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Preface

Welcome to SIGGRAPH 95, the 22nd annual ACM Conference onComputer graphics is a broad and inclusive field. Many other
Computer Graphics and Interactive Techniques. These proceediiigjsls have had their roots in computer graphics, including
contain the papers that were presented during the Technical = computer-human interaction, multimedia, and virtual reality.
Program of the conference, which was held in Los Angeles, Because of this, the committee made an extra effort to be generous
California on August 9-11, 1995. to work in new areas.
The SIGGRAPH proceedings are unlike any other conference My thanks go first and foremost to the members of the papers
proceedings; they are unique in that they contain much of the vasgmmittee. | am often impressed by the people | meet at
best research in the field. The reviewing process is rigorous andSIGGRAPH because of their intelligence, creativity, integrity, and
very selective, ensuring that the papers are of the highest calibegenerous spirit. In no place is this more evident than on the Papers
and that the proceedings continue to be a prestigious place to Committee. Serving on this committee involves a staggering
publish. amount of work. | am grateful that so many of the best people in
This year there were a record 257 papers submitted. The shedhe field are willing to devote so much of their limited time to
volume of these submissions was overwhelming; if stacked on tbelping ensure the continued quality of these proceedings.
of each another, they would have been over 30 feet high. Of thesel am grateful to Andrew Glassner, the SIGGRAPH 94 Papers
we accepted 56 papers, 1 paper shy of last year’s record. The Chair, for giving me a first hand look at the process last year. |
growing international character of SIGGRAPH was also evidentwould also like to thank Al Barr, Leona Caffey, Ed Catmull, Mary
42% of the submitted papers were from outside the United Statesnne Cook, Steve Cunningham, John Dill, Brenda Dreier, Brian
representing 20 countries on 5 continents. And 20 of the acceptéterzog, Betsy Johnsmiller, Sharon Kaiser, Jim Kajiya, Peter
papers had at least one international author. Meechan, Deborah Peifer, Holly Rushmeier, Stephen Spencer, and
| am pleased that we were able to be more generous with the Cindy Stark for all of their help and support.
page limits than in previous years. Although we couldn’t accom- Every year | look forward to the SIGGRAPH proceedings to see
modate every request, in most cases we were able to allow the what new and surprising advances have been made in the previous
authors an extra couple of pages in which to describe their workyear. This year there is a great mixture of papers that represent
Unfortunately, the large number of papers we accepted means thath brand new directions as well as papers that go further that
once again we had some parallel paper sessions at the confererser before in directions that are well known. | hope you will find
| elected to have these parallel sessions rather than accept fewehem as exciting as | do.
papers or give the authors less time for their presentations.
I wish that everyone could see the review process at work. For — Robert Cook
years, | have been impressed with the effort given to making this
process professional and fair. Though mistakes are certainly made
from time to time, there is a tremendous amount of integrity and
virtually no politics. The emphasis is exactly where it should be:
on finding the best papers.
Here’s a snapshot of how the reviewing process worked this
year. First, | selected the Papers Committee. It consisted of 25 of
the leading researchers in the field, 7 of whom had never been on
the Papers Committee before. Then | spent two days with Ed
Catmull and Holly Rushmeier (the SIGGRAPH 92 and 96 Papers
Chairs) assigning each paper to 2 committee members, one of
whom was designated the senior reviewer. The committee
members had been asked to rate themselves in more than 50
different areas of expertise to help assure that the papers went to
qualified reviewers. Each committee member ended up with an
average of 22 papers, half as senior reviewer.
The senior reviewers were responsible for finding at least three
additional reviewers from at least two additional institutions for
each paper. There were a total of 370 of these additional review-
ers. | continued the blind reviewing process introduced last year:
the authors were asked to remove their names and all identifying
information from the papers, so that the reviewers who were not
on the Papers Committee would not know their identities.
The Papers Committee then met in Monterey, California on
March 18-19, 1995 to discuss the papers. As each paper was
discussed, anyone connected with any of the institutions the
authors represented in a paper left the room during the discussion
and the identities of the members of the committee who reviewed
that paper were hidden from them. This ensured a free discussion
and protected the anonymity of the reviewers.



