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Message from the Conference General Chairman 

I would like to extend a warm welcome to all attendees 
of Graphics Interface / Vision Interface '90, being held this 
year in Halifax, Nova Scotia. 

These conferences have been organized by a committee 
representing a broad spectrum of the computer graphics 
community. We have the support of the Bluenose Chapter 
of the Canadian Information Processing Society, involve
ment from the University of New Brunswick, the Technical 
University of Nova Scotia, Dalhousie University, and Aca
dia University, as well as representation from provincial 
and federal governments and the private sector. I want to 
especially recognize the contribution of the staff and stu
dents at the Nova Scotia College of Art and Design. They 
have organized the Electronic Theatre and the Art Exhibi
tion and designed and produced conference literature. They 
also provided hospitality to the organizing committee for 
meetings and kept us going with their enthusiasm. 

The first two days of the conference are devoted to 
tutorials. The technical sessions are held on the last three 
days in parallel with the Vision Interface '90 sessions. 
There is the Electronic Theatre on Wednesday evening and 
this year a juried Art Exhibition in the Anna Leonowen 
Galleries of the Nova Scotia College of Art and Design. 
An exhibition of computer hardware and software has also 
been organized and will run the last three days of the 
conference. 

I would like to extend my sincerest thanks to everyone 
on the organizing committee and to the many others who 
helped, to the members of the Program Committee, authors 
of contributed papers, the invited speakers, and to the 
student volunteers, for without these contributions this 
conference would not have been possible. 

I would also like to express my appreciation to the or
ganizations who have provided financial support. They in
clude the Natural Sciences and Engineering Research 
Council, the Nova Scotia Department of Industry, Trade 
and Technology, the Atlantic Canada Opportunities 
Agency, and Northern Telecom. 

Now as Nova Scotians say, ClAD MILE FAILTE, 
which is Gaelic for One Hundred Thousand Welcomes. 
Welcome to Halifax and Graphics Interface / Vision Inter
face '90. 

Andrew G. Sherin 
Energy, Mines and Resources Canada 

Message from the Program Chairman 

The technical program of Graphics Interface '90 
consists of 33 fully refereed papers, each of which has 
been reviewed by three experts in the field. In addition, 
there are three invited papers, which this year represent 
leading practitioners in Industry, Academia, and 
Government Laboratories. 
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Message du president general du congres 

Je souhaite la plus cordiale bienvenue a tous les partici
pantes et participants au congres «Graphics Interface / 
Vision Interface '90" qui a lieu cette annee a Halifax, Nou
velle-Ecosse. 

L'organisation de notre congres est I'oeuvre d'un comi
te forme d'un large eventail de representants du secteur de 
I'infographie. Nous beneficions de I'appui du chapitre Blue
nose de l' Association canadienne de I'informatique et du 
concours de l'Universite du Nouveau-Brunswick, de la Te
chnical University of Nova Scotia et de I'Universite Aca
dia. Enfin, nous comptons parmi nous des representants 
des gouvernements provinciaux et federal ainsi que du sec
teur prive. Je tiens a souligner de fa<son particuliere la 
contribution du personnel et des etudiants du Nova Scotia 
College of Art and Design. En plus d 'avoir fourni des 10-
caux au co mite organisateur pour ses reunions et de nous 
avoir soutenu de leur enthousiasme, ils ont organise le thea
tre electronique et I'exposition d'art. 

Les deux premiers jours du congres sont consacres aux 
tutoriels. Les seances techniques, quant a elles, auront lieu 
les trois derniers jours en me me temps que les seances de 
Vision Interface '90. Mercredi soir, nous pourrons assister 
au theatre electronique. Nous pouvons egalement visiter 
I'exposition-concours qui se tient cette annee a la Galerie 
Anna Leonowen. Enfin, on a mis sur pied une exposition 
de materiel et de logiciel informatiques qui au ra lieu les 
trois derniers jours du Congres. 

