Vi sual i zation ' 02 Course Proposal
full -day course on Sunday
1. Title:

State of the Art in Data Representation for Visualization

2. Course Presenters' |nformation:

Arie Kaufman (Course Organizer)

Leadi ng Professor and Chair

Depart ment of Conputer Science

State University of New York at Stony Brook
Stony Brook, NY 11794-4400

O fice Phone: (631) 632-8441

Fax: (631) 632-8445

Home Phone: (631) 937-6658

Emai |l : ari @s. sunysb. edu
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Arie E. Kaufman is the Chairman of the Conmputer Science Departnent, the
Director of the Center of Visual Conputing (CVC), a Leading Professor
of Comput er Science and Radi ol ogy, and Co-Director of the Programin

Bi onedi cal Engineering at the State University of New York at Stony
Brook. He further directs the Visualization Lab and the vol une

visual i zation projects there supported by the National Science
Foundation, National Institute of Health, Departnent of Energy, Ofice
of Naval Research, Naval Research Lab, Brookhaven National Lab,

M t subi shi El actric Research Lab, Japan Radio Co., Hughes Aircraft
Conpany, Hew ett-Packard Conpany, Intel, Silicon G aphics Conpany,
Howard Hughes Medical Institute, Center for Biotechnol ogy, the State of
New York, and nmany others. H's research interests include conputer
graphi cs and specifically conputer graphics architectures, algorithns,
and | anguages; visualization including volune visualization and
scientific visualization; user interfaces; virtual reality; and

nmul tinedia; with specific applications in bionmedicine.

Kauf man was the foundi ng Editor-in-Chief (1995-1998) of the |IEEE
Transaction on Visualization and Computer G aphics (TVCG. He has

| ectured widely and published nunerous technical papers in his research
areas, including the pioneering |EEE tutorial book on Vol une

Vi sual i zati on. He has given several courses on Vol une Visualization for
SI GGRAPH, Vi sualization, Visualization in Biomedical computing, Cd,
EUROGRAPHICS, @, and I BM He has been the co-founder and nenber of the
steering comrttee of the | EEE Vi sualization conference series, the
Papers Chair and Program co-Chair for Visualization '90-'94 and co-
Chair for several SIGGRAPH EUROGRAPHI CS G aphi cs Har dware Wor kshops and
ACM Synposi a for Volune Visualization, and the co-founder of the Vol ume
Graphi cs Wirkshop series, and the General Chair of Volume G aphics
2001. He has previously chaired and is currently a director of the | EEE
Conput er Soci ety Technical Conmittee on Visualization and Conputer

G aphi cs.



He is a Fellow of I EEE, and the recipient of a 1995 | EEE Qut st andi ng
Contribution Award, 1996 | EEE Computer Society's Gol den Core Menber.
1998 ACM Service Award, and 1999 | EEE Computer Society's Meritorious
Service Award

He received a BS in Mathematics and Physics fromthe Hebrew University
of Jerusalem in 1969, an M5 in Conputer Science fromthe Wi zmann
Institute of Science, Rehovot, in 1973, and a PhD in Conputer Science
fromthe Ben-Gurion University, Israel, in 1977

Baoquan chen (Course Co- Organi zer)
Assi st ant Prof essor

Departnment of Conputer Science & Engineering
University of Mnnesota at Twin Cities
4-192 EE/ CS Buil ding, 200 Union Street SE
M nneapolis, M\ 55455

O fice Phone: (612) 625-5072

Fax: (612) 625-0572
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Baoquan Chen is an assistant professor of Conputer Science and

Engi neering at the University of Mnnesota at Twin Cties. He is also a
faculty at the Digital Technology Center. H's research interests
generally lie in computer graphics and visualization, focusing
specifically on volume visualization, real-tinme rendering/visualization
by hardware and software (including i mage-based and poi nt - based
rendering and multi-resolution techniques), 3D data acquisition, |arge
di splay, and virtual reality. Chen is a regular contributor to

Vi sual i zati on conference by presenting technical papers, serving as
paper session chair and conference comrittee of VolVis '02. He was al so
on organi zing comm ttee of Volume G aphics 2001. Chen received a BS in
El ectronic Engineering from Xi dian University, Xi'an (1991), an M5 in
El ectroni ¢ Engi neering from Tsi nghua University, Beijing (1994), and a
second M5 (1997) and then PhD (1999) in Conputer Science fromthe State
Uni versity of New York at Stony Brook

Kl aus Muiel | er

Assi stant Professor

Department of Conputer Science

State University of New York at Stony Brook
St ony Brook, NY 11794-4400

O fice Phone: (631) 632-1524

Fax: (631) 632-8445

Emai | : nuel | er @s. sunysb. edu
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Klaus Miueller is currently an Assistant Professor at the Conputer

Sci ence Departnent at the State University of New York at Stony Brook

His current research interests are conputer graphics (including vol une
rendering, scientific visualization, and inmage-based rendering),

nmedi cal imaging (in particular 3D reconstruction from cone-beam data),
and virtual and augnented reality. He has authored or co-authored nore



than 10 conference and journal papers on point-based vol une rendering
(or splatting), covering an array of rendering issues, both parallel
and hardware inplementations, and theoretical topics, such as filter
design. One of these papers won the Visualization "Best Paper"” award in
1997. He has al so won the Visualization "Best Hot Topic" award in 1999
and the NSF CAREER award in 2000. He has recently co-chaired the

