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Surface Feature Extraction from Range Image Based
on Grid Sampling

SUN Xiao-lan, ZHAO Hui-jie
( Beijing University of A ics & Astr tics, Beijing 100083 )

Abstract The high-level feature extraction from range image is one of the most important areas of 3D computer vision. In
order to enhance the processing time and to simplify the structure of the distributed points, a new fast method is presented
to transform the irregular distributed 3D point clouds to range data: have z axis represent the depth information, and realize
the regular grid sampling along x&y axes. , This method can be applied to any type of structure light system. Thereafter, a
hybrid range image segmentation algorithm combined with edge detection and region growing is described. The whole image
edge-map, including the jump and crease edges of the whole image is automatically grabbed. The normal and angle of local
surface can be estimated through minimizing the sum of squared Euclidean distance by PCA technique. We have carried out
extensive tests using real range image acquired by two range image finders, and the algorithm tums out to be superior to
many traditional edge and region methods with regard to the anti-noise and real-time parallel measurement satisfaction. The
good results demonstrate that the method fits well in the arbitrary shape of objects and can be used in many computer vision
tasks such as 3Dmodel reconstruction, robotic independence navigation, reverse engineering, digitizing historic sites, etc.
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Fig.1 Virtual world coordinate for binocular vision system
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Tab.1 Parameters of Axis x/y after grid sampling
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Tab.2 Algerithm performance parameters

K SEER LS BERR KBER
BHEH #H (%) il () i) ()
14 13 92.9 0.015 0.078
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Tab.3 Plate normal vector and angle ¢

BRI K AR
X85 F A o(°)
a b c
1 0.9617 -0.0115 0.2737 88. 83
2 0.2755 -0.0056 0.9613 1.825
3 0.1880 0.8230 0.5361 61.02
4 0.5655 0.6210 0.5427 58.42
5 0.2660 -0.5667 0.9623 5.166
6 0.5399 -0.0081 0.8417 4.329
7 0.2651 -0.0014 0.9642 1. 475
8 -0.6896 0.0165 0.7240 4.528
9 0.1137 -0.8724 0.4753 63. 16
10 0.1218 -0.8513 0.5104 61.00
11 0.2793 0.0039 0.9602 1. 209
12 0.8888 -0.0182 0.4580 23.85
13 0.1331 -0.8860 0.4441 65.38
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Fig. 13  Circle range image
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Fig. 14 Circle segmentation
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Fig. 16 Block segmentation

result
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