Je tiens a remercier vivement tous les membres du co
mite organisateur et toutes les aut res personnes qui leur 
ont prete leur concours, savoir les membres du comite du 
programme, les auteurs de communications sollicitees ou 
non, de meme que les etudiants benevoles. Sans I'apport 
de chacun et de chacune, il aurait ete impossible de tenir 
cette rencontre. 

Enfin, je souhaite exprimer ma reconnaissance aux orga
nismes qui nous ont apporte leur appui financier, qu'il s'a 
gisse du Conseil de recherches en sciences naturelles et en 
genie; du ministere de l'Industrie, du Commerce et de la 
Technologie de la Nouvelle-Ecosse; de l' Agence de promo
tion economique du Canada atlantique ou de Northern Tele
corn. 

Comme le disent les Neo-ecossais en gaelique : «CIAO 
MILE FAILTE», c'est-a-dire : «Soyez cent mille fois les 
bienvenus». Soyez donc les bienvenus a Halifax et au 
congres Graphics Interface / Vision Interface '90. 

Andrew G. Sherin 
Energie, Mines et Ressources Canada 

Message du president du programme 

Le programme technique de Graphics Interface '90 
comprend 33 exposes dont chacun a ete examine 
attentivement par trois experts du domaine vise. En outre, 
no us pourrons entendre trois communications soll icitees. 
Cette annee, les trois presentateurs sont d'importants 
praticiens provenant du monde industrielle, des universites 
et des laboratoires de I' Administration publique. 
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Graphics Interface continues to attract high quality 
work in computer graphics from around the world . Seven
teen of the papers in this year's Proceedings come from 
the United States, thirteen from Canada, and the remainder 
from Israel, the United Kingdom, and China. 

I would like to thank the authors of all the papers sub
mitted to Graphics Interface '90, and also the members of 
the Program Committee and other reviewers who gave 
their time and expertise to ensure the quality of the pro
gram. 

Colin Ware 
University of New Brunswick 

President's Message 

It is with great pleasure that I welcome you to Halifax, 
Conference '90, and Graphics Interface. This is the six
teenth in a series of graphics conferences started in 1969 
in Ottawa and held all across Canada in various years. It is 
the longest running graphics conference in the world and 
continues to provide a significant contribution to the field 
of computer graphics and interactive techniques. The Cana
dian Man-Computer Communications Society is please to 
be able to sponsor such a conference and is indebted to all 
those who have contributed time and effort into making it 
the success that it is. 

Again, following the trend established in 1986, Graph
ics Interface is being held in conjunction with Vision Inter
face . Holding these two conferences jointly has helped to 
promote the interchange of ideas and raise the profile of 
both conferences. 

It is significant that this is the first time that Graphics 
Interface will be held in Halifax, and we sincerely hope 
that it will not be the last. The local organizers, under the 
direction of Andrew Sherin, have put together an organiza
tion for both Graphics Interface and Vision Interface that 
is exemplary. We should therefore give Andy and his assis
tants our most hearty thanks for a job well done. 

The program, under the direction of Colin Ware, should 
also be acknowledged for its quality. Selecting the best pa
pers from an extensive list has meant a lot of reading and 
decisions as to the merits of the submissions. Colin and 
the program committee are to be thanked for their efforts 
and dedication. 

Lastly, we should acknowledge the efforts of Stephen 
MacKay, Evelyn Kidd, and the rest of the publications 
staff of the Division of Electrical Engineering of the Na
tional Research Council of Canada in the preparation of 
these Proceedings. 

Wayne A. Davis 
President 
CMCCS 
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Graphics Interface continue a presenter des travaux de 
&rande qualite en infographie provenant du monde entier. 
A notre rencontre, dix-sept exposes viennent des Etats
Unis, treize, du Canada et le reste, d'lsrael , du Royaume
Uni et de la Chine. 

