
Marina L. Gavrilova (Ed.)

Generalized Voronoi Diagram: A Geometry-Based Approach to
Computational Intelligence



Studies in Computational Intelligence,Volume 158

Editor-in-Chief
Prof. Janusz Kacprzyk
Systems Research Institute
Polish Academy of Sciences
ul. Newelska 6
01-447 Warsaw
Poland
E-mail: kacprzyk@ibspan.waw.pl

Further volumes of this series can be found on our homepage:
springer.com

Vol. 135. Hsinchun Chen and Christopher C.Yang (Eds.)
Intelligence and Security Informatics, 2008
ISBN 978-3-540-69207-2

Vol. 136. Carlos Cotta, Marc Sevaux
and Kenneth Sörensen (Eds.)
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Preface

The year 2008 is a memorial year for Georgiy Vorono  (1868-1908), with a number of 
events in the scientific community commemorating his tremendous contribution to the 
area of mathematics, especially number theory, through conferences and scientific 
gatherings in his honor. A notable event taking place in September 2008 a joint  con-
ference: the 5th Annual International Symposium on Voronoi Diagrams (ISVD) and 
the 4th International Conference on Analytic Number Theory and Spatial Tessella-
tions held in Kyiv, Georgiy Vorono ’s native land. The main ideas expressed by G. 
Vorono ’s through his fundamental works have influenced and shaped the key devel-
opments in computation geometry, image recognition, artificial intelligence, robotics, 
computational science, navigation and obstacle avoidance,  geographical information 
systems, molecular modeling, astrology, physics, quantum computing, chemical engi-
neering, material sciences, terrain modeling, biometrics and other domains.  

This book is intended to provide the reader with in-depth overview and analysis of 
the fundamental methods and techniques developed following G. Voronoi ideas, in the 
context of the vast and increasingly growing area of computational intelligence. It 
represents the collection of state-of-the art research methods merging the bridges 
between two areas: geometric computing through Voronoi diagrams and intelligent 
computation techniques, pushing the limits of current knowledge in the area, improv-
ing on previous solutions, merging sciences together, and inventing new ways of  
approaching difficult applied problems. Some chapters of the book were invited fol-
lowing the successful 3rd Annual International Symposium on Voronoi Diagrams 
(ISVD’06), that took place in Banff, Canada, in June 2006. Some others are direct 
submissions by leading international experts in the prospective areas. 

It is our hope that the reader holding this edited collection in his hands will both 
benefit from the intricate and up-close view on where the hundred years of intense 
research shaping Voronoi ideas has lead. It is also out hope that the book will inspire 
the reader to work with more passion, knowledge and intelligence to push the limits of 
the new and emerging areas of scientific endeavor. 

The book meticulously explores current developments in the area of computational 
geometry, indicating, where possible, its intricate relationship to the area of computa-
tional intelligence, following the 100 years of Voronoi diagram research. It is struc-
tured in the following way: Introductory chapter provides a reader with an overview of 
the recent developments in the area of computational geometry and its increasingly 



      Preface VIII 

engaged and intricate relationship to the science of computational intelligence, as well 
as the overall computational science paradigm.  

The second section: Generalized Voronoi Diagrams: State-of-the-Art in Intelligent 
Treatment of Applied Problems,  presents an in-depth overview of the key definitions, 
notions and concepts introducing Voronoi diagrams, Generalized Voronoi diagrams 
and Delaunay tessellations, their unique properties and a gamut of novel applications 
including shape modeling, quantum computing, path planning, biomedical and carto-
graphic applications.  

The third sections: Advanced Treatment of Topics of Special Interest, is devoted to 
specific in-depth treatment of mathematical and computational issues related to Vo-
ronoi diagrams, including implementation and construction of Centroidal Voronoi 
Tessellations on surface meshes, using line and texture to visualize higher-order Vo-
ronoi diagrams, developing genetic algorithms for optimal triangulations, and per-
forming robust point location in Generalized Voronoi diagrams.  

Finally, the book is concluded with a brief look at the exciting future developments 
in the compssutational geometry area bringing new horizons closer to the present. 

Book Editor, 
Marina L. Gavrilova 

University of Calgary Calgary, Alberta, Canada 
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