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Guest editorial

Introduction

1. Motivation medicine, business, education, advertising, enter-
tainment, etc. In fact, almost every time we use a
It is my pleasure and a great honor to introduce computer we are also using computer graphics since
this FGCS Special Issue on “Computer Graphics and most computer programs, including the most popular
Geometric Modeling” based on (but not confined operating systems, have a graphical user interface.
to) the papers accepted for the “First International  Another exciting computer science field is that of
Workshop on Computer Graphics and Geometric geometric modeling. Strictly speaking, it is defined
Modeling—CGGM’2002” held in Amsterdam, The as a collection of methods to describe geometric
Netherlands, in April 2002. Although computer graph- characteristics of an objedil]. However, its most
ics and geometric modeling are two of the most exciting comprehensive meaning (which is also assumed in this
and challenging areas in computer science, they rarelyissue) often includes the representation of curves and
appear as major themes in general computational surfaces by using computers, a field usually referred
science conferences. Because of that, | am grateful toto as computer-aided geometric design (CAGD).
the FGCS staff, and especially to its Editor-in-Chief Geometric modeling is a fundamental tool in many
Prof. Sloot for having given me the opportunity to CAD/CAM settings, with outstanding applications
collect some of the most recent developments in thesein (among many others) the automotive, aerospace
fields and to publish them in this special issue. and ship-building industries, scientific simulations,
Until recently, computer graphics was seen as a computer animations, robotics, etc.
field whose requirements (expensive display devices, A few years ago, some researchers decided to or-
substantial computer resources, etc.) far exceededganize a series of international conferences (consist-
those commonly available for computer scientists ing of a set of workshops and technical sessions as
and researchers. Fortunately, in the last few years, well as the general session) on all aspects of computa-
the situation has changed dramatically: the field has tional science. The first edition of this annual confer-
greatly benefited from many spectacular developments ence was held in San Francisco in 2001 under the name
in hardware and software leading to a drastic reduction of International Conference on Computational Science
in the hardware price/performance ratio and the ap- (ICCS)[2]. After the success of this conference, subse-
pearance of powerful, high-level device-independent quent editions were held in Amsterdam in 2¢8pand
graphics packages and libraries. Nowadays, computerSaint Petersburg and Melbourne (a single event held at
graphics is unanimously recognized as a major field two different locations) in 20084]. The next edition
in computer science with remarkable applications in will take place in Krakow (Poland), June 7-9, 2004
a number of areas as diverse as science, engineering[5].
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After participating in ICCS’2001, | realized that no  reflect clearly the diversity of interests, methods and
special event devoted to either computer graphics or techniques involved. In a first approach, the papers can
geometric modeling had been organized at that con- be classified into four categories:
ference. Aiming to fill this gap, | proposed a special
session on these topics to the ICCS’2002 organizers.2.1. Information storage/transfer techniques
Their enthusiastic reply encouraged me to organize the
“First International Workshop on Computer Graphics Here, we consider those methods intended for
and Geometric Modeling—CGGM’20038]. A total either Internet transmission and remote navigation
of 81 papers from 21 countries were submitted to the (papers by Kim et al. and Vazquez et al.) or real-time
workshop and then reviewed by, at least, two referees rendering (papers by Perez et al. and Belmonte et
each. As aresult, 35 high quality papers were finally ac- al.). The paper by Kim et al. addresses the problem
cepted and published by Springer-Verlag in its Lecture of efficient transmission of 3D shape models through
Notes in Computer Science ser[&}. Internet by introducing a new approach to compress

At the time of ICCS’2002, | was kindly invited to  the normal vectors of those models using the concept
select the best papers of the workshop for this special of clustering and relative indexing. This method yields
issue. Based on the reports from the workshop’s ref- significant compression ratios while still maintaining
erees, the authors were asked to improve and extenda similar visual appearance of the shape models.
their papers substantially as well as to include the re- The paper by Vazquez and Sbert explores a set of
sults of their most recent research. The resulting paperstechniques to reduce the bandwidth required by remote
were subsequently sent to a second review by, at least,navigation systems. Their combination of lossless and
two more reviewers different from those of the work- lossy methods produces bandwidth reductions of up
shop. All papers were carefully reviewed in terms of to 9:1 and 4:1 ratios, respectively, and the final images
relevance, significance of results, originality, techni- are often indistinguishable from the original ones.
cal accuracy and soundness and readability. Authors The papers by &ez et al. and Belmonte et al. focus
of the selected papers were required to incorporate theon levels of detail (LODs). The first one concerns the
referees’ suggestions and follow the publisher guide- generation of LODs for terrain representation models
lines for the final version, which has also been reviewed in interactive graphics. In many models, visual artifacts
before being sent to the publisher. Obviously, this pro- appear in areas naturally or artificially modified. The
cess has demanded an extraordinary effort from both authors propose a combination of fractal and wavelet
authors and referees and explains why the issue tooktheories and the use of energy reduction masks to
more than a year to finish. provide extra data and overcome the problem of terrain

