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  A Survey of Ray Tracing Acceleration Techniques
This project will analyze several ray tracing acceleration techniques and compare the performance improvement with a naïve ray racer.
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The project covers the following major topics:

Ray Tracing Basics

This section will present basic ray tracing principles, its advantages and disadvantages.  Major topics covered in this section will be:

· Recursive ray tracing illumination model.

· Ray-object intersection for basic geometric shape.

· Shadow calculation.
Papers referred in this section will be:

· “The Rendering Equation” by J. Kajiya, SIGGRAPH’86

· “An Improved Illumination Model for Shaded Display” by Turner Whitted, ACM, 6/1980

Acceleration Techniques
In this section, we will analyze several efficiency schemes that attempt to reduce the computational cost of ray tracing.  The two major approaches illustrated by the techniques are:

· Decrease-and-conquer

· Divide-and-conquer
Here are the techniques in more detail:

Adaptive depth control (Decrease-and-conquer)
This technique saves image generation time by reducing the trace depth according to the nature of the region through which a set of connected rays travels.
Paper referred in this section will be:

· “A Testbed for Realistic Image Synthesis” by Hall and Greenberg, IEEE Computer Graphics and Application, 11/1983

Bounding Volumes (Divide-and-conquer)
This technique speeds up intersection testing by reducing its complexity.  Objects of arbitrary complexity in the scene are enclosed in simple bounding volumes.  If a ray does not intersect the bounding volume, no test need to perform between it and the complex bounded objects.  Thus, calculation time can be saved.  There are many types of bounding volumes.  We will discuss the following in detail:

· Hierarchical bounding box tree
· Oriented Box tree

Papers referred in this section will be:

· “A Three-dimensional Representation for Fast Rendering of Complex Scenes” by Rubin and Whitted, SIGGRAPH’80

· “The Rendering Equation” by J. Kajiya, SIGGRAPH’86

Spatial Coherence (Divide-and-conquer)
The entire scene is first preprocessed into regions.  Instead of doing complex intersection tests from object to object, one simply decides which region a ray is traveling; any objects in the ray’s way will show up in the preprocessed data structure.  We will analyze three storage methods in more detail.  They are:
· Octrees

· SEADS (Spatially Enumerated Auxiliary Data Structure)

· Binary space partitioning

Papers referred to in this section are:

· “Space Tracing, a Constant Time Ray Tracer” by M.R. Kaplan, SIGGRAPH’85

· “Accelerated Ray Tracing System” by A. Fujimoto, T. Tanaka, and K. Iwata, IEEE Computer Graphics and Application 4/1986

