Position Statement by Steven  A. Smith, Los Alamos National Laboratory, Lawrence Berkeley Laboratory, University of New Mexico

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 

Steve Smith is a visualization scientist in the Decision Applications division at Los Alamos National Laboratory in Los Alamos, New Mexico where he leads a small visualization team with information, scientific and geospatial visualization practicioners.  He is currently on a year's sabbatical at Lawrence Berkeley Laboratory in Berkeley California.  Steve is also a visiting researcher at the University of New Mexico where he works with Dr. Tom Caudell, his students and colleagues  on the Homonculous ( http://www.hpc.unm.edu/research/scientific_visualization/homunculus_project.htm )  project .

Steve started his career in computer graphics by writing a 3D, interactive system for the Tektronix  4013 in the APL language as his senior project at Northern Arizona University where he was studying Mathematics and Physics.  It was a lark, really, and with APL's intrinsic matrix math and terse expressiveness, the program could have been a (really long) one-liner.  From there he declined a job offer at Northrop's flight simulation laboratory in favor of developing control systems for the new proton storage ring at Los Alamos.  From there he segued naturally into computer graphics, scientific visualization, distributed and collaborative information systems and virtual reality.

In recent  years, Steve has been focusing on immersive information perceptualization which combines  many of the tools and techniques of virtual reality with those of statistical graphics, GIS, scientific visualization,  linguistics and art.  His focus is primarily on developing decision support systems for infrastructure in collaborative contexts.  See the following for more information: http://www-vis.lbl.gov/Events/SC04/ImmersiveInfoVisSC04/index.html
Steve's interests and background are not limited to science and technology.  In former lives, Steve has been a radio announcer, swim instructor, restaurantuer, art gallery owner , pilot and private investigator.  Steve is also a student of art, architectural theory, linguistics and cultural anthropology.

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?

Standards (not)

The largest technical impediment to our objectives in this regard are those created by the success of our field.  We suffer from an excess of choices.  


“The best thing about standards,  you see,  is that we have so many of them to choose from!” - Anonymous

As multiple fields converge, each developed for it's own reasons, we have the same problems addressed in many different ways.  It can be as simple and trite as Microsoft vs Apple vs Unix.  The success of the entertainment industry at using computer graphics,  primarily cinema and gaming,  has lead to a plethora of wonderful tools and techniques and a scaling only possible in the consumer market.   At the same time, similar technology is pervasive in engineering and science.  Both arenas have their own set of standards and approaches and strengths and weaknesses to contribute to the virtual tower of Babel. 

The tired mantra of “standards” will not rescue us... we already have plenty of standards with very good mechanisms for creating and vetting new ones.  And they are very good ones, most of them.

 Art and Language

The more subtle and difficult  technical challenges before us might very well be those of the artist, the linguist, the writer, the cinematographer.    Many of us are not trained to think of these as “technological” issues, but they are.  The tasks of the writer, the visual artist, the composer, the theatrical director, the set designer, the choreographer are exceedingly technical and at some level revolve around the development and adoption of systems of thought, notation and expression.   We need to look to people outside the scientific and computing fields for help.  linguists like George Lakoff  and architectural theorists like Christopher Alexander are two good examples.   

Perceptualization

Humans are, by in large, very unbalanced toward using vision to take in the world around them.  Modern humans have become equally unbalanced toward using symbolic systems such as natural language and mathematics to process information.  It is our nature to focus on what we do best and ignore the rest.  A return to using all five or more senses, of using our innate pre-attentive ability to take in, understand and process information (percieve) is critical.   This calls for more development of a wider range of sensorial technology than currently exists or is easy to use.   Auditory and haptic systems are the first and easiest to approach.   The olfactory senses, balance and inertial senses, etc. should also be used.  

Much work is left to do in reducing the invasiveness of Virtual Reality hardware while lowering it's cost and accessability issues.  

