Matlab Interface

® Matlabinterface package is an extension to
SCIRun.

® To install the interface:
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Package layout

Access to Matlab
is only needed for
this core

Interactive Interface
that runs Matlab
within SCIRun

Plugins for default
readers and writers
to export and import

matlab files
version 1.25 and beyond

Importers and Exports
that let you browse
a matlab file



What is in the package!

Hle SCIRun Matlabinterface | ModelCreation CardioWave GCardiacVis BioPSE Teem Insight Sub-Metworks Help

S : : it...
Tl - --Interactive modules
MatlabBundles Reader A :Pn
MatlahBundlesWriter ','m
Matlah ColorMapsReader
MatlahDataReader
MatlabDataVWriter

mMatlabhFieldsWriter

File input/output
el Mmodules for each major

MatlabNrrids Reader

Vatiabtmdstiter data type supported
by SCIRun




Example |:Importing a matrix

A sparse or dense matrix in Matlab corresponds to a
sparse or dense matrix in SCIRun.

Create an example file in Matlab:
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Example |:Importing a matrix

Hle SCIRun Matlahinterface ModelCreation CardioWave CardiacVis BioPSE Teem Insight Sub-Hetworks

Loading packages, please wait...
Loading package 'SCIRun’'

Loading package 'Matlabhinterface’
Loading package 'Model Creation'

i . %| MatlabMatricesReader_0

SELECT MATLAB FILE

-MAT FILE |fUsersfjeroenf/ExampleMatix.mat S e I e Ct M atl a_ b ﬁ I e

Open| Browse

SELECT MATLAB MATRIX

— | Select Module

MatlahkMatrices Reader
1l [ 20% 20 DOUBLE |

— 0.00 [ [10% 10 DOUBLE | | OUtPUt POrt

[15% 15 DOUBLE |
none

Select which matrix
needs to be projected
on the selected
output port

Disable Matlah to C++ conversion {data will be transposed)

Execute




Example 2: SCIRun Fields

Fle SCIRun HMatlabinterface ModelCreation CardioWave CardiacVis BioPSE Teem Insight Sub-Hetwrorks

Loading packages, please wait...
Loading package 'SCIRun’

Lo bt Matabinertce Matrix is now interpreted

i I— X MataFieldsReader as an ImageMesh and the

MATTEE [ESERiee e T data in the matrix is
T T interpreted as the data in

- b.oog A [ImageMesh <QuadBilinearLgn> - Scalar<QuadBilinearLgn> - 20x20 HODES] th e ﬁ e I d
B [ImageMesh<QuadBilinearLgn= - Scalar<QuadBilinearLgn= - 1010 HODES]

C [ImageMesh<QuadBilinearLgn= - Scalar<QuadBilinearLgn= - 15x15 HODES]
none

Execute Find




Example 2: SCIRun Fields

S5CIRun v1.25.3

Hle SCIRun Matlabinterface ModelCreation CandioVWave CardiacVis BioPSE Teem Insight Sub-Networks Help

Loading packages, please wait...
Loading package 'SCIRun’
Loading package 'Matlabinterface'
Loading package 'Model Creation'
Loading package 'CardioWave'
Loading package 'CardiacVis'
Loading package 'BioPSE'

Loading package Teem'
Loading package ‘Insight’

Finished loading packages.

Viewer 1 Window 1
MatlahFieldsReader
0.07 ||

] Hle Edit Visual MevAMindow

Visualization of
| i the matrix

i Show Field

Ul | Viewer

1321 polygons in 0.01 seconds
132100 polygonsfsecond
4.4 frames/fsec



What about more complex
geometries !

e SCIRun has three major types of mesh classes:

e Regular mesh with fixed distances between
nodes (1D, 2D, or 3D mesh).

* Structured mesh with varlable node posmons_ S
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Regular Meshes

Matlab SCIRun

2D Dense matrix SCIRun Image class




Structured meshes

® We need to provide SCIRun with node coordinates
and data values:

>> [x,y,z] = peaks(60);
>> sfx = Xx;

>>sfy =vy;




Example of structured mesh

Hle SCIRun Matlabinterface ModelCreation Cardio\Wave CardiacVis BioPSE Teem Insight Sub-Metworks Help

Loading packages, please wait...
Loading package "SCIRun’

LoAding [
Loading
Loading

: File Edit VWisual HewWindows

Finished

GenStandard ColorMaps
0.01

Rescale ColorMap
0. 08 ]

Show Field
0.13

Ul | Viewer
3481 polygons in D seconds PRI
tovie

3481 polygonsfsecond
29.7 frames/fsec Views.



Structured meshes

Field in structured mesh:

Depending on whether the matrix with the x,y,and z
< positions is a | D, 2D, or 3D matrix, the object is a 1D,

2D, or 3D Structured SCIRun object.




