Position Statement by André Skupin
For EnVision 05 - Exploring a New Visualization Infrastructure, to be held at the Silicon Graphics Campus and NASA Ames in Mountain View on January 19, 2005.

Organized by Bonnie DeVarco & Katy Börner

This structured position statement will help us to better prepare the EnVISION workshop as well as future interdisciplinary activities. All position papers will be made available via the EnVISION web page at http://vw.indiana.edu/envision05.

Part 1 - Bio or home page 

Dr. Skupin is an Associate Professor in the Department of Geography at the University of New Orleans. He has worked in the geographic information systems (GIS) industry in the US, Germany, and South Africa and did graduate research with the National Center for Geographic Information and Analysis (NCGIA). His research interests include text document visualization, geographic visualization, cartographic generalization, and data mining. In recent years, he has particularly explored the integration of traditional cartographic approaches and geographic principles with highly computational methods, like self-organizing maps. Dr. Skupin's publications have addressed the application of various cartographic methods to non-georeferenced data, the visualization of knowledge domains, and the delineation of spatio-temporal trajectories in attribute space.

http://www.geog.uno.edu/~askupin/

Part 2 – Themes and challenges 

1.1. We will explore the intersections of GeoVis, InfoVis and SciVis through the following theme sessions: Cross-fertilizing InfoVis, GeoVis & SciVis, Location Aware Computing & GeoLiteracy, New Architectures & Cyberinfrastructure Initiatives. Workshop participants include experts in the fields of GeoVis, SciVis, GeoLiteracy, Immersive Interfaces, Cyberinfrastructures, and Art.  (See workshop overview at: http://vw.indiana.edu/envision05/envision_overview.pdf ) 

Which major technical challenges do you see for the objectives of  EnVision 05 - Exploring a New Visualization Infrastructure, as laid out in the main discussion themes?

One area I see as particularly problematic is systems integration. There exist a number of software packages addressing components of what we need, for example, for dimensionality reduction, storage of large and complex geometry, interactive visualization, or static visualization. However, I have not seen solutions that integrate those components into satisfactory systems, especially ones that can easily be used and interpreted by most people other than the systems’ creators. As a cartographer, I also continue to be intrigued by how we should deal with multi-scale interaction and what role text labels should play in non-geographic visualization.

2.2. Which major non-technical challenges do you foresee?

Of the many non-technical challenges, I want to focus here on evaluation. Typically, evaluations are done on actual systems. In the search for ever-novel visualization methods, those evaluations tend to simply test whether users can use a particular system, not whether that system truly outperforms other, existing solutions. And when a new system actually is empirically compared to existing ones, how come the new system inevitably performs better? The consistency with which this happens indicates to me that failures are either not reported or experiments are designed to avoid problematic issues. Either way, it’s bad science. I want to see more publications along the lines of “we invented this new method and compared it to these existing methods and we found out that the new method does not work very well, but we learned something new about how age is a factor in how people used one of the other methods.” That’s better science, in my opinion.

Instead of solely focusing on creating new visualization methods (partially driven by the unfortunate nexus between academic and commercial interests) we should first try to understand the perceptual, cognitive, and social underpinnings of knowledge domain visualizations. For example, before proclaiming the invocation of a certain metaphor (like “map” or “landscape” or “city”), one should seriously consider the various inherent submetaphors and whether the proposed method really conforms to people’s conception of the metaphors’ domain. To do this, we have to engage especially philosophy, cognitive science, psychology, and the arts. To some degree this has started to happen in recent years, and I’m all for it, even if I am myself more involved in addressing core technical aspects.

2.3. Which major opportunities do you envision?

While interdisciplinary work is becoming popular in so many areas, the advantage with our topic is that no individual science can lay claim to it, so we are much more equal partners. Compare this, for example, with bioinformatics, where the role of contributing sciences and end users is more narrowly defined. In the case of this workshop’s topic, all of us can contribute to and benefit from what we’re working on. This workshop is a logical addition to the sequence of truly interdisciplinary meetings, in particular the ICA workshop in London in 2002 and the NAS symposium in Irvine in 2003.

Part 32  - Your research and publications

If you are already doing research related to the workshop themes and topics, please describe briefly the projects you are working on and relevant publications. Where applicable, please use the categories provided. In case your research does not at all fit into these categories (e.g., work on philosophical, ontological foundations, etc.), feel free to describe your approach in a form you feel most comfortable with.

3.1. Project Name and Web Address

We have been working on a system call AbstractMap.

3.2. Project Members 

It’s just me, plus one graduate research assistant.

3.3. Targeted User Group

Anybody interested in browsing a corpus of academic articles. Students who want an overview of the topical structure of a knowledge domain. Researchers involved in interdisciplinary work, that want to find potential collaborators. Funding agencies wanting to see the history of a particular investigator.

3.4. Supported User Tasks

· load XML data of academic articles

· standard preprocessing (stop words, etc.)

· output to and input from external SOM training program

· GIS-type interface to geometry and attributes

3.5. Data Sets Used

· ten years of AAG conference abstracts (approx. 24,000)

· results of queries to NSF abstracts database

3.6. Algorithms Used

· standard vector space stuff

· self-organizing map (SOM)

· hierarchical clustering

· interface elements provided by GIS software components

3.7. Sample Maps

3.8. Pros and Cons

· Pro: We take the map metaphor seriously. My basic starting point is that if you want people to interact with it like a map, then make it look like a map, not like some strange new artifact. To do this, we try to leverage GIS-type technology as best as we can. We also aim to give users access to a thick client with deployment via Java Web Start and online access to the underlying database. By using ArcSDE, we can actually also access the core geometry and attributes with COTS GIS (ArcGIS). 

· Con: Combining GIS components, database access, and JWS for complex geometry (SOM with several thousand neurons) creates serious performance issues. Needs a lot of RAM and time to start up.

3.9. Planned Work

· automatic, semantic scaling based on rules adopted from traditional cartography

· automatic, scale-dependent, labeling

· visualize knowledge domain changes

3.10. Major Publications (please provide URLs where applicable)

There have not yet been publications describing this project.

Please use no more than 3 pages.

Send the completed paper by January 10, 2005 to devarco@cruzio.com and katy@indiana.edu
