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Summary
Visualization is an emerging discipline in its infancy. As such, it is based more on examples
and anecdotes that are often detached from scientific theory. As researchers and
practitioners address the increasing demands for visualization, they find the need to relate
the theory to human perception. This is becoming perhaps the major requirement for
producing effective,information-conveying visualizations.
This course introduces the foundations of perception as related to visualization, illustrates
their usage with examples and case studies, and thereby prepares researchers and
practitioners to develop perception-based visualizations and thus to improve their
effectiveness. Engineers and scientists taking the class will learn how to create, build, and
critique visualizations that take advantage of, and thus enhance, users' perception of the
data.
Course Objectives
1. To teach visualization researchers and practitioners the basics of visual perception.
2. To tie this general perception understanding to the task of developing more effective
visualizations.
Prerequisites
Basic understanding of computer graphics and imaging concepts.

Who Should Attend?

Visualization researchers, scienti sts , englne ers, visualization systems developers, and
will learn the mecharrisms of human perception and how they can rmprove visualizations.
Course Orgonizer ond lnstruclors

7,iku"lil!f,y:"*r:;,il;#l';tr;;i:::;::;,*';##'fili,:"fi:"?i$*,?.iil*i?,'ff*jr,,ffr*:,,.,'S
Since 1982, he has been studyilg tl_r." mathematical and compuler science aspects of multidim;;;i;il
multiparametric imagrng andvisualization. Since 1988, his
efforts-'trarr" .orr."rrt".t"a'.rE
deve_lopm-ent of methods_ for multiparametric represeniation"esear.h
and presentaiion of informatio". fie il
deve_loped new eolor mglho$g fo-r computer graphics representation of prru*.t"" distribution.. H;-i.
il

i;l:lils';$.*ffi:iit'fi,t:i,*'-il#:"rn,tfiri:il"HtllH"}f{.',J[#$"r:-,;fih"ffi
-- --^'-l
performance
observer

evaluations of some of his methods.^
was-^c^o-qr1!!or of papers on color and texture

Dr. Levkowitz has_presented or

in

graphics

arl

rgffij,**
l+ig*tug:+mff*$l$ffi
Pistributed

Systems (1994), and Visualization '94 as well-as'chair/instructoi oftt StCCnapH ,il-;;;J
"Introduction to PerceOtqa]ly-ba-s9d Visualization." , He is chair/instructor of it fo.tf,..*i"i-SiCCngiif
"
e
fl
ggulse "Perception-based Visualization," organizer/instructor of the forthcoming Eurogripfri..-;gE-.;;ril
tleolr and modelinq lglgoqrouter -graphics,,visualization, a"a *"iii*eaia"uppfi.itio-"st (M;;J;f,
SolXl
I'he Netherland-s, August 1-g9S),
the forthcoming Visualization-'9b course "Color ttreo"y ,"a ii"a"i;; fa
computer graphics, visqaliza_tion, and multimedia applications" (Atlanta, Octob6r 95) ,"d ;iPtil

r+i;'ffifuT#,'{T3'*e:T{i**l'ai'{::iffi#*iff

[:::":T:::;*;.X

ruTlflH+:fr?klii"ql*iiql'lrja*fI*i

Visualization '93).

.5

%

Dr. Levkowitz is Co-Editor of the_ forth-coming Springer-Verlag volume ,'perceptual Iss.
Visualization" and Author of the book "Color Theory -and-Modeling fo" eo*poter Graphiis, Vi.""fi
and_Multimedia Applications," scheduled to be putlished by Khiwer ecaalmic pubiistrer at the
1995.
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Penny Rheingans is a visualization specialist for Martin Marietta at the US Environmental Protection
Agency Scientific Visualization Center. She is actively involved in developing visualization tools and
techniques for the more effective display of environmental data to scientists, policy-makers, and citizens.
She has developed systems for the dynamic design and manipulation of color mappings for bivariate data,
the design of opacity-modulating textures for molecular surfaces, and the display of high-dimensional
statistical data. Her current research interests include multivariate visualization, dynamic manipulation,
the design of effective color mappings, perceptual issues in visualization, the application of texture mapping
to data visualization, and the experimental validation of visualization techniques. Dr. Rheingans received
a B A in Computer Science from Harvard University in 1985 and a Ph.D. in Computer Science from the
University of North Carolina, Chapel Hill in 1993.
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Contents
1. Introduction (Levkowitz; 8:30 - 9:00 AM)
2. Vision, Perception, and Color (Levkowitz; 9:00 - 10:00 and 10:30 - 11:15 AM.)
3. Visual Attributes (Eick; 11:15 - 12:00 A.M.)
4. Motion, Interaction, Animation, and 3D (Rheingans; 1:30 - 2:15 P.M.)
5. Case Studies/Applications (Eick; 2:15 - 3:00 P.M.)
6. Evaluation and Verification (Rheingans; 3:30 - 4:15 P.M.)
7. Conclusions and Summary (Team; 4:15 - 5:00 P.M.)
8. Bibliography
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