Ultimately, I believe that our computer-enhanced awareness will blend direct perception of our environment with augmented reality systems ,  enhancing, informing and contextualizing everything we experience.  Especially in exploration, discovery and analysis tasks in our modern world.   The future CAD designer, for example, may have many of the same sensory experiences his machinist forebearers might have.  A cartoon animator might have the same experience as a theater director.

Technological non-issues

Technology, for the most part, will take care of itself.  Moore's law and all the other attendant geometric curves will bring to us the processing, storage, display technology and network bandwidth we can easily use.   Somebody needs to attend to these issues and many somebodies already are.   

Issues of content, of style, of form will displace issues of hard technology. For most of my career, I felt resource bound rather than imagination bound.  Resources are now ubiquitous.  What I can do with a $3,000 laptop computer or even a $300 game system is amazing.  

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

Two Cultures

One might believe I just addressed this in the technological section, and perhaps by conventional standards I did.   But I do believe that much of what art and language are about are very technical and should be treated that way.   A side benefit of working with artists and writers and sociologists and linguists and psychologists and anthropologists in this endeavor is that not only do they have different tools (technology), they have different languages and different perceptions.  They see the world differently.

Finding or developing common languages, perhaps “pidgen” languages to speak in will be a major challenge.   Rudolf Arnheim, art theoritician, wrote about his own experiences as a German ex-patriat who chose England over France to continue his life and work, for the qualities of the language.  He describes how much harder somethings are to think of in one language over another.   He made a conscious choice, for better or worse, to immersive himself in English speakers and thinkers rather than French.  

We, as technologists, are generally immersed in the language and thought patterns of science and engineering.  Artists have their own languages in which they are also immersed and perhaps entrapped.   How do we bridge the gap without losing what is good about our “native languages”?  This is a hard social, psychological, or anthropological problem.

Future Shock

I am not sure that all of us are prepared for the wild downhill ride we are about to be challenged with.   There are huge vistas of opportunities to be explored, but some of them might be very unfamiliar, scary even.  Some of what we are being challenged with might be too disorienting, too vertigo-creating.   Things just got “too easy” and instead of expending energy trying to push through obstacles, we need to change our focus to making good choices.  

2.3. Which major opportunities do you envision?

I feel that we are standing on the edge of a huge and wonderful ski hill, filled huge bowls of fresh powder, steep mogul-bashing runs, and nice little chalets where one can have a nice up of hot cocoa with perhaps just a nip of brandy.   The views are spectacular and the snow is perfect.  It feels to me that the technology , like the ski hill below me is laid out...  waiting to be explored.  If the trends of the past 30 years continue, innovative changes will take place faster than we can take advantage of them, internalize them into our own projects and approaches.   I see that we are now very ready to proceed, at least from a technological point of view.

I find it great good fun to work with people from the arts and from the social sciences... I see a great opportunity for a great social experiment.  As a member of the institution that developed the first atomic bomb, I have to wonder what the Manhattan project had been like if we'd had more artists and poets on-staff.  We all marvel at Richard Feynman, who was perhaps an artist or poet among scientists, so maybe it would not have been so different.  But it it something that I look forward to as an opportunity.  To work with those who might have a larger  vision than that of technocracy which I am currently a member  of.

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.

Immersive Information Perceptualization

I am working on a wide range of projects all under a single general topical umbrella of Immersive Information Perceptualization.   The work is primarily Information Visualization (IV) and Immersive Interfaces (II), but touches regularly on  SI and GI as well.  It relies on linguistics (metaphor complexes) and art and architectural theory (A).

http://www-vis.lbl.gov/Events/SC04/ImmersiveInfoVisSC04/index.html
1. Network Monitoring and Intrusion Detection

2. Ultra-scale Computing Performance Analysis

3. Infrastructure Interdependency Analysis

4. GPU processing of streaming data for visualization

5. InfoVolumes

3.2. Project Members

LANL team members:  David Hite, Robert Gislason, Steve Linger, Kriste Henson, Chris Davis, Jeremy Martinez.  

