerange 1 interval to be sure it is set for the range you want to use.

Pretrigger. The Pretrigger interval (pre-stimulus) is used for baseline correction.
This is typically used with evoked potential data (and is grayed out with
continuous data).

Linear 1, Linear 2. For linear baseline correction, an additional linear drift in the
data can be compensated. In this case, it is also possible to specify two
Timeranges from which the baseline is determined. Weights are given to the
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samples in order to achieve the same overall weight in the linear fit for each of the
two Timeranges.

Timerange 1 [ms]. With the channel-wise Linear 1 waveforms correction, a linear
drift is fitted to the data within the selected time range for each channel. The data
in the whole time range are corrected by the extrapolated linear drift. Set the

outer cursors to define the Timerange and then click the |L| button. Or,
enter the values manually in the fields.

Timerange 2 [ms]. Set the outer cursors to define the Timerange and then click

the LSt | putton. Or, enter the values manually in the fields. The drift is
calculated via the mean values of the data in the first and second time range.

17.1.4 Filtering

The Filter parameters allow you to apply a bandpass, notch, or bandstop filter, add
noise to the data, and change the filter shape.

Offline filtering is applied to EEG and MEG channels, but not to "Other" channels. To
filter an Other channel, right click on the channel label and select Set Filter
Frequencies.

The parameters control how the transfer function Tr increases from 0 to 1 in the
frequency range below the lower and decreases from 1 to 0 above the upper limit. For
all settings the transfer function is 1 between the upper and lower limits (Linear filter

shown).
Jl
10 —----—-———- ; .
| |
| |
| |
i i
[Tr] DA 4—--f——- e fmm—————
| | | |
| | | |
| | | |
L i i
I]-I] T T T T >
1" f [fl
Lower Freq. lpper Fren.
™ Slope e Slope -

To see the effects of any of the filter parameters you set, click the I&I button in
the Filter-Shape section. The Filter Transmission widow will appear, showing the

filtering function. Click the | Reset | putton in that window to clear the display, reset
the filter parameters as desired, and click the L Y% | pytton again to see the

effects. If you do not click the m button, you may superimpose additional filter
functions. A 60 Hz, linear shaped, notch filter function is shown below.

Vary the contents of the display, as follows. Use the mouse wheel to change the
display scale. Use Shift+left mouse to drag the contents of the display. Use
Shift+mouse wheel to expand the x-axis.
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Filter Trans mission b

FFT Linear frequency: B0.0Hz transmission: 00235

The Filter Parameters panel allows you considerable control over the filter
characteristics. The filtering will be applied "on the fly" whenever you have a filtering
option enabled. Filtering affects the entire sweep (not just the selected Timerange).
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[Ed Filtering [+
Bandpass Fitter

Filter Type: IL.Iser Defined (Auto) TI
Low Filter: Freq. [Hz]: Slope [Hz]:

-

High Pass L.00 = 2.00
High Filter: Freg. [Hz]: Slope [Hz]:

-

LowPass  30.0 % 8.0

Match Fiter
[ |Enable Harmonics  Slope [Hz]:
§) S0Hz 60Hz 1.5 .

Bandstop Fitter

[ Enable Harmonics
Freq. [Hz]: Width [Hz]:  Slope [Hz]:
50,00 10.0 5.0 :

[ 1 Advanced

[] add Noise

EEG [I.Ill."]: 0.0000
Global Parameters
Data Tapering: Width [%6]:
TR
Filter-Type

Bessel Order: 2 :

Bandpass Filter. User Defined (Auto) sets the slopes automatically; whereas, the
User Defined option lets you select the desired slopes. Preset bandpass filters for
Delta, Theta, Alpha, etc. may be selected. The parameters are seen in the lower
fields, and may be edited as desired. Ripples and Fast Ripples select faster
frequency bands to focus on High Frequency Oscillations that have been associated
with epilepsy. Ripples sets a bandwidth of 80-200 Hz and Fast Ripples sets a
bandwidth of 200-450 Hz (AD rates slower than 1000 Hz will have different upper
limits, as the highest low pass filter cannot exceed half the AD Rate). (See for
example, Bragin A, Wilson CL, Staba RJ, Reddick M, Fried I, and Engel J. Interictal High-
Frequency Oscillations (80-500 Hz) in the Human Epileptic Brain: Entorhinal Cortex;
Ann Neurol 2002;52:407-415).
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off -

User Defined (Auto)
User Defined

Delta-Band
Theta-Band
Alpha-Band
Beta-Band
Gamma-Band
Ripples

Fast Ripples

Low Filter (High Pass). Click this option to enable the High Pass Filter
(frequencies higher than the entered value will be passed). It is typically used to
attenuate low frequency drifts or DC offset.

High Pass. The High Pass filter may be enabled or disabled.
Freq. [Hz]. This is the frequency limit of the High Pass Filter. The figure below
is a section of the first figure in this section, seen above. The value that you

set for Frequency is the point at which there is 50% attenuation of the
amplitude of that frequency. It is the center point of the filter attenuation.

1.0+

0.5 4+ -----f -

0.0 f ¥

U

Lower Freng.

— -+
Lower Wiidth

Slope [Hz]. Slope, which can also be thought of as width, is the frequency
range from complete attenuation to complete transfer - see the figure above.
The greater the Slope, the broader the width, and the shallower the "roll-off".

The Slope should not extend below 0 Hz. If the High Pass Frequency is set for
1Hz, the Slope should not exceed 2Hz. The User Defined (Auto) option will set
the slope automatically.

High Filter (Low Pass). Click this option to enable the Low Pass Filter
(frequencies below the entered value will be passed). It is typically used to
attenuate high frequency noise, EMG, etc.

Low Pass. The Low Pass filter may be enabled or disabled.

Freq. [Hz]. This is the frequency limit of the Low Pass Filter. The figure below
is a section of the first figure in this section, seen above. The value that you
set for Frequency is the point at which there is 50% attenuation of the
amplitude of that frequency. It is the center point of the filter attenuation.
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1!

t [
Upper Freq.

Lipperidth

Slope [Hz]. Slope, which can also be thought of as width, is the frequency
range from complete transfer to complete attenuation - see the figure above.
The greater the Slope, the broader the width, and the shallower the "roll-off".

Notch Filter. A notch filter, centered at either 50 Hz or 60 Hz may be applied to

attenuate line noise. The [¥|Harmanics setting controls whether harmonics (multiples) of
the selected notch filter frequencies are suppressed. If enabled along with the 50 Hz
Notch Filter, for example, harmonics of 50 Hz (e.g., 100 Hz) will also be attenuated.
Set the desired width of the notch in the Slope (Hz) field. Below is a 60 Hz notch
filter with Harmonics enabled to show filtering at 60 and 120 Hz.