Qu ' il me soit permis de remercier les auteurs de toutes 
les communications presentees a Graphics Interface '90, 
ainsi que tous les membres du comite du programme et les 
aut res reviseurs qui ont donne de leur temps et de leurs 
connaissances dans le but d'assurer la qualite du pro
gramme. 

Colin Ware 
Universite du Nouveau-Brunswick 

Message du president 

J'ai le grand plaisir de vous souhaiter la bienvenue a 
Halifax, au congres de 1990 et a Graphics Interface. 11 
s'agit du seizieme d 'une serie de congres sur I'art 
graphique dont le premier s ' est tenu a Ottawa en 1969. Les 
autres ont eu lieu a divers endroits d 'une extremite a 
l'autre du Canada. 11 s'agit du congres le plus durable du 
monde dans le domaine de I'art graphique et il continue 
d'apporter une contribution importante a I'infographie et 
aux techniques interactives. La Societe canadienne du 
dialogue homme-machine est heureuse de pouvoir 
parrainer un tel congres et elle est redevable a tous ceux 
qui ont contribue de leur temps et de leur travail pour faire 
de cette rencontre un veritable succes. 

De nouveau, pour respecter la tendance etab lie en 1986, 
Graphics Interface a lieu de concert avec Vi sion Interface. 
Comme i1s ont lieu conjointement, ces deux congres ont 
contribue a promouvoir l'echange d ' idees et a consolider 
leur profil respect if. 

J'aimerais signaler que c'est la premiere fois que 
Graphics Interface a lieu a Halifax et iI faut esperer que ce 
ne sera pas la derniere. Sous la direction d' Andrew Sherin, 
les organisateurs locaux ont mise sur pied une organisation 
exemplaire a la fois pour Graphics Interface et pour Vision 
Interface. Nous devons remercier tres chaleureusement 
Andy et son equipe : ils ont accompli une excellent travail. 

11 faut egalement souligner la qualite du programme 
etabli sous la direction de Colin Ware. La selection des 
meilleures communications a partir d ' une longue liste a 
exige de nombreuses lectures et commande de nombreuses 
decisions au sujet de leur valeur. Nous devons remercier 
Colin et son comite du programme pour leur application et 
leur devouement. 

Finalement, nous devons signaler le travail de Stephen 
MacKay, d'Evelyn Kidd et du reste de l'equipe des 
publications de la Division de genie electrique du Conseil 
national de recherches du Canada en vue de preparer nos 
deliberations. 

Wayne A. Davis 
President 
SCDHM 
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1990 CMCCS Achievement Award 

Marceli Wein is an international leader in Computer 
Graphics research, and the Canadian Man-Computer Com
munications Society would like to recognize his many con
tributions to this field . 

Marceli was born in Cracow, Poland, and immigrated 
to Canada in 1952. He received his post-secondary educa
tion at McGiII University, Montreal, Quebec, graduating 
first with a Bachelor of Engineering degree in Engineering 
Physics, and then with an M.Sc. and a Ph.D. in Physics. 
His Ph.D. thesis topic was an analog system for process
ing, scanning, imaging, and transmission of weather radar 
maps. This research in CRT displays and photography of 
CRT displays stimulated his interest in Computer Graphics. 

He first worked for Canadian Marconi in Montreal, join
ing the National Research Council in 1965. At NRC, 
Marceli has participated in many different research activi
ties. An early project was the development of instrumenta
tion for a Black Brant ionosphere-sounding rocket, with 
35 mm still cameras. He was a member of the group that 
initiated Computer Graphics projects at NRC. This group, 
a pioneer in the development of interactive graphics sys
tems and computer animation, collaborated with the Na
tional Film Board of Canada in the production of computer 
animated films. The classic film "Hunger" won a prize at 
Cannes and an Academy Award Nomination in 1974. His 
areas of research have included graphics for simulation, 
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Plaque d'honneur de la SCDHM 1990 

Marceli Wein etant un chef de file international en re
cherche infographique, la Societe canadienne du dialogue 
homme-machine souhaite proclamer ses multiples contribu
tions dans ce domaine. 