I nternational Vol une G aphics Wrkshop in 2001 and will serve as a co-
chair for the 2002 Symposium on Vol une Visualization and G aphics

Anmi t abh Var shney

Associ ate Prof essor

Depart nent of Conputer Science and UM ACS
4407 A. V. WIlians Building

Uni versity of Maryl and

Col | ege Park, MD 20742

O fice Phone: (301)405-6761

Fax: (301)405-6707

Emai | :  varshney@s. und. edu
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Am t abh Varshney is an Associ ate Professor of Conputer Science at the
University of Maryland at Coll ege Park. He received a B. Tech. in
Conputer Science fromthe Indian Institute of Technol ogy, Delhi in 1989
and a MS. and Ph.D. in Conputer Science fromthe University of North
Carolina at Chapel Hill in 1991 and 1994. During 1994 - 2000, he was an
Assi stant Professor in the Departnment of Conputer Science at the State
University of New York at Stony Brook. Varshney's research focus is on
exploring the applications of virtual reality in engineering, science,
and nedicine. He has worked on the design and inplenentation of virtua
wal kt hr oughs of proposed structures, such as buil di ngs, autonobil es,
and subnmarines. In the process he has devel oped new al gorithms for
automatically generating nultiresolution object hierarchies, inage-
based rendering, parallel conputation and sinplification of radiosity
neshes, and fine gesture recognition for virtual environments. H's work
on efficient and robust computation of snmooth nol ecul ar surfaces is
useful in the rational drug design process through the protein folding
and docki ng problems. He has al so consulted and col | aborated with the

i ndustry including Honda, IBM Daimer Chrysler, General Dynamcs, and
Reuters. Varshney received a NSF Career Award in 1995 and a Honda
Research Initiation Award in 1997.

3. Expanded St at enent

Over the years a nunmber of representations to describe graphics objects
has emerged. This nulti-species evolutionary process has been driven by
application domain constraints, avail able rendering hardware, and al so
academ c force. W now have a choice to use pol ygons, points, vol unes,

i mages, or even free-formrepresentations. Each paradi gmcones with a

| arge body of theoretical know edge and practical optimzations, as
wel |l as strategies on how to convert one into the other. To address
these diverse devel opnents, this course seeks to achieve two goals:
first, to provide a unified framework, based on principles fromsigna
processing, in which all representations can be explai ned, conpared,
and contrasted; second, to provide the course attendees with a

conpr ehensi ve overvi ew of these representations and their hybridities
using the unified framework. This will foster a deeper understanding of
the advant ages and di sadvant ages of the avail abl e representations,



stimulate "technol ogy" transfer and tighter integration, and raise
awar eness of the chall enges ahead. W will denonstrate severa
practical exanples of major applications, available tools and

techni ques. W believe the course will provide a fresh | ook onto the
subj ect and stimulate new research directions and chal | enges
confronting the field of conputer graphics and visualization

4. Prerequisites

Course material is noderately difficult, due to the Ievel of detail of
the al gorithnms and nethodol ogi es. Basic know edge of conputer graphics
rendering (including basic volume rendering), sanpling theories and
mat hematics i s recommended.

5. List of Topics

The course will include sanpling theories and antialiasing techniques,
volunetric splatting, point-based representation and rendering,

pol ygon- based | evel -of -details techni ques, differential points, hybrid
net hods conbi ni ng i mage-, point- and pol ygon- based techni ques.

6. Course Syl |l abus

Mor ni ng: Sanpling Theories and Practice, Splatting Techni ques

9:00 - 9:15. Welcome and Introduction (Kaufman)

8:15 — 9:45. Motivation and Overvi ew (Chen)

9:45 - 10:30. 2D and 3D Sanpling theory and Practice (Chen)

10: 30 - 11:00. Coffee Break

11: 00 - 11:45. Volumetric Splatting (Mieller)

11: 45 - 12:30. Point-based Representation and Rendering (Mieller)
12:30 - 2:00. Lunch Break

Af t ernoon: Rendering and Mani pul ati on

2:00 - 2:45. Polygon-based Level -O-Details Techni ques (Varshney)

2:45 - 3:30. Differential Points (Varshney)

3:30 - 4:00. Coffee Break

4:00 - 4:40. Hybrid Representation and Rendering Systens (Chen)

4:40 - 5:00. QRA

5: 00. Adj ourn



7. I nnovative Mt hods

We would like to use |live denos on conputer for illustrating
t echni ques.

8. Course History

The course is a new course designed to cover energing advances in new
data representati on and rendering techniques for graphics rendering and
vi sual i zation. Mst of the course nmaterials are fromcourse presenters
research in the rel ated topics.

9. Course Notes Description

The course notes will be electronic and will contain:

* Conplete set of slides used by all speakers.
(This can and shoul d be provided also in hard copy).

* Rel evant papers from each speaker describing in nore detail sone of
techni ques di scussed in class.

* Provide a rich set of references for further exploration

* Additional reference material such as web resources, |ist of WWVand
FTP sites for relevant software, additional nanuscripts, inages,
ani mations, etc.

10. Special Notes Requirenents

None.

11. Special Presentation Requirenents

The course will include oral presentation with slides, videos,

and web resources, along with live denos of various techniques
presented in the course, tools, and web resources.

Several of the presenters will use their |aptops for denonstrating
techni ques and software. A connection to the Internet is desired.