Filter Transmission b

FFT Hann frequency: 60.0Hz transrmission:  0.0%%
Mokch Filker E
OnfOfF Harmonics  Slope [Hz]: '
() 50Hz (® 60Hz 1.5 = |

Bandstop Filter. A Bandstop filter is the opposite of a Bandpass filter. Rather than
passing frequencies between the high and low pass limits, the bandstop filter
attenuates frequencies about a selected frequency (similar to a notch filter, but
broader).
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Filter Transmission

FFT Linear

frequency: B0.THz transmission: 0094

Bandstop Filker

Oy off Harmaonics
Freq. [Hz]: Width [Hz]:  Slope [Hz]:

"~ "

le0.00 5 100 S 30 D

Width

Harmonics. The [¥]Harmonics setting controls whether harmonics (multiples) of the
selected filter frequencies are suppressed.

Freq. [Hz]. Center frequency for the bandstop filter. In the figure above, the
Frequency was set to 60 Hz.

Width [Hz]. The Width parameter is used in addition to the Slope parameter with
Bandstop filtering. Width is the interval from the 50% attenuation points about the
center frequency. In the example above, the center frequency is 60 Hz, and the
Width is 10 Hz. The frequency values at the two arrows are 55Hz and 65Hz.

Slope [Hz]. The interval defines the frequency span from complete transfer to
complete attenuation (shown in the figure above). The Slope is the same on both
sides of the center frequency.

Advanced
Click the button to see additional filter settings.

Add Noise, EEG [uV]. Gaussian distributed Noise can be added to the waveforms
(e.g., to obtain more realistic simulations). This can be useful in cases where you
have simulated data that contains no noise. In that case, the Noise Estimation may
lead to erroneous source reconstruction. Enter a level in the EEG [uV] field.

Mo hoise MNoise added

Global Parameters
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Data Tapering, Width [%]. Windowing, or data tapering, is typically applied when
computing spectral distributions to avoid spurious increases that can occur due to
abrupt transitions from zero voltage at the beginning and end of an epoch. The
different methods - Hamming, Hann, Blackman - have different shapes to the
tapers. The Width is the extent of the taper. Data tapering at the beginning of a
continuous recording is shown below using 0% and 50% widths (a similar tapering is
seen at the end of the file). With epochs, you will see the paper at the start and
end of the epoch. Data Tapering is not applied if the Filters are turned off.

Filter-Type. You have the option of applying several different filters. The first 5
are FFT-type filters; the last four are IIR and FIR filters. In general we recommend
using the default Hann filters, and selecting User Defined (Auto), as this will set
the Slopes automatically. See also the Filtering tutorial in the CURRY 8 Installation
and Tutorials manual.

Hann -

Linear

Bessel
Butterworth
Chebyshey

IIR zero phase
IIR forward
FIR zero phase
FIR forward

Linear. The filter functions with Linear roll-off slopes. Applying the Linear filter,
as displayed in the diagram above, results in a linear attenuation of frequencies
below the low limit and above the high limit. There is no phase-shifting.

Hann. A Hann filter (default) has a curved shaped to the roll-off. There is no
phase-shifting. In the figure below, a "chirp" file (0-200 Hz) is being filtered at
50 Hz with a Slope of 10 Hz. A 10% Hamming taper has been applied. The
Spectra results and the Filter Transmission function (from View) are shown. By
viewing the various filters in this way, you can compare the differences quite
easily.
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chirp 0-200
(= Filtering |+]
i Filter Transmission E|
Bandpass Filter
Filter Type: User Defined (Auta) - F_FT Hann
Low Filter: Freg. [Hz]: Slope [Hz]: _]
HighPass 1.0 |5 20 :
High Filter: Freg. [Hz]: Slope [Hz]:
[¥] Low Pass 50.0 (% 0.0
Motch Filter
[C] onjoff Harmonics  Slope [Hz):
@) 50Hz 60Hz 1.5 :
Bandstop Filter
[T onjoff Harmanics
Freq. [Hz]: Width [Hz]:  Slope [Hz]:
50,00 |5 10.0 | 5.0 :
chirp 0-200
'
Hz 49.99

The next three filters - Bessel, Butterworth, and Chebychev - are also FFT-
type filters. With these you also can select the steepness of the roll-off using
the Order field. Below is an example of the Butterworth filter using an Order
of 4. There are no phase shifts with these filters. (Bandpass parameters were
the same as in the figure above - 1-50 Hz).

Filter Transmission E|

FFT Bub:terworth 4 frequency: 50.0Hz transmission: 70.6%

chirp 0-200

Hz 49.99

IIR Filters (Infinite Impulse Response). IIR filters can have either zero phase
shifts (IIR zero phase) or can introduce phase shifting (IIR forward). With
each, you can select Bessel, Butterworth, or Chebechev filtering, and you
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may select an Order from 1-4. With IIR zero phase, the Order is divided by 2
(data are passed on both directions). Below is an example of IIR zero phase,
Butterworth, with an Order of 3. The "3x2" in the Filter Transmission window
means that this was a 3rd order filter, passed twice. (Bandpass parameters
were the same as in the figure above - 1-50 Hz).

Filter Transmission @
IIR. But*erw-:-rth Im2 frequency: 50.0Hz transmission: 50.0%:

-

chirp 0-200

Hz 49.99

View. Click the View button to see the effects of the filter parameters,
including those you have set for the High Pass and Low Pass filters (and other
parameters).

In the example below, a Linear filter was selected - note that "Linear" appears
in the Filter Transmission display. A 50 Hz notch filter was selected, and this is
seen as the first sharp dip. A Bandstop Filter was also selected, with a center
at 100 Hz, a width of 10 Hz, and a slope of 5Hz. This is the second dip in the
display. The overall Bandpass filter was set from 4Hz (slope of 2Hz) to 200 Hz
(slope of 5Hz). The vertical cursor is position at 105.3Hz, and the transmission
of the signal is at 56.9% of the original.
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(= Filtering [+

Bandpass Filter

Filter Type: User Defined -

Low Filter: Freq. [Hz]: Slope [Hz]:

[VlHighPass 400 = 200 =

2000 = 5.0 =

Low Pass = =

FFT Linear : frequency: 105.3Hz transmission: 56,9

Notch Filter :
Onjoff Harmonics  Slope [Hz]:
(@ 50Hz {7) 60Hz 1.5 s
Bandstop Filter
on/off Harmonics
Freg. [Hz]: Width [Hz]:  Slope [Hz]:

100,00 |5 0.0 = 50

.

