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Sensor Systems / Logged Data

Pat: Combination of powerful search capabilities / automatic organization of data and visualization can be very useful. There are some DARPA sponsored efforts.

Jack:

Demo: MagnaView = SequoiaView++ 

Could be a good InfoVis case study for the report

Pat: Organizing personal organization is one of the grand challenges in AI (e.g., calendar organization)

Google keyword search was considered most boring subject in the world – but had huge impact

Consider all info on desktop, working in a group, integrate with community, with world – no clear boundaries

Heterogeneous information, complex analysis

We do build tools that have huge impact, and there is something that we can do in the near term

Mike: Google does cure cancer every day: you can search for information on the disease easily

Dan Keim:

We need more enthusiasm in the report. We have a mission to accomplish. We want to change people’s live.

I need better interface to my email.

Use different terms, not sensors and logging. Those are too technical – they are not the selling points.

Use business analytics, network analytics.

Visual Analytics – integrates two disciplines: visualization + data mining

(note: visual data mining not allowed term in the US – privacy issues)

Tight integration of visualization and data mining is necessary

Q: difference segmentation / feature extraction / clustering / machine learning / data mining

Find the point where human judgment comes in. Guide algorithm to the next point. Human brings context knowledge. 

Automatic analysis techniques for selecting the visualization. E.g., choose parameters.

Geo related (GIS) information comes in (e.g., to see where spam comes from)

Strong relationships to NVAC, try to join forces

But make the differences clear, why we want different and additional funding

Don’t interfere with algorithm – but there may be a point where interaction comes in.

Q: Why is Matlab not enough?

Interaction is important. And scatterplots are not good for everything. Data size. 

Users believe what they get if they understand what’s going on. Present intermediate steps to the user. Domain knowledge comes into play through user.

Example: Visual classification (Keim 2000)

Example: Roman road map – distorted, but all the maps are there. It’s an abstraction. 

Example: Electoral map based on counties.

Discussion:

How does vis actually fit in these applications?

Pure visualization: theory / basic science of vis

Primary: major element of an application

Enabling: vis enables an application

Enhancing: vis makes it better, but is not strictly necessary

Data mining / knowledge discovery (KDD)

Analytics is better term

Pat: Map of the election. Communicating information about govmnt and science to people is underappreciated. Govmnt is committed to it. It’s a noble cause – we make better decisions. Example: flows of data. Not much of that is done by vis researchers. Example: Census data. This is a major thing. Example: Spectrum assignments. This would go over well in govmnt, and this is fun to work on. 

Open information / open govmnt / visual govmnt / visual society

See counting California – it’s a pathetic web site. Not accessible. 

Access data topically and geographically.

Interested in global view, and then they want to see their neighborhood. 

Satisticians are stuck in 2D. Visual languages are hard to invent. People are very eloquent with scatterplots. 

Why is that? 

People are very good because they did it for 10 years, even if representation is horrible.

We are not changing the old guys. They have much less of a need. The new people are going to benefit. No need to train them for 10 years – only 3 months. 

What’s better is not necessarily being accepted by the field, but it will be accepted by the new people. 

Also, moving data from one field to another.

Statisticians cannot get their algorithms into advanced vis systems (e.g., Ben’s). It would be useful – but there is a barrier of entry.

R is an opportunity – it’s open source. 

Dan: R is really great. Get statistics for free. Works on large datasets. But interactive displays are difficult. 

We need to train people on new methods. But statisticians know that scatter plots are bad if you have 1 million points. Can’t see anything with noise. Can’t see relationships. 

They are careful about visualization people with 3D interfaces – they don’t work!

Paper: Designing with a 2 ½ D Attitude – Colin Ware

Kwan-Liu: Overview and zoom in, or start with data mining. 

We want to analyze /when/ we use visualizations. 

Characterize when visual metaphors are useful for applications.

Turner: Translation of metaphors. Take statistics, make it available to citizens. 

Bill: Look at who is the customer. We are not statisticians, and they are happy what they have. BUT: they have problems communicating to other people. 

Weather guys are unbelievable. Translational metaphor. Finding the appropriate representation. 

Radiology: They always look at slices. BUT they show 3D volume rendering to us. Good way to translate.

We need to build metaphors that transfer knowledge from expert field to non-experts.

And sometimes we need to react to the data. Consequences of misinterpretation can be very high. 

Mike: No easy mechanism to try new visualizations. 

Adapt to their world, instead of them adapting to ours.

E.g., vtk does not have a front end as R has. 

SciRUN has Matlab interface.

Google is unstructured search – might hurt our efforts. 

Controlling Healthcare

Ross Whittacker: Biological Imaging

Capecci lab: Currently take pictures, measure shapes of bone with ruler

Image-based phenotyping

Robert Marc lab: Retinal mapping

Extensive wiring diagrams of the retina

Simple models are “not constraint by data”

Serial sectioning, tiled into mosaics (10k x 10k pixels) = 1 slice

Then go sub-micron for each slice 

1 terabytes of data every 6 months.