Ne a Cracovie, en Pologne, il a immigre au Canada en 
1952. II a frequente I'Universite McGill, de Montreal (Que
bec), dont iI detient un baccalaureat en genie physique, 
puis une maitrise (M.Sc.) et un doctorat (Ph . D.) en phy
sique. Sa these de doctorat portait sur une systeme analo
gique de traitement, d 'exploration , de prise d 'images et 
de transmission de cartes meteorologiques radar. Cette re
cherche en affichage sur ecran et en photographie d'images
ecran a stimule son interet pour I'infographie . . 

II a d'abord ete a I'emploi de Canadian Marconi, a 
Montreal, puis iI est entre au service du Conseil national 
de recherche en 1965. Au CNRC, iI a participe a de tres 
nombreuses activites. Des le debut, il s'est interesse a la 
mise au point d'instruments pour une fusee-sonde ionosphe
rique dotee d'appareils photo 35 mm. II a fait partie du 
groupe qui est a I'origine du projet infographique au 
CNRC. Ce groupe, pionnier dans I'elaboration de systemes 
graphiques interactifs et d'animation par ordinateur, a col
labore avec l 'Office national du film du Canada pour pro
duire des films animes par ordinateur. Le c1ass ique «Faim» 
a remporte un prix a Cannes et une nomination aux Oscars en 
1974. Ses domaines de recherche comprennent la simulation, 
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graphics system architectures, dynamic graphics, user inter
faces, interactive systems, multiprocessor workstations for 
robotics, and multiprocessor workstation architectures. He 
spent two years as the Head of the Computer Graphics Sec
tion of the Division of Electrical Engineering of NRC. Cur
rently he is a member of the Multiprocessor Architectures 
Group, which is the development team responsible for the 
Harmony multiprocessor, realtime operating system. 

He has also served on many panels and committees, in
cluding the Natural Sciences and Engineering Research 
Council Grant Selection Panel for Strategic Grants in Com
puters and Communications; the Lawrence Berkeley Na
tional Laboratory Program Review Committee for 
Computer Sciences and Applied Mathematics; collaborative 
research with members of the Computer Graphics Labora
tory of the University of Waterloo; the NRC Advisory 
Committee for Simulation in support of the simulator devel
opment for the Shuttle Orbiter Remote Manipulator; and 
the NRC Advisory Committee for simulation requirements 
for the Space Station Mobile Servicing Module. 

He has been heavily involved with industrial activities 
in his capacity as a member of the scientific staff of the 
NRC. In particular, he was the scientific authority/advisor 
for several grants, contracts, or contributions including the 
design of a geometric 3-D transformation processor using 
Weitek floating point processor chips; the design of a 
frame buffer with bit slice processors and graphics render
ing microcode; a project to develop a major animation sys
tem, based on the Silicon Graphics workstation and a 
multiprocessor rendering accelerator. 

Marceli has participated extensively in ACM SIG
GRAPH, including the Technical Program Committee and 
many tutorials. In standards, he has had involvement in 
working groups in Canada, the United States, and within the 
International Standards Organization in areas related to 
computer graphics, activities that ultimately resulted in the 
Graphics Kernel System (GKS) and the Computer Graphics 
Metafile Standard (CGM). He was Chairman of the Cana
dian Working Group on Graphics CAC/TC97/SC21/WG2 
and Head of the Canadian Delegation to ISO Working 
Group on Graphics from 1979 to 1985. He has been a 
member of the ANSI Technical Committee X3H3 and par
ticipated in the X3H3.3 Subgroup on Metafile and Inter
faces . 