[ Add Noise :

EEG [pV]: 0,0000 = J u :
Global Parameters
Data Tapering: Width [%]:
0
Filter-Type

Bessel Order: |2 :

By varying the filter type, cut-off frequency, width, and slope, you can
construct a custom filter, and see the effects in the display. If you want to
make changes and compare the effects, enter the parameters you want and
click View again to see the second graph along with the first. Click the Reset
button to remove the prior graphs.

FIR Filters (Finite Impulse Response). FIR filters can have either zero phase
shifts (FIR zero phase) or can introduce phase shifting (FIR forward). An FIR
filter is one whose impulse response (or response to any finite length input) is
of finite duration, because it settles to zero in finite time. This is in contrast to
infinite impulse response (IIR) filters, which may have internal feedback and
may continue to respond indefinitely (usually decaying). The default FIR filters
in CURRY have an order of 62, and use a Hamming window.

For comparison's sake, an IIR zero phase filter (1-70 Hz, Butterworth, Order 4)
is compared with an FIR zero phase filter (1-70 Hz).
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EEG1 EEG1

EEG1 | EEG1 |

MGFP || MGFP ||

IR FIR

Matching CURRY filters with those used in EDIT or other software

If you already have data from the Neuroscan EDIT program (or other analysis
program), and you wish to match the filters as closely as possible to data recorded
with CURRY, there is no simple way to perform the conversion. The nature of the filters
differs between CURRY and EDIT. In CURRY (left), with Linear filters shown, the 50%
(amplitude transmission) frequency and the width of the transition is given; whereas,
EDIT (right) uses a more indirect measure (dB/octave) with a non-linear (non-
converging) slope.

10 ooe | .

[T 05-4—---—--£--- - fmmm e '
b | i !
1 ] '
1 1 H
1 1
| |

1
OHz 125 Hz

0.0 +— 1‘ f t >
If i Low(H -
Lower Freq, Upper Freg, High[Hz] |5 owlHz] |70 24 dB/oct

-+

—* Slope N Slope

One approach to matching the two is to use a "chirp" file. This is a sine wave with
increasing frequency - in this case, 0-200 Hz. When you apply the filters, you will see
the effects on the data. In the example below, we filtered the chirp file in EDIT using
an FIR Zero Phase filter, set at 100 Hz, with a 48dB/oct roll-off. The idea then is to
open that file in CURRY, along with the original chirp file, and try to match the effect.
In this case, a basic Hann filter and a 90 Hz Slope is getting pretty close.
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Filtering I+]

User Defined v

LowFiker:  Freq. [Hel:  Slope [Hel:
[Highpass | .00 2.00

Bandpass Filker
Filter Type:

HighFiter:  Freq, [He]:  Slope [Hz]:
Mllowpass 1000 |5 900 5
Motch Filter
[onfoff Harmonics  slope [Hz]:
S0Hz 60He 15
Bandstop Filer
Harmanics
Width [Hz]:  Slope [H2]:
100,00 10,0 5.0
[ ] add Maise
EEG [W]: 0,0000

Global Parameters
Data Tapering: Width [%:]:

EDIT FIR Zero 100 48
|

i
EEGL |

1 0.000
MGFP || | 0.000
0.000 10.000
< >
chirp Data
\

EEGL } -0.000
i |
MGFP || | 0.000
0.000 10.000

>

Compute the Spectra for both and superimpose the results. There are very slight
differences as you approach and exceed the cutoff frequency. The slower frequencies
are identical.

EEG1

MGFF
Hz

= B =

EDIT FIR Zero 100 48

chirp Data

49.99

The filters in CURRY allow you to obtain a much steeper roll-off, preserving more of the
data as you approach the cutoff frequency, and excluding more of the activity after
the cutoff frequency. Below is a Hann filter at 100 Hz with a 10 Hz Slope, compared to
the FIR zero phase filter at 100 Hz with 48dB/oct in EDIT.
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CURRY

EDIT
EEG1

MGFP
Hz

I

Additional testing with certain filter parameters has resulted in the following
equivalences between Scan and CURRY filters.

The FIR zero phase shift filters in Scan are equivalent to IIR zero phase, Butterworth
filters in CURRY, where

12dB/Oct in Scan is equivalent to order/2: 1 in CURRY
24dB/Oct in Scan is equivalent to order/2: 2 in CURRY
48dB/Oct in Scan is equivalent to order/2: 3 in CURRY
96dB/Oct in Scan is equivalent to order/2: 4 in CURRY

For example,the filter settings in Scan on the left are equivalent to the filter settings
in CURRY on the right.
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High Filter: Freq. [Hz]:

Low Pass 350 %

Motch Filker
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Filter-Type
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IIR filters (analog simulation) in Scan are equivalent IIR forward, Butterworth filters in

CURRY, where

12dB/Oct in Scan is equivalent to order: 2 in CURRY
48dB/Oct in Scan is equivalent to order: 4 in CURRY

FIR filters (analog simulation) in Scan do not have an equivalent counterpart in CURRY.
(The FIR filters in CURRY are sharing the same characteristics as the default FIR filters

in the Compumedics clinical EEG software, ProFusion).

Contact curry8help@neuroscan.com if you need help in matching filtering parameters

between SCAN and CURRY.

17.1.5 Template Matching

The Template Matching feature is used to detect defined events in the data such as
epileptic spikes (for source reconstruction) or artifacts (for removal). You define one
or more templates of the spikes(s) or artifacts(s), using one or more Template
Matching panels, and CURRY will search through the file for sections that meet
amplitude and correlation criteria you set. The event categories can be saved and
retrieved automatically as series of sweeps, or epochs. The epochs may then be
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averaged to increase the SNR, thereby facilitating source reconstruction. Or, you may
average the sweeps immediately, bypassing individual epochs. Template Matching is
frequently used in conjunction with the Events/Epochs list.

** Care
If the template waveform has all or nearly all positive (or negative) voltages, this will
likely result in poor matches. Use baseline correction, filtering, multiple channels, or a
wider Timerange to obtain template waveforms that have both positive and negative
voltage values.

+

[E; Template Matching |

Templ, Channel; C4

~|

Template Timerange [ms]:

8855 =| 9531 = Get

Amplitude [%]: Correlation [3c]: Count:

90.0 = 50.0 o1
In CURRY 7, you could define up to 5 templates that are scanned in sequence. You

can do the same thing by selecting additional Template Matching panels from the +
list.

