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This book provides a fundamental understanding of global illumination algorithms. It
discusses a broad class of algorithms for realistic image synthesis and introduces a
theoretical basis for the algorithms presented. Topics include: physics of light
transport, Monte Carlo methods, general strategies for solving the rendering equation,
stochastic path-tracing algorithms such as ray tracing and light tracing, stochastic
radiosity including photon density estimation and hierarchical Monte Carlo radiosity,
hybrid algorithms, metropolis light transport, irradiance caching, photon mapping and
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instant radiosity, beyond the rendering equation, image display and human
perception. If you want to design and implement a global illumination renderin
system or need to use and mo i%an existing system for your specific purpose, this
book will give you the tools and the understanding to do so.
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Philip Dutre is a Professor in the Department of Computer Science at the Katholieke
Universiteit Leuven (Belgium). His research areas of interest include photorealistic
graphics, real-time global illumination, texture synthesis and perceptual-based
rendering algorithms. He received his Ph.D. from the University of Leuven and spent
several years at the Program of Computer Graphics at Cornell University. Philippe
Bekaert is associate professor in computer graphics at the Expertise Center for Digital
Media of Hasselt University, Belgium. He obtained a Masters degree in physics (1991)
and computer science (1993), as well as a Ph.D. in computer science (1999) from the
Katholieke Universiteit Leuven. Kavita Bala is an Assistant Professor in the Computer
Science Department and Program of Computer Graphics at Cornell University. She
specializes in scalable computer graphics leading research projects in interactive
rendering, scalable illumination, perceptually-based rendering, feature-based
graphics, perceptually-based rendering, and image-based texturing. Bala received her
E. Tech. from the Indian Institute of Technology (IIT, Bombay), and her S.M. and Ph.D.
rom MIT.

H3%: 1. Introduction
2. The Physics of Li%ht Transport

3. Monte Carlo Methods

4. Strategies for Computing Light Transport

5. Stochastic Path-Tracing Algorithms

6. Stochastic Radiosity

7. Hybrid Algorithms

8. The Quest for Ultimate Realism and Speed

9. Conclusion

A. A Class Library for Global Illumination

B. Hemispherical Coordinates

C. Theoretical Analysis of Stochastic Relaxation Radiosity
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