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Quick Ray Tracing Algorithm Based on Surfaces of Revolution

WANG Hua, ZHU Li-hua, GU Yao-lin
(School of Information Engineering, Southern Yangtze University, Wuxi 214122)

Abstract This paper presents a quick ray tracing algorithm of surfaces of revolution based on hybrid bounding volume. According to the local
monotonic of the curve, the generatrix of the surfaces is segmented into monotonic intervals to connect the monotonic intervals to get a binary tree.
Then each monotonic interval is subdivided again in the course of ray tracing, and subsets of the intervals are the leaves of the binary tree. The
bounding shell is constructed for every subset based on the method of the hybrid bounding shell. Experiments show that the algorithm constructing
the scenes of surfaces of revolution has a high approximation accuracy with perfect rendering quality. Compared with Kajiya's classical work, the
average rate of rendering is improved by 40%.
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Is 1(%
) %) 1(><10°)
KJ 15.44 0.02 9.67
cy 554/6.86  178.70/125.07 0.02 10.26/10.37
co 560/7.60  175.71/103.15 0.02 10.38/10.63
HY 544/6.93  183.81/122.79 0.02 10.18/10.28
6 /
Is 1(><10°
1(%) 1(%) (<109
KJ 32.78 0.02 21.34
cy 17.96/20.92  82.52/56.69 0.03 25.15/25.65
co 18.22/22.48  79.91/45.82 0.03 26.09/26.71
HY 17.75/20.83  84.68/57.37 0.03 24.88/25.38
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