7 Template Matching |

+

Add Rereferencing

Add Baseline Correction

F|

Templ. Channel: C4

Template Timerange [ms]: Add Filtering
B35S = 9531 = Get Add Template Matching

Add Artifact Reduction
Add Miscellaneous

Remowve

Amplitude [3:]: Correlation [%6]: Count:

- e

20.0 - 90.0 o 1
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The use of multiple templates is intended primarily for detection of epileptic spikes,
where there can be different classes of spikes in the same file, based on morphology or
spatial distribution. Select the first panel and Template Channel that shows the spike

clearly. Set the two outer cursors to define the spike, and press the il button.
Then move to the next Template Matching panel and repeat.

The multiple template panels may also be used for detection of different artifacts.
When using the Templates option in Artifact Reduction (offline), the first sequence
in Artifact Reduction will use the first template; the second Artifact Reduction
sequence will use the second template, and so on.

Template Channel. Select the channel that is to be used for the template. Instead of
individual channels, you may select the MGFP channel, the channel with the
Maximum SNR, the Best 3 channels (the 3 best SNRs), the Best 5 channels, or All
channels. Opposite selects the same channel as Best, and then finds the channel
with the largest difference to this signal.

Template Channel Selection @

Fpl/’-\FpE

F7 F&

< Off= <MGFP = <Best> <Opposite> <Best3=
<BestS>

0K ] | Cancel |

Template Timerange. The Timerange is selected using the two outer vertical cursors
to define the template, just as you select the interval for Source Reconstruction.

Press the il button to transfer the cursor latencies to the Event Detection
panel (or enter the values from the keyboard).

Amplitude [%]. CURRY will search through the file for voltages that are a percentage
of the value in the template. 75% in this field means that CURRY will search (in the
designated channel) for voltages (or fT values for MEG) that are at least 75% of the
voltage in the template. Larger amplitudes are also included, as follows. If you set the
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Amplitude to 50%, that will include amplitudes from 50% of the template to 1/0.5%, or
200% larger. (All potential matches from 30% Amplitude and 50% Correlation are
detected, regardless of the values that are entered. The matches that are displayed in
the Event List are the ones that fit within the parameters that you set).

Correlation [%]. When the voltage criterion is met, CURRY will perform a correlation
between the new region with the same region in the template. If the correlation meets
or exceeds the level you set, the new region will be detected as an event (in
conjunction with the Amplitude criterion).

Both criteria must be met for there to be a match.

Count. After scanning the file, the Count field will display how many matches there
are, using the Amplitude and Correlation levels that were set. Reduce either
criterion to see the number of matches increase. It is generally better to have fewer
well matched instances than a large number that are not that well matched.

Amplitude [3:]: Correlation [%6]: Count:

- -

90.0 - 90.0 - 34

Scan Templates. Scans through the data and computes matching events that are
then shown in the Count field as well as in the Event List. You will initially see the

>

scanning, you will see the > button, letting you know that it has been scanned. If
you change the Template Timerange after scanning, you will see the flashing arrow
again, letting you know you need to scan the data again. Changing the Amplitude or
Correlation criteria will not affect the scan button status. If you subsequently change
previous parameter settings, including the Reference, Baseline Correction, and

flashing button, letting you know that the file has not been scanned yet. After

Filtering, these will affect the template matches, and therefore the > button will

>

flash again , letting you know that the file must be rescanned.

After scanning, you will see the number of matching events in the Count field for
Template Matching, as well as in the Event List (first select tmpl/1). In the example
below, there are 2131 potential events in the file, while only 71 of them fall within the
Amplitude and Correlation criteria selected. The 2135 number is how many total events
there are in the file (not just the tmplx ones).
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[ Events / Epochs ] [ Channel Groups [ Bad Blocks | + ]
Event Average (1 Group Active): [ Template Matching | + ]
1
| |2|3|4|5|6|?|8|9|1{]| Templ, Channel: C4 [»]
Type: | |tmpli 2131 (|| Condition Template Timerange [ms]:
Groupfabel: | tmpl 8855 = 9531 = Get
Countf] 712135  Colog: :l
Type Time Diff.[s] Annotation *
tmpl1 00:08.855 100.0/100.1
tmpl1 00:09.883 1.0273 85.7/93.8°
tmpl1 00:23. 156 13.3  120.5/96.0 -
tmpl1 00:37.465 14.3  119.5/94.0
tmpl1 00:56.828 19.4 105.5/87.2
tmpl1 01:05.2465 3.4180 84.7/93.8¢
tmpl1 01:15, 266 10.0 92.3/90.3° Amplitude [%:]:  Correlation [%6]: _Count:
tmpl1 01:29,809 14.5 30.1/93.6° 80.0 = 20.0 = 71
ek | M4.27C 100 C 2" Tonn 147 4 fnc T

See the Template Matching tutorial for an example using epileptic spikes.

17.1.6 Artifact Reduction

These sections are used to reduce artifact in the data file. Multiple types of artifacts
can be corrected by creating a sequence of correction methods.

The methods occur in two parts: Detection and Reduction. The upper fields are
concerned with detecting the artifacts, and the lower fields let you select the type of

reduction method you wish to use. The Scan Data button .", found at the top of the
Functional Data parameter panels, is used to scan the file for artifacts. Generally, you
will need to scan the data before you can select a reduction method. The reduction
options will be grayed out in these cases, indicating that you need to scan the data
first.
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[Vl  Artifact Reduction | +]
Detection

Method: [Threshold ~ ]
Lower f Upper Thresh. [uv]: Channel:

0 + 200 = vEoG [M]
Pre [ms]: Post [ms]:  Refract. [ms]:
-200 S 800 & o -

Reduction

0 Off (7 Subtract () Cowvar.
@) PCA: 1 = Show
i) ICA: 1 =

Epochs/avag: 1 = DAl

Symmetric Global
[ -ﬁ | Advanced
Others  [C]|SSC Taper[%]: 0 =

Threshold Detection:

Averaged Arifact

Multiple Reduction Sequences. If you have a file with more than one type of

artifact, you can configure more than one Artifact Reduction panel. Click on the +
and select Add Artifact Reduction. You will see the numbered panels.