1995 ACM SIGGRAPH Awards

Computer Graphics
Achievement Award

Kurt Akeley

The SIGGRAPH achievement award is presented to Kurt Akeley In short, through his tangible achievements Kurt Akeley has
in recognition of his contributions to the architecture, design, anénabled a unique industry, and has enriched the lives of many
realization of high performance 3D graphics hardware systems. thousands of users who are now able to break new ground in their
These architectures define not only his company, but provide thewn fields because of the power his inventions provide.Therefore,
high-performance 3D graphics facilities that enable scientists, SIGGRAPH is pleased to present the SIGGRAPH Achievement
engineers, animators, and other users to visualize, create, and Award to Kurt Akeley.
dream in new ways.
Kurt Akeley received a B.E.E. from the University of DelawarePublications
in 1980, and an M.S.E.E. from Stanford in 1982. That year he was
a member, with previous Achievement Awardee Jim Clark, of thekurt Akeley and Tom Jermoluk, “High-Performance Polygon
founding team of Silicon Graphics, Incorporated. He has been aRendering,” SIGGRAPH 88 Conference Proceedings, pp. 239-
key technical contributor since then with primary design responst46.
bility for most of the high-end graphics architectures in SGI's
product history. Kurt developed the frame buffers and processorKurt Akeley, “The Silicon Graphics 4D/240GTX
subsystems for the early IRIS series products, and many of the Superworkstation,” IEEE Computer Graphics and Applications,
CAD tools used to design these and other products. He was  July 1989, pp. 71-83.
instrumental in developing the graphics systems for the Power
Series and Onyx systems, including the GTX, the VGX, and the Paul Haeberli and Kurt Akeley, “The Accumulation Buffer:
RealityEngine. He also led the design and documentation of theHardware Support for High-Quality Rendering,” SIGGRAPH "90
OpenGL graphics software specification, which is now supporte€€onference Proceedings, pp. 309-318.
by Silicon Graphics and many other workstation and personal
computer vendors. Mark Segal and Kurt Akeley, “The OpenGL Graphics System: A
Clearly he is a hardware wizard, but one who also has a deepSpecification,” Silicon Graphics, Inc., 1992.
understanding of software and especially the critical interaction
between hardware and software. Currently, as Vice President arikurt Akeley, “RealityEngine Graphics,” SIGGRAPH '93 Confer-
Chief Engineer at SGI, he is responsible for the specification of ence Proceedings, pp. 109-116.
extensions to the OpenGL graphics software interface. He has
received eight patents and has others pending. Previous award winners
In addition to his design contributions, Kurt has published 1994 Kenneth E. Torrance
papers about those architectures, and about graphics architectut®93 Pat Hanrahan

in general. These publications are seminal contributions for the 1992
graphics community around the world. It is practically impossiblel991
for a paper describing new ideas in graphics architecture to omitt990
as background, essential references to Kurt Akeley’s contributiod989
In addition, at the annual SIGGRAPH conferences Kurt's course$988
on graphics architectures and graphics programming have 1987
educated legions of professionals in our industry. He also 1986
contributes on the panels and program committees. In 1984 hid4985
colleagues at Silicon Graphics recognized his contributions by 1984
selecting him as the first overall “Spirit of SGI” award winner. He1983
received the 1993 Distinguished Alumnus award from the
Department of Electrical Engineering of the University of

Delaware, and was given a University of Delaware Presidential
Citation for Outstanding Achievement in 1995.
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1995 ACM SIGGRAPH Awards

Steven A. Coons Award
for Outstanding

Creative Contributions

to Computer Graphics

Jose Luis Encarnacao

The 1995 Steven A. Coons Award is presented to Dr. Jose Luis Portugal. In 1987 he became the director of the Fraunhofer
Encarnacéo for leadership in applied research using computer Institute for Computer Graphics in Darmstadt. At the request of
graphics for a broad range of industrial and medical applicationghe government, he aided in the re-unification task by establishing
in international graphics standards and in computer graphics a Fraunhofer Graphics Laboratory in Rostock. These institutes are

education. staffed by computer graphics professionals, more than a hundred
His work in computer graphics began at the Technical Univer-in Darmstadt alone, and provide a home for many more students
sity of Berlin in 1967 when he was also associated with the pursuing study and research in computer graphics and its applica-

Heinrich Hertz Institute. In the period 1972-75 he was at the  tions.
University of Saarbriicken. In 1975 he became Professor at the An early example of successful technology transfer accom-
Technical University of Darmstadt, an appointment he holds todajished by these important and valued institutes is the GRADAS

His earliest work involved development of basic algorithms  system developed in 1975 for AEG. The GRADAS systems was
such as hidden-line elimination and hardware for matrix manipulased by the Deutsche Bundespost for more than 15 years for
tions (4 by 4). The Encarnacdo Scan-Grid Hidden Surface interactive archiving, handling and editing of communications
algorithm was particularly appropriate for surface representationdelephone) drawings. A more recent example is the TRITON
used in CAD applications for car body design. It was during this system developed for the Deutsche Wetterdienst (weather bureau)
period he became concerned with graphics systems applied to for visualizing and presenting weather forecast on TV and now in
computer aided design—early evidence of his long-term commituse by six European TV-channels. The latest contribution is an
ment to technology transfer between academia and industry, a ISDN-based medical teleconsultation system, KAMEDIN, now
hallmark of the German and European technical communities. being very successfully deployed by the German Telekom.