Unstructured meshes

A point cloud: A curve: A surface: A volume:
.node .node .node .node

field .edge face .cell
field field field

.node is a 3 by N defining all the nodes in the mesh.The points are

defined by the x,y, and z coordinates




Interactive module

extension in version 1.25

translate object into Matlab object

' Matlab
translate object into SCIRun object




Matric:es\'.k Fields \'.l Nrrds \'.l Etrings\'.L
INPUT MATRICES OUTPUT MATRICES

matrix 1 i1 same as data numMerc array matrix 1 o1

matrix 2 |i2 same as data nUMeHc array matrix 2 |02

matrix 3 |i3 same as data numerc array matrix 3 03

matrix 4 |i4 same as data numMerc array matrix 4 o4

matrix 5 |i5 same as data nUMeHc array matrix 5 05

MATLAB ENGINE ADDRESS
e | ' e e Password: Session: |1
Edit Local Config of Matlah Enginel

Note: leave the addresshar empty for a matlab engi e on local machine

MATLAB
Matlab Code \ Matlab &1 jine Output |, Matlab Engine Status |

Matlab Commands

~

load | save| [:Iearl

Please do not use the 'keyhoard' instrnuction in the matlab code

For 1.24: ~/SCIRun/services/matlabengine.rc



# PASSWORD:
# If this field 13 set, then the client wanting to use this service owver the inte
# needs to supply a password to = . the service.

password=

RHOSTS :
& comma or space separated list of all clients that are allowed to connect to &
list may include the wildcard symbol '+'. Hence the following kind of lists

sts= * sci.utah. edu *. cwrti. utah. edu

155 140 + =+

# DISAELE:

# This setting will disable this service to be used from the internet for each pr
# using this configquration file. The serwvice cannot be switched on.

disahle=false i

# STARTMATLARK:
# What command a sh shell should execute to start matlab
startmatlab=/Applications MATLARY] /bin/matlah -nodesktop -nosplash -nojvm

# MATT. ARTTHMEOTTT

# After how many seconds to fail 1f matlab did not start
matlabtimeout=180

load | save

To run Matlab within SCIRun:

use ‘-nodesktop’ and ‘-nojvm’ option:

This will disable the graphical user interface so we
can interface with Matlab directly



This section describes how the SCIRun data flow objects are loaded
into the Matlab Workspace and which objects need to be grabbed at
the end of the session

h!lad;rit:es"'l Fields "'l Hrrds "'l Str‘ings"'l
INPUT MATRICES OUTPUT MATRICES

matrx 1 il same as data nUMenc array matHx 1 ol

matHx 2 i2 names Of same as data NUMEenc aray matrz 2 |02 names Of

matrix 3 iinput objectgame as data numenc array Mtk 3 03 output ObieCts

matrx 4 id same as data nUMenc array matrz 4 o4

matHx 3 is same as data NUMEeNC aTay matkx 5 (05

MATLAB EMGIME ADDRESS
Address: Port: Passwrori: session: |1
Edit Local Config of Matlab Engine

Mote: leave the addresshar empty for a matlab engine on local machine

MATLAB
Matlab Code ‘-\ Matlab Engine Output | Matlab Engine Status

Matlah Commands

load | save  clear
- | Please do not use the ‘keyhoard' instruction in the matlab code




Example interactive function in SCIRun

SamplelLattice
0.01 |

Unstnicture
0.o7 | I

Matlah
0. 04 |

Ul Gen3tandard ColorMaps
0.00 |

RescaleColorMap
0. 04 |

ﬁmw Field
0.18 |

Ul | Viewer

INPUT/OUPUT

Matrices ' Fields \ Nrrids \ Etrings\
INPUT FIELD MATRICES

field 1 fieldl struct array field 1 fieldl

struct array field 2 field?

field 2 field?

struct array field 3 field3

field 3 field3

MATLAB EMGINE ADDRESS
Port:

Passwrord:

Address:

Edit Local Config of Matlab Engine
Mote: leave the addresshar empty for a matlab engine on local machine

MATLAB
\ Matlab Engine Output | Matiab Engine Status |

Matlah Code
Matlah Commands

fieldl. field = sin(fieldl. node(l, :)) + cos (fieldl.node(Z, :)#*4);

load | save | clear
Mease do not use the 'keyhoard' instruction in the matlab code

OUTPUT FIELD MATRICES



File Edit Visual NewWindowr

Ul SamplelLattice

0.01

Unstnicture

o
1
0.0

Ul mMatlah
_ 0. 04

Gen3tandard ColorMaps
0. 00

i Rescale ColorMap
- 0. 04

shovwrField
0.18

dl | Viewer

264116 polygons in 0.01 seconds

Sutoview
Z.6416e+06 polygonsfsecond

Z4.6 framesfsec Views...

Set Home Viewr

o home




Questions/Support!?
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