[ Channel Groups [ Bad Blocks | + ] Add Rereferencing
[ Artifact Reduction | + ] fidd Baseline Correction
[ Artifact Reduction 2 ks ] Add Filtering
Add Template Matching
7]  Artifact Reduction 3 | +]
Add Artifact Reduction
Noise Estimation ] Add Miscellaneous

[

[ Freguency Domain ]
[ Qptions ]
[ )

Colors

For example, you may wish to remove the eye blinks first and then remove EKG
artifact. Set the parameters in the first panel, then set the second one. You will see

the Scan Artifacts icon flashing > , letting you know that the file needs to be
scanned. It will be scanned one time for each panel you configure. Uncheck the box
i you want to retain the settings without applying them. If you change any of the
parameters above or including the Artifact Reduction panel, the Scan button will again
flash, letting you know that the file needs to be scanned again.
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It is not possible to have overlapping artifact intervals (defined by the Pre Post
latencies), and therefore some blinks, for example, may be missed if they occur too
closely together. You can reduce the Pre Post interval to avoid the overlap, or you
can use a second Reduction Sequence to correct the blinks that were missed in the
previous pass. In this case, if you are using a reduction method that does not correct

the Channel you selected, you will then need to use a different Channel. The
Threshold(s) should be adjusted accordingly.

Artifact Detection. There are five different methods for performing Artifact Detection

and reduction: Bad Blocks, Threshold, QRS Detection, Event-Codes, and
Templates.

Method. Select the artifact reduction method(s) that you wish to use.

| Threshold v

Off

Bad Blocks
Threshold
QRS Detection
Event-Codes
Templates

Off. No detection method is selected.

Bad Blocks. This method allows you to reject bad sections in the data file on
the basis of a voltage threshold. Lower and Upper Thresholds are monitored,
from the channel(s) you select. The Pre and Post fields define the region to be
rejected. Voltages meeting the criteria during the Refractory period (measured
from the point where the threshold is detected) will be ignored.

S-%[p " | O i

l Channel Groups { Bad Blocks +

)
I

|
(= Artifact Reduction | +

Detection

Method: BadBocks |

Lower /Upper Thresh. [uv]: Channel:
-200 | 200 4 veos [»]

Pre [ms]: Post [ms]:  Refract.[ms]:
-200 +| 500 H | o :

Fl FERCEEEE e e e e e e e e s e e e e e e e e e s e e e e e e e e i e et e
] 00:30 01:00 0

T

= Note

If you designate bad blocks manually, you will be asked if you want to save the
changes when you close the Study. If you detect the bad blocks automatically
using Bad Blocks, you will not be asked if you want to save them, and they

will not be saved. They will be saved if you save the Study Parameters,
however.

Threshold. Any single channel, including the MGFP channel, collection of
channels, or all channels will be scanned for voltages (or fT values for MEG) in
excess of the Threshold values entered. The Pre and Post times define the
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interval from the point at which the Threshold was detected. The intervals will
be shaded in yellow in the data file. The detected artifacts will be seen as
"thrl" (or whatever the Reduction Sequence number is) in the Event List.

@ Maps D lmage Data Localize

Functional Data

QRS Detection. This method is designed primarily for reduction of heart beat
artifact. The QRS complex is detected automatically and QRS1 events (or what
the Sequence number is) are seen in the data file and in the event list.

The QRS Detection method uses an automated QRS Detection routine, based
on a public domain algorithm for QRS detection (Open Source ECG Analysis
Software Documentation; Copyright © 2002 Patrick S. Hamilton).

The algorithm is used for peak detection and trigger placement. With it, there is
no need for the Refractory Period or Threshold parameters. You can still define

the duration of the artifact, as well as the channel(s) that are to be monitored

for detection.

Briefly, beats are detected in two phases: Filters and Detection Rules.

Filters. The signals are filtered to generate a windowed (time limited) estimate
of the energy in the QRS frequency band. This is accomplished by:

1. Low pass filtering,

2. High pass filtering,

3. Taking the derivative,

4. Taking the absolute value of the signal, and

5. Averaging the absolute value over an 80 ms window.

The final filter output produces what might be called a "lump" every time a
QRS complex occurs. T-waves generally produce smaller lumps than QRS
complexes.

Detection Rules. After the signal has been filtered, peaks are detected in the
signal. Each time a peak is detected, it is classified as either a QRS complex or
noise, or it is saved for later classification. The algorithm uses the peak height,
peak location (relative to the last QRS peak), and maximum derivative to
classify peaks. The following is an outline of the basic detection rules for the
algorithm.

1. Ignore all peaks that precede or follow larger peaks by less than 200 ms.
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2. If a peak occurs, check to see whether the raw signal contained both
positive and negative slopes. If not, the peak represents a baseline shift.

3. If the peak is larger than the detection threshold it is called a QRS
complex, otherwise it is called noise.

4. If no QRS has been detected within 1.5 R-to-R intervals, there was a
peak that was larger than half the detection threshold, and the peak
followed the preceding detection by at least 360 ms, that peak is classified
as a QRS complex.

Threshold Estimation. The detection threshold used in 3 and 4 above is
calculated using estimates of the QRS peak and noise peak heights. Every
time a peak is classified as a QRS complex, it is added to a buffer containing
the eight most recent QRS peaks. Every time a peak occurs that is not
classified as a QRS complex, it is added to a buffer containing the eight
most recent non-QRS peaks (noise peaks). The detection threshold is set
between the mean or median of the noise peak and QRS peak buffers
according to the formula:

Detection_Threshold = Average_Noise_Peak + TH*(Average_QRS_Peak
Average_Noise_Peak)

where TH is the threshold coefficient. Similarly, the R-to-R interval estimate
used in 5 is calculated as the median or mean of the last eight R-to-R
intervals.

The beat detector must begin with some initial threshold estimate. In order
to make an initial estimate, the maximum peaks are detected in eight
consecutive 1-second intervals. These eight peaks are used as the initial
eight values in the QRS peak buffer, the initial eight noise peaks are set to
0, and the initial threshold is set accordingly. The eight most recent R-to-R
intervals are initially set to 1 second.

In practice, you will find that this method places the events not at the R wave
peak, but rather between the R and S waves.

33004
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There is a "warm up" period at the beginning of the CNT file where no events
are placed (usually 8 beats), then you should see events inserted for each
detected QRS complex.

Our experience thus far with the public domain QRS Detection method is that it
is very effective in detecting and removing the QRS complex in routine EKG
recordings; however, it tends to become less accurate with BCG (which it was
not desighed to detect).