His efforts in standards are consistent with that commitment.  In 1980 Encarnagdo was the driving force behind founding
Starting in 1970, Encarnacdo lead successful efforts at Standar&tUROGRAPHICS, the eminent forum for graphics researchers
ization in Computer Graphics in Germany. He convened expertsand practitioners in the greater European community. Not only did
from all over Germany and involved many from the group of  he spearhead its formation, but he devoted considerable energy as
researchers he had assembled in Darmstadt. He has been espeits first chairman to sustaining it through its early and formative
cially active in DIN and 1SO standards, and was a primary years.
contributor to the GKS graphics standard. He participated in the He is the author of more than one hundred journal articles as
celebrated meetings at the Chateau Seillac in 1976 that led to theell as eight text books. In particular, his book on computer aided
Proposed Core Standard put forth by SIGGRAPH. Recognizing design was one of the earliest to apply a systems approach for
that time the need for a practical 2D system, he spearheaded thdescribing CAD. It was translated into four languages. Revised
effort to produce the Graphical Kernel System, GKS, an extensiead extended in a second edition, it remains one of the few books
elaboration of an early version of the 3D Core proposals. Subsethat presents a coherent and unified approach to a theoretical
quently, under Encarnacao’s direction, Glnter Pfaff et al devel- underpinning for computer aided design.
oped a GKS implementation at Darmstadt that became the leadingencarnagédo serves on several editorial boards, including
commercial product of its kind and remains in use in German Computer Graphics and ApplicatiariBhe Visual Computeand
CAD and other graphics application systems. Computer-Aided Desigrand is Editor-in-Chief o€omputers &

As a professor specializing in computer graphics for more tharaphics
twenty years, Dr. Encarnacéo has been the advisor for more than There are many ways Dr. Encarnacéo has inspired and influ-
forty Ph.D. students, many of whom have themselves attained enced both the German and broader European computer graphics
professorial positions. To ensure the stability of Computer communities. He has worked effectively to infuse computer
Graphics in academic computer science and in industry he initiafiyaphics into the international community, forging ties with
established the Interactive Graphics Research Group (THD-GRI®)iversities, institutes and industry around the world, including
in 1975 at the Technical University of Darmstadt. In 1984 he als®razil, China, Japan, Mexico, Portugal, Spain, and the USA. He
founded, and became chairman of the board, of the Computer has received prizes and been awarded honorary degrees in
Graphics Center (ZGDV). In addition to the main laboratory in recognition of these achievements.

Darmstadt, it now has associated laboratories in Rostock and in



Dr. Encarnacéo has been a tireless worker and supporter of
computer graphics both as a key enabling technology and as a
critical academic discipline within the field of computer science.
His vision, insight, and energies have successfully sustained his
devotion to academic excellence while providing critical liaison
with industrial and standardization efforts. In recognition of these
accomplishments and contributions to Computer Graphics,
SIGGRAPH is pleased to present Dr. Jose Luis Encarnacao the
Steven Anson Coons Award.

References

Encarnacdo, J. and E.G. Schlechtendahl. “Computer Aided
Design: fundamentals and system architectures.” Springer Verlag,
1983. A second edition with R. Lindner was published in 1990.

Encarnacéo, J., G. Enderle, K. Kansy, G. Nees, E.G.
Schlechtendahl, J. Weiss and P. Wisskirchen. “The workstation
concept of GKS and the resulting conceptual differences to the
GSPC core system.” Computer Graphics 14(3), 226-230 (1980).

Encarnacéo, J. “Computer Graphics, Eine Einfuhrung in die
Programmierung und Anwendung von graphischen Systemen.”
Oldenbourg, Munich, 1975. Two revised editions with W. Stral3er
will be followed by a fourth edition in 1995.