LBL group:  Wes Bethel (lead), Christina Siegerist, John Schalf, Sylvia Crivelli,  Nelson Max

UNM projects:  Dr. Thomas P. Caudell, Dr. Ed Angel, Dr. Kenneth Summers(emeritus), Dr. Paniotis, Donald Holten, Jim Holten, Takeshi Hamata, Tim Eyring, Chris Davis, Hong Ge, Victor Vergera, et alia

3.3. Targeted User Group

Decision makers.  Network analysts.  Supercomputer designers. Batch load managers.  Infrastructure policy makers, designers, managers.  Et alia.

3.4. Supported User Tasks

       Navigation and exploration of dynamic system simulations or presentations.  Drill down.  Parameter adjustment.  Filter application.  

3.5. Data Sets Used

Network traffic to LANL  (and other) networks.  Test runs on supercomputers.  Output from imulations of infrastructure. Et cetera.

3.6. Algorithms Used

Interpolations, recursive layouts, force directed graph/tree layout, adaptive resonance theory (ART) clustering, et cetera...

3.7. Sample Maps

If you want imagery, you could lift what I sent to you (Katy) for the  IV Toolkit workshop.  I'll follow up tomorrow with new imagery perhaps.  How many do you want?!

3.8. Pros and Cons


The use of immersive technology and the application of real world metaphors and 3D systems is hugely controversial.   Some people “get it” right away, others can't even stay in the room.   While we do some formal user subjects testing, this is an area which is currently hugely anecdotal, subjective and opinion-based.  

3.9. Planned Work

  This body of work moves forward in multiple areas at once.  Some of the most interesting and promising areas might be:

  Sound.  Working with musical theorist and composer Paniotis, we plan to add more systematized sound spaces to Flatland (beyond playing sample files and midi sequences).  Paniotis' theory of musical textures is central to this.

  Reification and Metaphor.  I continue to look for opportunities to develop a set of formalisms around reification (making the abstract real) using metaphor.  I hope to engage Dr. Lakoff of UC Berkeley while I'm in the area and perhaps make some progress in the systematization of the application of metaphor to VR environments.  This covers a lot of territory and includes things like the use of Chernoff-like glyphs to ordination algorithms  informed by apt metaphorical elements (the landscape metaphor for example).  

 GPU and NPU application. We have made some progress toward using both Graphics Processing Units and Network Processing Units  for enabling much faster processing of data and visualization elements.  We hope to continue this work this year.

InfoVolumes.  We are adapting the scientific visualization tool/technique of Volume Rendering to more abstract information.  We are developing “hypervolumes” to be processed statistically (in the GPU) and to be projected to 3 spatial dimensions and evolved in one time-like dimension and encoding many more dimensions through  the use of high-dimensional transfer functions.  This work will first be applied in the context of Network Intrusion.

Graph Visualization.  We will continue to develop algorithms and techniques for large scale graphs (and other partially structured information  such as DAGs, PoSets, Forests, etc).   We hope to apply the InfoVolume techniques developed to graphs, relating them using spectral graph theory.

Uncertainty Measures.  All of our work has inherent uncertainty properties which we wish to encode more aptly in all of our perceptualizations.  The semantics of uncertainty are important and whether it is about input data, risk, consequences , et cetera, does matter.  We are looking at ways to distinguish qualitatively different kinds of uncertainty using perceptual cues.

VR technology.  We continue to work with novel VR environments.  We hope to port the Flatland/Flux environment to a full CAVE with wireless tracking this year.  We hope to port to a full planetarium dome as well.   With our new midi interfaces we hope to explore more complex speaker arrangements than stereo, such as quadrophonic or octophonic and various dolby systems.

Publications:

  To follow.

Please use no more than 3 pages.

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