Event-Codes. Rather than using a voltage threshold to detect artifacts, this
option uses event codes in the file. For example, in an SEP recording you might
have stimulus artifact occurring at and just after the stimulus type codes.
Define the duration of the artifact and use Subtract to replace the artifact with
flat lines (Epochs/Avg = 1) or by subtracting whatever residual EEG is in the
average (Epochs/Avg = larger value). Try PCA or ICA Projection to project the
artifact from the data.

When you select Event-Codes, you will see the Event-Code field in place of
the Threshold fields. The drop-down list will display the events in the files.

Event Code:
-
1 41
2 165
ald 1

This is the method used to remove MRI gradient artifact (see the MRI Gradient
and Ballistocardiogram Reduction tutorial). Briefly, in most MagLink systems,
you will select the Response Type 5 events, and then use Subtract to
remove the gradient artifact.

If you first merge the behavioral data file from STIM2 (or other source), you will
also see the responses in this list. In this case, the 1 and 2s are stimuli, the
rl's and r2's are correct responses, and the fls and f2s are incorrect (false)
responses. [To merge the behavioral data, use the Merge Behavioral Data

File button ‘él at the bottom of the Event List dialog, or else use
@ Import Events or Behavioral Data  from the Workflow].

Event Code;

Templates. The Templates option is used in conjunction with Template
Matching. Define the template and scan for matches, as described under
| 4| Template Matching

[+ | Select Templates for the artifact detection
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Method. Click the Scan Templates "" button. Select the type of Reduction
method you wish to use. Then proceed with average, etc.

When using multiple template sequences in Template Matching, the first
sequence in Artifact Reduction will use the first template; the second Artifact
Reduction sequence will use the second template, and so on.

Lower/Upper Threshold [uV]. These fields set the voltage (or fT values for MEG)
thresholds (positive or negative values). Values exceeding the thresholds (on the
channels you select) will result in detection of the artifact.

Channel. You may select a single channel to be monitored (for the Threshold), a
combination of channels, the MGFP channel, or All channels (any one can meet the
Threshold criterion). Use Ctrl+click to select individual channels, or, you may drag
a rectangle around a group of electrodes to select them.

Artifact Channel Selection @

I
FP1_/FPZ\_Fp2

< Off= <MGFP=> <All= VEQG

Ok ] | Cancel

Pre [ms] / Post [ms]. Pre and Post define the start and end latencies for the
artifact interval. If you are correcting gradient artifact, and if the triggers are "r5",
these fields will autodetect the TR interval.

Refract [ms]. Defines the minimum time that must elapse from one threshold
detection to the next possible one (voltages that would meet the Threshold
criterion during the Refractory period will be ignored). The Refractory period must
always be at least the sum of the durations of the Pre [ms] and Post [ms] spans
(no additional events can be detected in the artifact interval). A zero in this field
(default) also uses the sum of the Pre and Post [ms] spans. Setting Refract to O
lets you reduce the Pre or Post [ms] intervals without also having to reduce the
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refractory period also. "Zero" is a special case that always uses the |sum| of the
two intervals.

Artifact Reduction. There are four general methods for reducing the artifact
(described below), with additional options that can be used.

Reduction. Select the method of artifact reduction you wish to use.
Off. No method is selected.

Subtract. When selected, the "rolling" average artifact - based on the number
you selected for Epochs/Avg (or all artifacts if OAR is selected) will be
subtracted from the current artifact.

Covariance. When selected, a covariance analysis is performed between the
artifact channel and each EEG channel. Linear transmission coefficients (similar
to beta weights) are computed. Based on the weights, a proportion of the
voltage is subtracted from each data point in the artifact interval, or, if Global
is selected, each data point in the file. (The procedure is based on Semlitsch,

Anderer, Schuster, and Presslich, 1986).
Listed below are the steps used by the algorithm to reduce ocular artifact:

1. A scan is made for eyeblinks that fit the detection criteria you select.

When using the VEOG (or HEOG) channel in artifact reduction, it should
have the same filter characteristics as the EEG channels, or the correction
will not be optimal. If you have applied filtering to the EEG channels, and if
the Channel you select for the blink channel is an "Other" channel (which is
likely), then, when you select Covariance, you will be asked if you wish to
apply the same filtering to that channel. Generally, you should click Yes. If
you select Covariance before Scanning, you can now scan the data file. If
you select Covariance after Scanning, you will see the message below. If

you click Yes, you will see the flashing yellow Scan Data button > , and it
will be necessary to scan the data again.
CURRY 8 S ——— N . ——

Filter settings of artifact detection channel differ from data channels!
Press "Yes' to apply same settings, press ‘Mo’ to cancel,

2. An average artifact is constructed. The averaged artifact for the
selected channel(s) may be viewed, after Scanning, by clicking the
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button. You will need to also enable the AI(33) option, and
select @ Covar.  The Average Artifact window will then be displayed.

Averaged Artifact X

for Cowvariance 4,0ms 317,90
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From this average, transmission coefficients are computed by estimating the
covariance of the averaged potentials of the ocular channel with the EEG
channels. The transmission coefficients are computed according to the
following equation:

b = cov(EOG,EEG)var(EOQG)

where b is the transmission coefficient, cov and var are the covariance and
variance statistics, respectively. The coefficients are computed separately
for all EEG channels.

3. The EOG is subtracted from the EEG channels on a sweep-by-sweep,
point-by-point basis in the following manner:

corrected EEG = original EEG - b » EOG

The correction is applied only to the data samples in the artifact interval if
Global is deselected, or to the data samples throughout the file if Global is
selected.

Scan versus CURRY 8. The most commonly used method for blink artifact
reduction in Scan was the Ocular Artifact Reduction (OAR) transform.
There are some slight differences in how CURRY 8 applies the same
correction.

In Scan, the selected channel is first scanned for the maximum voltage. If
you reviewed the maxima, you could verify that the maximum voltage was
due to a blink, and not some other artifact. Blinks were then defined as the
time point at which X%, typically 10%, of the maximum was encountered. If




425

the maximum blink was 400uV, then any point that met or exceeded 40uVv
was considered to be the start of a blink (assuming you used the default
10%).

In CURRY 8, simple voltage thresholds (positive, negative, or both) are used
to define the start of a blink. If the Threshold is set at approximately the
same level as the Threshold % in Scan, then the same blinks will be
detected. You can use Scan Interactive to review and accept the desired
blinks, just as you could review and accept the individual blinks in Scan.
Since you cannot easily determine what the actual threshold would be in
Scan, you can only make a reasoned estimate for CURRY. Any differences
that exist should be negligible.

In Scan, you set the Duration field, which was the interval from the time
point where the threshold was met, until the value you selected, typically
400 ms. That interval was used for the covariance analyses. The correction
was applied to every data point throughout the continuous data file.