| would like to remark that, due to the success modified areas. In its turn, the second paper proposes
and the positive feedback of authors and partici- to take advantage of the connectivity information
pants of the first two workshops, the “Third Interna- between the triangles in a mesh in order to reduce the
tional Workshop on Computer Graphics and Geomet- amount of information sent into the graphics pipeline.
ric Modeling—CGGM’'2004” will take place at the
ICCS’2004 conference in Krakow (Poland), June 7-9, 2.2. Surface reconstruction techniques
2004. For details about this third edition of the work-
shop, please refer {@]. Given a cloud of points sampled from a surface, the

problem consists of constructing another surface in-

terpolating the points and approximating the surface.
2. Background This interesting question is analyzed in Alberts’ paper

by considering additional information often available

The 11 contributed papers in this special issue have in form of scan paths (for example, from 3D scanning)
been selected to provide the readers with an overview and in the paper by Iglesias et al. by applying a new ar-
on some of the most interesting problems involved in tificial intelligence technique, the so-called functional
computer graphics and geometric modeling. The dif- networks. In both papers nice, accurate approximations
ferent topics and questions analyzed in these papersto the original surface are obtained.
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2.3. Geometric modeling techniques Appendix A) for their hard work in reviewing the pa-
pers and making constructive comments and sugges-

Blending surfaces (surfaces constructed to join other tions, which have substantially contributed to improv-
unconnected surfaces with some kind of continuity) ing all the papers. They undoubtedly did a great job!
are very common in manufacturing and mechanical en- Once again, | would like to express my sincere ac-
gineering. The paper by Zhang and You analyzes the knowledgement to the FGCS Editor-in-Chief for com-
problem of surface blending wit@? continuity based putational science, Prof. Peter Sloot, for having offered
on the use of partial differential equations. The pa- me the great opportunity to present this issue. Special
per discusses the cases in which an analytical solutionrecognition is also due to the FGCS staff (in particular,
is obtainable and proposes a least square method forto Miss Beatrice Fournier and Miss Daniela Georgescu,
the remaining cases. The paper by Sarfraz and Khanformer and current FGCS Publishing Editors, respec-
presents an automatic and efficient algorithm for out- tively, and to Miss Winona Wet, Publishing Assistant)
line capture of bitmap characters. The method is es- for their support and assistance during the editing pro-
pecially adequate for non-Roman languages such ascess. Last, but certainly not least, | wish thank the read-
Arabic, Japanese, Urdu, Persian, etc. and produces op-ers for their interest in this issue and for supporting
timal results from an automatic process that includes FGCS. Many thanks to all of them!
the detection of boundaries, corner points and break

points and curve fitting. Appendix A. CGGM'2002 Reviewer Board

2.4. lllumination and visualization techniques
Marc Alexa

Illumination is a very important field in computer Norman Badler

graphics. The paper by Debelov and Sevastyanov dis-

cusses a modification of the.ray tracing method that al- g\ ador Bayarri

lows soft shadows to be obtained. The proposed method _ .

is quicker than conventional ray tracing for scenes with Philippe Beckaert .

a large number of lights and/or very high resolution. A Informatik, Germany

number of computer graphics techniques for realistic YVves Bertrand Universitde Poitiers,

modeling and rendering of water are described by Igle- France

sias in a paper that offers a survey classifying the vast Mark Cavazza University of Bradford, UK

literature onthl_s topic with more_than 110 re_ferences_m- Universidad Jaume I, Spain

tended to provide the reader with a gentle introduction

to the field. In her paper, Boada describes the hybrid Tor Dokken SINTEF, Norway

GNS Darmstadt, Germany

University of Pennsylvania,
Philadelphia, USA

ESRI, USA
Max Planck Institute fur

Miguel Chover

octree, a new technique for dealing with hybrid scenes Tom Duchamp
(scenes containing both surface and volume data). The

University of Washington
at Seattle, USA

paper describes the capabilities of this scheme to effi- Jean-Francois Dufourd Universitouis-Pasteur,

ciently manipulate surface and volume data indepen-
dently, render these data using texture hardware andCharIes Dyer
support multiresolution. Some examples from medical

data illustrate this new technique.
a Jihad El-Sana
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