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Fast Polyhedral Approximation for Range Images

YUKIO SATOt and SHINJI MURASE'

In this paper, a polygonal approximation algorithm for range images is proposed. An object
surface is recursively split into triangle segments by searching farthest points on the range
image plane. Adjacent triangle segments are merged when they are almost on the same plane.
Appropriate approximations are obtained very quickly for simple objects. The least square
plane fittings give accurate polygonal approximation. Some experimental results show high
speed approximations for practical range images. In the paper, the algorithm is explained in
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detail, and experimental results using real range images are described.
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Fig. 1 Range image and object region.
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Fig. 2 Segmentation process.
(a) range image, (b) extracted contour, (c) piecewise linear
approximation, (d) first division, (e) polygonal approxima-
tion, (f) split regions, (g) merged regions
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Fig. 3 Searching for the farthest point.
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Fig. 4 Triangle segment merge.
(a) triangle segments, (b) merged segments
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Fig. 5 Segmentation process.
(a) intensity image, (b) range image, (¢) extracted contour,
(d) linear approximation, (e) first division, (f) polygonal
approximation, (g) merged regions, (h) plane fitting result
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Fig. 6 Segmentation of range image for curved surfaces.

(a) intensity image, (b) range image, (c) polygonal approx-
imation, (d) merged regions
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Table 1 Processing time of segmentation.
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