In CURRY 8, you set the Pre and Post time points. That interval is used for
the covariance analyses, and you have the option to correct only those
intervals in the continuous data, or to use the Global option to apply the
correction to all points in the continuous data file.

If you want to set CURRY 8 to be as close as possible to the way it was
done in Scan, you should do the following.

1. Obtain a representative estimation of the maximum blink voltage in
your data files. Take 10% - or whatever Threshold % you used in Scan
- of that value, noting whether the blinks were positive or negative. Set
the Upper or Lower Threshold in CURRY accordingly, and turn off the
other threshold (set it to 0).

2. In the Advanced section under Artifact Reduction, set Threshold
Detection to First Slope, rather than the default Peak. This will more
closely approximate the starting point of a blink.

3. Set Pre to 0 ms and Post to the Duration value you used in Scan.

4. Use the Covariance method. If you see the message saying the filter
parameters for the EEG channels differ from those for the artifact
channel, say Yes to apply the filter parameters to the artifact channel.

5. In the reduction section in CURRY, select All and Global. This will
eliminate the stair-stepping that would otherwise likely occur (Scan
does the same thing).

Remember, an averaged blink artifact is created, and it is that average that
is used for the covariance analyses. The blink reduction procedures are
extremely robust, and are generally not affected by minor differences in the
blinks that were selected. If you use comparable parameter settings in
CURRY, you should obtain nearly identical results to the OAR method in
Scan. In CURRY, you have more flexibility in artifact detection and reduction
options, and you may find that other reduction methods (such as PCA
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without using Global) give better results. Even if you deviate from the most
comparable settings used in Scan, you should still get a very comparable
reduction in CURRY. After averaging the evoked responses, any differences
should be negligible.

PCA Components. A PCA analysis is performed on the averaged artifact. You
may then select how many PCA components you wish to remove. Inspect the
corrected data as you increase the number of components. Use only the
number that results in artifact removal, while minimizing the effects on the
remaining data.

To view the PCA components, you must enable the ¥/Al(33) option, and then
click the button. The PCA components (up to 5) are displayed.

Averaged Artifact x

PCAd 0.0rns -237.6p%

= Note

With PCA, the number of epochs that goes into the averaged artifact, and
hence used by PCA, varies. If you use the Global option, all artifacts in the file
are used in the averaged artifact. Otherwise, PCA uses an average of the
number of artifacts that are displayed on the screen (or just off the screen),
up to the number of Epochs/Avg you select. If you select 10 for the number
of sweeps going into the average artifact (Epochs/Avg), and 5 artifacts are
seen in the display, then PCA is performed on the first artifact using the first
artifact alone. The second displayed artifact is corrected based on the average
of the first two artifacts. The third uses the average of the first three
artifacts, and so on up to the five artifacts displayed. If you increase the
number of seconds displayed in order to see 10 artifacts, then the tenth one
will be corrected using the average of all 10 artifacts. If you display more than
10 (the number of Epochs/Avg in this example), the averaged artifact will
always use the 10 most recent sweeps (including the current one), and that is
the average used by PCA.

1wl
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ICA Components. ICA artifact reduction is somewhat of an experimental
method that takes just the artifact intervals without averaging, then performs
an ICA and rejects the leading components. It is a local method since the
individual artifacts are treated independently. Since with ICA reduction the
data are locally synthesized leaving out the leading components, this approach
cannot be done Globally. A Global method would require averaging and a
projection algorithm (as in PCA or Covariance), and so is not possible. The
Show option is available only with the All option, which is not available with
ICA. The Symmetric option is also not used with ICA.

ICA normally works best if the number of samples is at least two or three times
the number of sensors, so it is generally not very well suited for short duration
artifacts.

Show. The Show button is used to display the averaged eye blink or the PCA
components, as shown above.

Epochs/Avg. Epochs/Avg has a slightly different function before you click the

button as opposed to after clicking it. Before clicking , the option gives a
preview of the effectiveness of the correction. The important thing to understand
is that it is applied to the data that are displayed only, plus sections before (and
after) the displayed data. For example, consider the following data display, taken
from the middle of a file. Four blinks are seen; however, if you look at the tick
marks below the data, there are actually 5 blinks detected, but the first one is off
the display, to the left.
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Epochs/Avg has been set to 1. If you enable '@ 5ubtract g|| of the blinks are
replaced with flat lines. With Epochs/Avg of 1, each blink is subtracted from
itself.




| Thrl
|

Thrl

429

Thrl

Thrl

F3 - avg HW-F'JI'WW% A= e e Y ik aie

C3-avg i e

P3 - avag "'"*"“'Mmﬂ-w-ﬂ-%-"‘m"\w L ey U At e e ————————-na,
01 - Qv el b TS cinf A Bt Pt fia i pr e o i,
F7 - avg n—uf—-m..;-\a—-—»n—-{-«,.pmq..,h forwas i e PR PR e 1 Pt
T3 - avg e e —— S AP A

T5 - avg ‘br*ﬂmw*i-rﬂuw ot TS P N P S
FZ - A e e st i L e i, e apmact L

FCZ - avqg -'"—'Wv-"-““—"‘"‘—'—""_“'\‘-l'—n"—\-"‘—-" e N s il art T AR Y R et

CP3 - avg — S ae e - NN NN 1
FC3 - arvg -"""-'\-'-'—--*—‘—'-'-"-"‘-"“-'h—"i"'—-!— A A e AL -
TPT - BY [ e el et e i Wir e,

FPZ - avg m-w-‘*‘-ﬂ‘bﬁ-*ﬂi‘—-ﬂ—-i‘\mm ey e e PR 2 P
FT7 - avg e i e R e WA he R N |
FP2 - 3y oot ottt AP femn L P P S T
F4 - avg W-Mﬂ—“—“—"‘w-‘i'#vﬁmfﬂw s S U M L T T -

P4 - avg .m-ﬂ'w‘uv-mwmd:.r-v-ﬂmﬂ,-—ur' e o e e A, ety .