Image processing is not typical segmentation

3D tracking through the sections to see were neurons go

Visualization is the front end for other tools

Visualization is process of producing images

Exploration of very large, heterogeneous databases

Interpretation of specific data

Ken: Here is the problem – here is the role that vis plays in it (it is part of the solution)

Bill Lorensen:

Combination between vis and computer vision group

Medical image analysis / aerial image exploration

A lot more emphasis and analysis and detection

Many external projects: Funded by NIH and DARPA

Key technologies:

Open source

Registration

Fusion

Ontology of Univ. of Washington to tie textual information with images

“Leave no image behind” Have all information in the OR 

Have a “little Bill” digital double

Liz Bullit:

Cancer vessels tend to have very wiggly shape

Potentially applicable to a variety of diseases

Can do it statistically – but we want to see it. Get a lot of information by looking at the data (in space). 

Better algorithms for intra-operative deformable mapping

Want to see how blood vessel on bottom of tumor connects to 3D model.

Show segmentation error in 3D

Endovascular surgery is one of the most rapidly growing forms of surgery. Thread catheter, deliver therapy to the target

Need 3D stereo display is necessary to see the vessel

Need more studies to evaluate effectiveness 

Discussion:

Helwig: Make use of cheap data. Ultrasound, X-ray, etc. Fuse interoperative Ultrasound with pre-operative high quality data

Where is the spot for visualization? 

Medical vis is more than sci vis – bring in infovis, especially for prevention. 

Environmental data, census data, etc.

Integration with computer vision is very important.

We should not be so fond of our volume visualizations. Don’t discard 2D images.

8k x 8k resolution microscopes; move images around; 100s of slices; move in 3D

Also functional information

Is there a terabyte of raw data, and what is the actual size of the information in there

Screening is important, etc. There is an important space for InfoVis. 

Epidemiology etc.

Molecular biology: micro arrays, etc.

Dan Carr, statistics, does very good visualizations, applications to genetic structures for drug industry

“If NIH was in charge of curing polio, we would have the best damn iron lung in the world.” (former head of NIH)

Informing patients is a huge part of the business.

Real medicine is immuniology, delivered in tiny bottle.

Still need to deliver an agent to a specific area.

Computational Science & Education

Chris: PITAC report

Computational Science: America’s Competitive Challenge

A Wakeup Call: The Challenges to U.S. Preeminence and Competitiveness

“Remember Sputnik”

Comp. Sci. major driver for scientific progress, national security, economic progress

Example: Pamper diapers flew off the conveyer belt – they use CFD simulations to improve their manufacturing process

Example: Boeing uses high-end computational tools to design planes

Universities and Federal R&D agencies must make coordinated, fundamental, and structural changes that affirm the integral role of computational science

Research Structures 

Traditional boundaries and reward structures do not bode well for multi-disciplinary efforts

Universities must significantly change their organizational structure to promote and reward collaborative research

Interdisciplinary education

www.nitrd.gov/pitac
Tom Ertl:

Visualization for the vision impaired

Educational visualization is fun: Ulm exhibitions

Where is boundary between computational science and visualization?

Discussion:

Neil Hefferon, WPI, AI tutoring systems – master at getting funding for education

Larry: Comment on the fact that many of the statements could have been shown up in 1987

Scale argument might not sell to NSF. 

But: crossing scale boundaries is a huge problem. 

How many people deliver code / tools to their end users?

Cross cutting – horizontal, multi-disciplinary research

Initial funding on MRI / CT came from NIH, then companies picked it up

Larry:

Summarize what we could get out of NSF. 

1. Area study was just initiated by Peter Freeman. Will reprioritize the programs.

Make the case that this is a dynamic area with new challenges. 

Get out in time – within 2-4 months.

2. Program officers are interested in this – force interdisciplinary activities 

4-5 grants that force people to link up

3. Division director of CCF (Mike Foster)

He might be supportive

4. Peter Freeman might take it up higher (as NSF initiative)

What does report have to have?

· Needs to get into new areas!! 

· Sensor visualization (location aware computing, knowledge aware computing, how to apply the knowledge, etc.)

· Play up NVAC, has a lot of short term crisis things to do, focus on next 3 years, Manhattan project of security. In the meantime, somebody needs to lay out the science of this new visual analytics area. Need support from Jim Thomas – NSF can support long term science. Lay out future NVAC systems of 10 years from now.

· Visualization integrated with other fields is important

· Argument for scale across problems is good, not across bytes of information

· Take a hard look at 87 visualization – these areas don’t make strong arguments

· Education is very good – need somebody in education theory who is an expert. Get in anecdotal case

· Lack of missing topics. Take NSF directories and go through the science division. Don’t disinherit people at NSF! Every area should be mentioned – enfranchise everybody.

