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Fig.4 The range images of objects in the model database
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Table 1 The patch matching percentage results of nine objects

1D 0 1 2 3 4 5 6 7 8

93 18 20 23 9 37 25 13 22
11 96 24 1229 14 12 6 20
9 13 95 17 25 31 24 16 15
13 14 21 96 17 9 12 23 17
26 23 18 15 98 26 15 18 8
17 19 22 27 31 97 19 18 20
18 21 27 20 21 16 99 11 13
22 16 18 7 11 20 19 102 10
5 13 16 8 25 15 11 10 93
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Table 2 Experimental results

1D Results(the first three matching)

0 (0,0.961) (5,5.812) (6,9.163)
1 (1,0.727) (4,7551) (2,9.315)
2 (2,0.629) (5,2.592) (4,7.568)
3 (3,0.531) (7,3.154) (2,4.034)
4 (4,1.33D) (0,10.713) (5,11.175)
5 (5,0.748) (4,6.354) (8,7.857)
6 (6,1.052) (2,7.365) (4,10.193)
7 (7,0.753) (0,5.533) (5,8.192)
8 (8,0.413) (4,4.591) (6,11.164)

(b) Model and test objects after alignment
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Fig. 5 Three examples of correctly recognized

model-test pairs
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(b) Recognition model images overlaid on the test
objects with the recovered pose
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Fig. 6 Recognition results for the three two-object scenes
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Table 3 The recognition results from three two-object

scene in Fig. 6

The first four matching and rms

7 (2,0.86) (7,0.93) (5, 3.83) (0, 6.17)
1 4,5 (5, 1.12) (4, 1.79) (8, 8.32) (0, 11.58)
8§ (8,0.87) (1,1.03) (4, 6.91) (2, 10.55)
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3D Points Cloud Object Recognition Based on Surface Segmentation

WEI Yong-chao, LIU Chang-hua, DU Dong
(Academy of Flight Technology and Safety, Civil Aviation Flight University of China . Guanghan,
Sichuan 618307, China)

Abstract: A 3D point cloud object recognition algorithm was studied based on the local descriptor. The
information of vector and shape index value of the point cloud were calculated, and then according to the
shape index, feature points were extracted. Based on the Euclidean distance and vector angle, points cloud
were segmented into different patches centered on feature points. From the Equidistant partition on each
patch, 3D European-style concentric circles were obtained. The vector angle and geodesic distance
variation on the sample points of each circle were important information, so the description of three-
dimensional objects could be transformed into two two-dimensional curves, the normal vector curves and
the geodesic distance curves. One model objects database would be established firstly. Through
comparison of the descriptions of tested object with the model database, some potential recognition results
could be found. With the finally iterative closest point algorithm, the final recognition result would be
obtained. Experimental results with real objects, and time consuming comparison with other algorithms
were presented to demonstrate the effectiveness of the proposed algorithm.

Key words: Object recognition; 3D points cloud; Geodesic distance; Shape index; Iterative Closest Point
(ICP)
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