Within CMCCS, Marceli has also been very active. 
He was one of the principals who organized the initial 
Canadian Man-Computer Communications Conference in 
Ottawa and has been involved in some capacity or other 
ever since. When CMCCC became Graphics Interface, 
Marceli continued his participation as Editor of the Pro
ceedings and as a member of the program committee, in
cluding the dual position of Editor and Program Chairman 
in 1989. CMCCS is proud to have benefitted from Marceli 
Wein's participation and expertise and would like to honor 
him for his many contributions to the field of Computer 
Graphics both in Canada and internationally. 
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les architectures de systemes graphiques, les graphiques dy
namiques, les interfaces d'utilisateurs, les systemes interac
tifs, les postes de travail multiprocesseur et leurs 
architectures. 11 a occupe pendant deux ans le poste de 
chef de la Section de systemes graphiques par ordinateur a 
la Division de genie electrique du CNRC. 11 Y est actuelle
ment membre du groupe sur les architectures de multipro
cesseurs, equipe d'elaboration chargee du multiprocesseur 
Harmony, systeme d'exploitation en temps reel. 

M. Wein a egalement fait partie de nombreux groupes 
d'experts et de comites, notamment du jury de selection du 
Conseil de recherches en sciences naturelles et en genie 
dans le cadre de l'octroi de subventions dans les domaines 
de I'informatique et des communications, du comite d'exa
men du Lawrence Berkeley National Laboratory Program 
dans les domaines de l'ordinatique et des mathematiques 
appliquees, d'equipes de recherche de concert avec des 
membres du laboratoire d'infographie de I 'Universite de 
Waterloo, du comite consultatif du CNRC sur la simulation 
comme instrument de mise au point de simulateurs pour le 
te!emanipulateur des navettes orbitales et du comite du 
CNRC charge des besoins en matiere de simulation pour le 
module d'entretien mobile des stations spatiales. 

Notre laureat a participe, en outre, a de nombreux tra
vaux industriels en tant que membre de I'equipe scientifi
que du CNRC. C'est ainsi qu ' il a servi de conseiller ou 
d'expert scientifique dans le cas de nombreuses contribu
tions ou subventions et dans celui de nombreux marches. 
Parmi ces travaux, on retrouve un projet de conception 
d'un processeur de transformation geometrique a trois di
mensions au moyen de puces processeurs virgule flottante 
Weitek, la conception de memoires d'images a I'aide de 
processeurs en tranches et de microcodes d'interpretation 
de graphiques, un projet d 'elaboration d'un important sys
teme d'animation avec un poste de travail Silicon Graphics 
et un accelerateur d'interpretation de microprocesseur. 

M. Wein a contribue considerablement au ACM SIG
GRAPH, notamment au comite du programme technique et 
a de nombreux tutoriels. Dans le domaine des normes, il a 
participe a des groupes de travail au Canada, aux Etats
Unis et dans le cadre de I' organisation internationale de 
normalisation (ISO) dans les domaines qui se rapportent a 
l'infographie. Ces travaux ont abouti au Graphics Kernel 
System (GKS), au Computer Graphics Metafile Standard 
(CGM). 11 a ete president du groupe de travail canadien 
sur I'infographie Graphics CAC/TC97/SC21/WG2 et chef 
de la delegation canadienne au groupe de travail de I'ISO 
sur la graphique de 1979 a 1985. 11 a ete membre du comi
te technique X3H3 de I'ANSI et a participe aux travaux du 
sous-groupe X3H3.3 sur les metafichiers et les interfaces. 

A I'interieur de la SCDHM, M. Wein a aussi ete tres ac
tif. 11 est un des principaux instigateurs du premier congres 
sur le dialogue homme-machine tenu a Ottawa et, depuis 
lors, il a oeuvre dans ce secteur a divers titres. Lorsque ce 
congres est devenu Graphics Interface, M. Wein a continue 
d'y participer en tant qu'editeur des actes et membre du co-
mite du programme, notamment a titre d'editeur des actes 
et de president du programme en 1989. La SCDHM est 
fiere d'avoir pu compter sur la participation et la compe
tence de Marceli We in et elle veut I'honorer pour ses multi
ples contributions au domaine de I'infographie, tant au 
Canada qu'a l'etranger. 

