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Preface

1   Introduction

Imagine a virtual world with digital creatures that looks like real life, sounds like real
life, and even feels like real life. Imagine a virtual world not only with nice three-
dimensional graphics and animations, but also with realistic physical laws and forces.
This virtual world could be familiar, reproducing some parts of our reality, or unfa-
miliar, with strange “physical” laws and artificial life forms.

As a researcher interested in the sciences of complexity, the idea of a conference
about virtual worlds emerged from frustration. In the last few years, there has been an
increasing interest in the design of artificial environments using image synthesis and
virtual reality. The emergence of industry standards such as VRML [1] is an illustra-
tion of this growing interest. At the same time, the field of Artificial Life has ad-
dressed and modeled complex phenomena such as self-organization, reproduction,
development, and evolution of artificial life-like systems [2]. One of the most popular
works in this field has been Tierra designed by Tom Ray: an environment producing
synthetic organisms based on a computer metaphor of organic life in which CPU time
is the “energy” resource and memory is the “material” resource [3]. Memory is or-
ganized into informational patterns that exploit CPU time for self-replication. Muta-
tion generates new forms, and evolution proceeds by natural selection as different
creatures compete for CPU time and memory space.

However, very few works have used an Artificial Life approach together with
Virtual Reality, or at least with advanced three-dimensional graphics. Karl Sims was
probably one of the first researchers working in this direction. He designed a flexible
genetic system to specify solutions to the problem of being a “creature” built of col-
lections of blocks, linked by flexible joints powered by “muscles” controlled by cir-
cuits based on an evolvable network of functions [4]. Sims embedded these “block
creatures” in simulations of real physics, such as in water or on a surface. These ex-
periments produced a bewildering and fascinating array of creatures, like the swim-
ming “snake” or the walking ”crab”. Demetri Terzopoulos and his colleagues have
also created a virtual marine world inhabited by realistic artificial fishes [5]. They
have emulated not only the appearance, movement, and behavior of individual ani-
mals, but also the complex group behaviors evident in many aquatic ecosystems. Each
animal was modeled holistically as an autonomous agent situated in a simulated
physical world.

Considering recent advances in both Artificial Life and Virtual Reality, catalyzed
by the development of Internet , a unified approach seemed to be one of the most
promising trend for the synthesis of realistic and imaginary virtual worlds. Thus, the
primary goal of this conference was to set up an opportunity for researchers from both
fields to meet and exchange ideas.

In July 1998, the first international conference on virtual worlds was held at the
International Institute of Multimedia. It brought together scientists involved in Virtual
Reality, Artificial Life, Multi-agent Systems, and other fields of computer science and
electronic art, all of whom share a common interest in the synthesis of digital worlds
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on computers. The diversity and quality of the work reported herein reflects the im-
pact that this new trend of research has had on the scientific community.

2   The Proceedings

The production of these proceedings was a major task, involving all the authors and
reviewers. As the editor, I have managed the proceedings in a classical way. Every
contribution that was accepted for presentation at the conference is in the proceedings.
The program committee felt that these papers represented mature work of a level
suitable for being recorded, most of them without modification, some of them requir-
ing modifications to be definitively accepted. Besides the classical goal of a proceed-
ings volume, the idea was to recapture in print the stimulating mix of ideas and works
that were presented. Therefore, the papers are organized to reflect their presentation at
the conference. There were three invited plenary speakers: Nadia Thalmann, Jeffrey
Ventrella, and Yaneer Bar-Yam. Two of them choose to provide a printed version of
their lecture. There were nine sessions, most of them in parallel, for a total of 36 pa-
pers in all, recorded here roughly in the order in which they were presented.

The material covered in these proceedings is diverse and falls naturally into a
number of categories: Virtual Reality, Artificial Life, Multi-agent Systems, Complex-
ity, Applications of Virtual Worlds, and last but not least, Virtual Worlds and Art.
This collection of papers constitutes a good sample of works that appear necessary if
we want to design large and realistic virtual worlds on the Internet in the near future.
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every step of the project. Monika Siejka performed an enormous amount of work. She
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4   Conclusion

The terms “virtual worlds” generally refer to Virtual Reality applications or experi-
ences. In this volume, I have extended the use of these terms to describe experiments
that deal with the idea of synthesizing digital worlds on computers. Thus, Virtual
Worlds (VW) could be defined as the study of computer programs that implement
digital worlds with their own “physical” and “biological” laws. Constructing such
complex artificial worlds seems to be extremely difficult to do in any sort of complete
and realistic manner. Such a new discipline must benefit from a large amount of work
in various fields: Virtual Reality, Artificial life, Cellular Automata, Evolutionary
Computation, Simulation of Physical Systems, and more. Whereas Virtual Reality has
largely concerned itself with the design of three-dimensional graphical spaces and
Artificial Life with the simulation of living organisms, VW is concerned with the
simulation of worlds and the synthesis of digital universes.

This approach is something broader and more fundamental. Throughout the natural
world, at any scale, from particles to galaxies, one can observe phenomena of great
complexity. Research done in traditional sciences such as biology and physics has
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shown that the basic components of complex systems are quite simple. It is now a
crucial problem to elucidate the universal principles by which large numbers of sim-
ple components, acting together, can self-organize and produce the complexity ob-
served in our universe [6]. Therefore, VW is also concerned with the formal basis of
synthetic universes. In this framework, the synthesis of virtual worlds offers a new
approach for studying complexity.

I hope that the reader will find in this volume many motivating and enlightening
ideas. My wish is that this book will contribute to the development and further aware-
ness of the new and fascinating field of Virtual Worlds. As of now, the future looks
bright.
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