02 - avg  =rrvenecseerres et Ty Ty e —
F8 - avg w—rnn-ﬂ--...—h._,._ui-n._pm E T I P

T4 - avg WWW A R, ~
T6 - avg wwmwvﬂlmw Ty e o il Pt ot ety

PZ - avg W-W‘w:mw R SRR VP

CPZ - AN v rer——— e SR TY WPRIRLSTE S -

CP4 - avg v : R L ¥ e LI et - -
FC4 - avg R e e me ot —
TP - avg "-‘-h-wr'“--wum-:n-“--*— - T T e T 'h
0z - L I e e X Py P g Y o ol

5 113.176

Set Epochs/Avg to 2 (with Subtract still enabled). Now the blinks have been

reduced.
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If you move slightly to the left in the file, you will see the first blink that had been
off-screen before. It has a flat line.
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With Epochs/Avg set to 2, the first blink will have a flat line, since it is
subtracted from itself. The second blink will be corrected - the average of the first
two blinks is subtracted from it. The next two blinks are subtracted from the third
blink, and so on, with the average being based on the two most recent blinks in
the display.

With Epochs/Avg set to 5, and with increasing the number of seconds displayed,
you can see better what happens. The first blink has flat lines, the second is
corrected using the average of the first two blink, the third is corrected using the
average of the first three blinks, until the fifth one, which is corrected using the
average of the five blinks.
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If you look at the tick marks below the data, there is a sixth blink that was
detected, but not displayed. If we moved over to see it, it would be corrected
using the average of the last five blinks (rolling average), assuming all blinks were
still in range of the display.

At this point, before clicking , the correction is being applied to the data that
are displayed, plus the data immediately before and after the display (additional
samples are added until the total samples is a power of 2).

After clicking , all artifacts can be used to create the average by clicking the

JIAl option. The total average of artifacts is then subtracted from each individual
artifact (or used in the Covariance, PCA, or ICA analyses).

If you set Epochs/Avg to a number greater than the number of artifacts that are
in the file, and then Scan the data file, the Epochs/Avg field will be reset to the
largest number of artifacts automatically.

All. When enabled, all of the detected artifacts will be used to create the
averaged artifact. Enabling the option before scanning the file has no effect; after
scanning, all artifacts will be used for creating the average artifact.
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Symmetric. When Symmetric is disabled, the average artifact is based on the
current one and the preceding artifacts to total the number you entered for
Epochs/Avg. When Symmetric is enabled, and Epochs/Avg is an odd number,
the current artifact is included, and well as half of Epochs/Avg - 1 before and
after the current one. If Epochs/Avg is Even, the average artifact is based on
half of the epochs before the current one and half after the current one, omitting
the current one.

Symmetric Disabled, Epochs/Avg =5, before .", and online. The current
artifact and the four preceding ones are averaged to get the average

artifact.
Current
arkifack
B N N N S A N AN AN AV
x x @ @ @ @ o x «x

After scanning the data file .", the current artifact and the four
nearest artifacts (before or after) are averaged. (If you select All, all
artifacts are averaged).

Symmetric Enabled, Epochs/Avg = 5. The current artifact, the two before
it, and the two after it are averaged to get the average artifact.

urrent
arkifact

AN A VA A A N A N A N A
A A [~} =~ =~ = = A A

Symmetric Enabled, Epochs/Avg = 6. The three artifacts before, and the
three artifacts after the current one are averaged to get the average
artifact.

urrent
arkifact

AN A VA A A N A N A N A
* @ (=) @ . .

The effect of the Symmetric option is most easily seen at the beginning of the
data file. In the example below, Epochs/Avg was set to 10, and Symmetric was
off. The r5's are corrected from the beginning of the file. If Symmetric is off, the
program will take the nearest N events to create the average artifact - in this
case, events 2-11 are averaged for the first r5, events 1 and 3-11 are averaged
for the second r5, and so on until there are 5 events before and after the current
on (the 6th event in this case).
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With Symmetric enabled, the correction looks like the following. The first 5 r5's are
not corrected, because the Symmetric option imposes the condition that the
events that are to be included in the averaged artifact must come equally from
before and after the current event. That condition is not met until the 6th r5
event.
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The intended use of Symmetric is primarily for gradient artifact reduction where
there may be jitter in the events from the scanner and additional flexibility is
needed to select the artifacts to include in the average artifact. In practice, try
the correction with and without the Symmetric option to see if it helps, hurts, or
makes no difference.

Global. When deselected, the correction will be applied to the defined Timeranges
only (the span of the artifact). When enabled, the correction will be applied to
every data point in the file. Prior to scanning the data file, the option will have no
effect. After scanning, the file will be corrected globally.

Scan Data. The Scan Data button will appear with a flashing yellow background

or not . The flashing lets you know that the file should be scanned. You will
see it when you first access the Artifact Reduction parameters panel, and again
when you change a parameter - in Artifact Reduction or elsewhere (such as
Reference, Baseline Correction or Filter Parameters) - that would necessitate

a new Scan. Clicking the button scans the entire data file. Prior to clicking the
button, you will see the effects on the section of data that is displayed (and
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slightly beyond). After scanning, you will also see the events listed in the Event
List. The Type of event will vary depending on the Type of detection method you
are using. Threshold creates Thrx events, QRS Detection creates QRSx events,
Event-Codes uses the selected events in the file, and Templates creates "tmplx"
events. The "x" is determined by the Sequence selection.

If you are using multiple Reduction Sequences, you need only click > one time,
and the file will be scanned for each sequence. After scanning, if you change a
parameter - in Artifact Reduction or elsewhere - that will affect the results of the

scan, you will see » change back to > , indicating that you must scan the file
again. If you have, for example, 3 sequences, and you change a parameter in

>

1 remains .". So you would only need to rescan Sequences 2 and 3 (since the
results of the second scan could affect the third scan). If, after scanning, you
enable All or Global for one sequence, you will need to rescan any subsequent

sequences. Briefly, when you see the > button, click it. See the Common
Artifact Reduction tutorial (final example) for a demonstration of using multiple
Processing Sequences.

Sequence 2, you will see that scan button revert to . The button in Sequence

If you have saved the Study Parameters and then reopened the file, you will

need to again click .".

Advanced. These are options that are generally left with their default settings.

SSC (SubSample Correction). SubSample Correction is used for gradient artifact
reduction when the routine [subtraction] correction does not produce reliable
results due to subsample jitter about the event marks. A cubic spline is used with a
correlation correction to adjust the jitter. If there is no jitter in the file, the SSC
option will have no effect (and is time consuming), so it should be used only when
needed. It can be used with or without clock synchronization, and with any AD
rate.

Others. Enabling this option (after scanning) will include channels designated as
Other channels in the correction when using Subtract or Covariance (not PCA or
ICA).

Taper [%]. On occasion, you may see sharp transitions from the artifact
corrected areas to the uncorrected areas.

FP1-avo M‘M"m

There are several ways to reduce these sharp transitions. One is to a