Graphics Interface '90 



ix 

TABLE OF CONTENTS / TABLE DES MATIERES 

ALGORITHMS/ALGORITHMES 

An Adaptive Subdivision Algorithm for Crack Prevention in the Display of Parametric Surfaces 
D.R. Forsey, University of Waterloo, Waterloo, Ontario, and R.V. Klassen, Webster Research Center, Xerox 
Corporation, Webster, New York . . ........ . .. .......... ... . ........... . 

Real-Time Hidden-Line Elimination for a Rotating Polyhedral Scene Using the Aspect Representation 
H. Plantinga, University of Pittsburgh, Pittsburg, Pennsylvania, and C.R. Dyer and W.B. Seales, Univ'ersity of 
Wisconsin, Madison, Wisconsin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 

Image and Intervisibility Coherence in Rendering 
J. Marks, R. Walsh, J. Christensen, and M. Friedell, Harvard University, Cambridge, Massachusetts 

Colored Noise Inversion in Digital Half toning 
R. Geist and R. Reynolds, Clemson University, Clemson, South Carolina 

INVITED PAPER/COMMUNICATION INVITEE 

Evolution of User Interfaces in Multi-media 
D. Nagel, Apple Computer, Inc., Cupertino, California (presentation only/presentation uniquement) 

ANIMATION/ANIMATION 

Issues in the Automated Generation of Animated Presentations 
P. Karp and S. Feiner, Columbia University, New York, New York 

Towards Generalised Motion Dynamics for Animation 
C. Herr and B. Wyvill, University of Calgary, Calgary, Alberta 

Goal-Directed Human Animation of Multiple Movemellls 
c.L. Morawetz and T.W. Calvert, Simon Fraser University, Burnaby, British Columbia 

RENDERING AND RAY TRACING/INTERPRETATION ET LANCER DE RAYONS 

Robust Ray Intersection with Interval Arithmetic 
D.P. Mitchell, AT&T Bell Laboratories, Murray Hill, New Jersey 

Approximate Ray Tracing 
D.E. Dauenhauer and S.K. Semwal, University of Colorado at Colorado Springs, Colorado Springs, Colorado 

Octant Priority for Radiosity Image Rendering 
Y. Wang and W.A Davis, University of Alberta, Edmonton, Alberta 

Imprecise Computation and Load Sharing in Computer Generated Imaging Systems 

Page 

9 

17 

31 

39 

49 

60 

68 

75 

83 

M. Berger, University of Delaware, Newark, Delaware, and W. Zhao, University of Adelaide, Adelaide, Australia 92 

USER INTERFACE/INTERFACE AVEC UUSAGER 

Understanding Visual Effects ill a Willdowed Environment 
F.K. Sun, W.B. Cowan, and K.S. Booth, University of Waterloo, Waterloo, Ontario . . . . . . . . . . . . . . . . . . . . 100 

CTS: All Interactive Technique for Manipulating Structured Text 
AM. Burbidge and D,R. Olsen, Brigham Young University, Provo, Utah .. ............... , ... , .. , 108 

A Taxonomy of Uses of Interaction History 
A Lee, University of Toronto, Toronto, Ontario . , .... , ....... .... , . . . 113 

Graphics Interface '90 



x 

The DataPaper: Living in the Virtual World 
M. Green and C. Shaw, University of Alberta, Edmonton, Alberta ..... ..... ... ...... . ..... .. .. 123 

INVITED PAPER/COMMUNICATION INVITEE 

Twenty-four Years of Computer Graphics at NRC 
M. Wein, National Research Council of Canada, Ottawa, Ontario . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131 