Encarnacéo, J., W. Giloi, J. Saniter, W. Stral3er and K
Waldschmidt. Programmierungs- und geraetetechnische
Realisierung einer 4x4 Matrix fuer Koordinatentransformationen
auf Computer-Bildschirmgeraeten; Elektron. Rechenanlagen 15, 5,
1972.

Encarnacéo, J., P. Bono, M. Encarnacdo and W. Herzner, “PC
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(1990)

Previous award winners

1993 Edwin E. Catmull
1991 Andries van Dam
1989 David C. Evans
1987 Donald P. Greenberg
1985 Pierre Bézier

1983 Ivan E. Sutherland
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SIGGRAPH Electronic Mail Communications ACM Contacts

You can reach many SIGGRAPH volunteers and information sources Member Services
through the electronic mail forwarding system on the siggraph.org systefa join ACM, change membership status or inquire about status:
Below are a number of ways to reach individuals or groups, or get Tel: 1-212-626-0500
information, through electronic mail. In any address below, you may useFax: 1-212-944-1318
lower case letters instead of capitals in the address. Email: acmhelp@acm.org
If you cannot identify the person or group you want to reach from the
information in this note, send mail tdirectory@siggraph.org To change your address (include member number in all correspondence):
Your mail will be scanned by an automated mail responder which will Tel: 1-212-626-0500
try to respond to keywords in your subject line and message body with Fax: 1-212-944-1318
SIGGRAPH resources of interest to you. If you do not know where to Email: acmcoa@acm.org
begin a search, simply forward an empty message with the subject line
“help.” A general directory assistance message will be returned immedi-To inquire about membership publications that you have not received:
ately to you. Tel: 1-212-626-0500
If you want to reach someone whose name you know, address the m&iax: 1-212-944-1318
assurname@siggraph.orggheresurnames replaced with the person’s Email: acmhelp@acm.org
surname and, again, capitalization is not important. For example, to reach
Adele Newton, address mail tewton@siggraph.orgn case there is For general questions on ACM and/or SIGGRAPH membership:
more than one person with a given surname, use the first initial followedTel: 1-212-626-0500
by the surname. For example, to reach Judith R. Brown, address mail tdzax: 1-212-944-1318
jbrown@siggraph.orgto reach Maxine Brown, use Email: acmhelp@acm.org
mbrown@siggraph.org.
If you want to address mail to the person holding a given office, addrdasblications

mail to: office.group@siggraph.org-or example, to reach the To order proceedings, slides, and other materials:
SIGGRAPH chair, send mail t&hair.ec@siggraph.orgor to reach the ACM Order Department
SIGGRAPH 95 chair, you can send mail to: P.O. Box 12114
Chair.Siggraph95@siggraph.org he following groups can be reached byChurch Street Station
addressing mail taGroup@siggraph.org New York, NY 10257
Tel: 1-800-342-6626 credit cards only (for Canada and entire USA except
« EC (Executive Committee) from 516, 712, 718, and 914 area codes)
« CPC (Conference Planning Committee) Tel: 1-212-626-0500 international credit card orders (and from 516, 212,
« EC+CPC (both the groups above) 718, and 914 area codes)
« EducationCommittee Fax: 1-212-944-1318 single-copy orders
« LocalGroupsSteeringCommittee Email: acmhelp@acm.org
« LocalGroupsChairs
« NominatingCommittee To order SIGGRAPH Video Reviews:
« PublicationsCommittee SIGGRAPH Video Review
c/o VI&A/1st Priority
SIGGRAPH values your comments! P.O. Box 576
If your comment does not clearly fall within one of the areas mentioned Itasca, IL 60143-0576
above, send it tacomments@siggraph.argt will be directed to the Tel: 1-800-523-5503
appropriate area. Fax: 1-708-250-0807
Information about the following topics can be obtained by addressingEmail: svrorders@siggraph.org
mail toInfo.Topic@siggraph.org. Orders must be prepaid.
« Info.Membership To inquire about single-copy orders you may not have received, see the
« Info.LocalGroups ACM numbers listed above, under Publications.
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« Info.Careers

¢ Info.Artists

« Info.Publicity

« Info.SmallConferences
¢ Info.VideoReviews

« Info.Publications

Information about many parts of the annual SIGGRAPH conference can
be obtained by addressing mailTopic@siggraph.org

« siggraph95

« sketches.s95
¢ arts.s95

e caf_et.s95

« interact.s95
« intercom.s95
« students.s95
« hi-tech

« halleric

« exhibits.s95
¢ slides.s95