INTERACTIVE SYSTEMS/SYSTEMES INTERACTIFS 

SCULPT: An Interactive Solid Modeling Tool 
B. Naylor, AT&T Bell Laboratories, Murray Hill, New Jersey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 138 

The Concept and Design of a Virtual Laboratory 
L. Mercer, P. Prusinkiewicz, and J. Hanan, University of Regina, Regina, Saskatchewan . . . . . . . . . . . . . . . .. 149 

A Prototype System for Design Automation via the Browsing Paradigm 
S. Kochhar, Harvard University, Cambridge, Massachusetts ...... . . .. . ..... 156 

DATA STRUCTURES AND ALGORITHMS/STRUCTURES DE DONNEES ET ALGORITHMES 

Toward Reliable Polygon Set Operations 
M. Friedell and S. Kochhar, Harvard University, Cambridge, Massachusetts . . . . . . . . . . . . . . . . . . . . . . . . 167 

Shaded Rendering and Shadow Computation for Polyhedral Animation 
W.B. Seales and C.R. Dyer, University of Wisconsin, Madison, Wisconsin . . . . . . . . . . . . . . . . . . . . .. 175 

Using Convex Differences in Hierarchical Representations of Polygonal Maps 
A. Rappoport, The Hebrew University, Jerusalem, Israel .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 183 

Constructing Orientation Adaptive Quadtrees 
B.G. Nickerson and S. Hartati, University of New Brunswick, Fredericton, New Brunswick . . . . . . . . . . . . . . . 190 

RAY TRACING/LANCER DE RAYONS 

Exploiting Temporal Coherence in Ray Tracing 
J. Chapman, T.W. Calvert, and J. Dill, Simon Fraser University, Burnaby, British Columbia ...... .. ....... 196 

A Ray Tracing Method for Illumination Calculation in Diffuse-Specular Scenes 
P. Shirley, University of Illinois, Urbana, Illinois ...... .. ........ ... .......... . .. ... .. .. 205 

Voxel Occlusion Testing: A Shadow Determination Accelerator for Ray Tracing 
A. Woo and J. Amanatides, University of Toronto, Toronto, Ontario ...... ..... .... .. ........... 213 

Some Regularization Problems in Ray Tracing 
J. Amanatides and D.P. Mitchell, AT&T Bell Laboratories, Murray Hill, New Jersey .............. .... . 221 

MODELING/MODELISATION 

Pruned Bezier Curves 
P.J. Barry, University of Minnesota, Minneapolis, Minnesota; T.D. DeRose, University of Washington, Seattle, 
Washington; and R.N. Goldman, University of Waterloo, Waterloo, Ontario ..... .. ........ .. ..... .. 229 

An Object Models Development Tool To Support Image Understanding System 
K. Chen and Z. Li, Harbin Institute of Technology, Harbin, People's Republic of China ... ..... .. . . ..... 239 

Constrained, Grammar-Directed Generation of Landscapes 
M. Friedell and J.-L. Schulmann, Harvard University, Cambridge, Massachusetts ..... . ............ .. . 244 

Graphics Interface '90 



xi 

INVITED PAPER/COMMUNICATION INVITEE 

An Intuitive Description of Parametric Splines in Computer Graphics 
B.A. Barsky, University of California, Berkeley, California ................................. 252 

VISUALISATION/VISUALISATION 

Visualization of the Development of Multicellular Structures 
ED. Fracchia and P. Prusinkiewicz, University of Regina, Regina Saskatchewan, and M.J .M. de Boer, 
University of Utrecht, Utrecht, The Netherlands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 267 

Nassi-Shneiderman Diagrams and Tabletalk 
R.G. Epstein, The George Washington University, Washington, DC ............. ...... ..... ... . . 277 

Definitive Interfaces as a Visualisation Mechanism 
M. Beynon and Y.P. Yung, University of Warwick, Coventry, United Kingdom ...................... 285 

Visualizillg the Execution of Multi-processor Real-Time Programs 
S. Flinn and W. Cowan, University of Waterloo, Waterloo, Ontario 293 

Author Index/Repertoire des auteurs . . . . . . . . . . . . . . . . 301 

Graphics Interface '90 





Amanatides, J. 
Barry, PJ. . .. 
Barsky, B.A. 
Berger, M . .. . 
Beynon, M .. . 
Booth, K.S. . . 

301 

AUTHORS INDEX / REPERTOIRE DES AUTEURS 

. .. . ........... 213, 221 Karp, P .... .. .......... .... ..... ... 39 
. . . . ... ........ 229 Klassen, R.V. . ... . ............. . ...... 1 
. ... .. ......... 252 Kochhar, S. . ............ . ........ 156, 167 

· . 92 Lee, A. . . . . ........... . . .. . . ...... 113 

· .285 Li, Z. . .. .. . . . ...... .... .. .. ..... . 239 

· . 100 Marks, J. . .... . .. .. . .. . . .... . . . . .. . 17 
Burbidge, A.M. . . ..... . .... . .. . .... .. . 108 Mercer, L. ........ .. . .... . . .. .. .. ... 149 
Calvert, T.W. . ........ .. ...... . . . .. 60, 196 Mitchell, D.P . .... . ...... . . ...... .. . 68, 221 
Chapman, J . . . . .... . . . . .. .... .. .. ... . 196 Morawetz, c.L. ... . ..... . . .... . ....... 60 
Chen, K .... . .. .. ................... 239 Naylor, B. . .......... . . .. . . .. . ..... . 138 
Christensen, J. ... .. ... . ... . .... .. ... . 17 Nickerson, B.G ............. . ... .. . ... . 190 
Cowan, W.B. ... .......... .. ..... . 100, 293 Olsen, D.R. . . . .. . ... . ...... . ..... 108 
Dauenhauer, D.E. . ... ..... .. ..... .. . . .. 75 Plantinga, H. . ... . .......... . ..... . 9 
Davis, w.A. . . .... . . .... . ........ . . . . 83 Prusinkiewicz, P. .. . ...... . .. .. . . 149, 267 
de Boer, M.J.M. . . .. . . . . . . ............ 267 Rappoport, A. . . . . . ..... 183 
deRose, T.D. . .. . . . . ... . ........... 229 Reynolds, R. .... . . . . . . . . . .... . 31 
Dill, J. . . ... . . . .. . .. . ........ . ..... 196 Schulmann, J.-L. .. . . . . . . . ....... 244 
Dyer, c.R. ........................ 9, 175 Seales, W.B. . . . . . . . . . . . . . . . . . . . . 9, 175 
Epstein, R.G. . ....... ....... ......... 277 Semwal, S.K. .......... .. . . . .. . . .... . 75 
Feiner, S. ..... ... ......... . ....... . 39 Shaw, C .... ... . .................. . . 123 
Flinn, S. . .......................... 293 Shirley, P. .. . ... . .. 205 
Forsey, D.R ........................... 1 Sun, F.K. . ............... . ... . ..... 100 
Fracchia, ED. . . . . . . . . . . ......... . .... 267 Walsh, R. .......................... 17 
Friedell , M. . . .. .. ............. . 17, 167, 244 Wang, Y. ...................... . .... 83 
Geist, R. . . . . . . ... . ............ 31 Wein, M. . . ....... . ................ 131 
Goldman, R.N. . ............... 229 Woo, A. ..... .. ....... ... .... . .... . 213 
Green, M. . . ...... .. ... . . 123 Wyvill, B. . . . . . . . . 49 
Hanan, J. . .............. 149 Yung, Y.P. . . . . . . . . 285 
Hartati, S. . .......... . .. . 190 Zhao, W. ...... . . 92 
Herr, C. . . .. . . ................ . . . .. 49 

Graphics Interface '90 








