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3D target recognition based on invariant angle contour
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2. College of Optoelectronic Technology, Chengdu University of Information Technology, Chengdu 610225, China)

Abstract: The fast and accurate identification of three-dimensional objects is a hot research topic. Ac-

cording to the characteristics of local feature transform, one new method called the invariant angle con-

tour line was proposed. Local segmentation of the objects was realized by point cloud vector feature, and

then using Euclidean distance, measuring the distance and angle of the three variables, the invariant

point outline feature description was established, after further extracting invariant moments feature, the

feature vector database would be constructed. Through the cosine matching between feature description

of the object and database, the object recognition can be accomplished by comparing the threshold value.

The recognition experiment results show that the algorithm has a high recognition rate and recognition

efficiency, and can be used for complex point cloud objects recognition.
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Fig. 1 Flow chart of recognition algorithm
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Fig. 2 Data source instance diagram
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Tab.1 Single object recognition results

ID,,
ID,

0 1 2 3 4 5 6 7 8

0 0.991 0.31 0.102 0.097 —0.081 0.068 —0.82 0.37 0.095

1 0.31 0.968 0.067 0.088 —0.53 0.102 0.79 0.114 0.123
2 0.102 0.067 0.949 0.33 —0.63 0.74 0.18 —0.98 0.087
3 0.097 0.088 0.33 0.988 0.47 0.25 0.48 0.116 0.103
4 —0.081 —0.53 —0.63 0.47 0.952 0.105 0.69 0.103 —0.71
5 0.068 0.102 0.74 0.25 0.105 0.959 0.49 0.395 0.484
6 —0.82 0.79 0.18 0.48 0.69 0.49 0.985 —0.82 0.104
7 0.37 0.114 —0.98 0.116 0.103 0.395 —0.82 0.944 0.395

8 0.095 0.123 0.087 0.103 —0.71 0.484 0.104 0.395 0.989
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Fig.3 Single object recognition legend
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Tab. 2 Muti-objects recognition results

N TR 0y A £ R 50 5

s 1D ID, RMS  ID.RMS ID,RMS ID,RMS
1 2,7 2,0.86 7,0.93 0,34.13 1,16.52
2 4,5 5,1.12 4,1.79 1,20.76 7,19.11
3 1,8  8,0.87 1,1.03 7,19. 34 5,25.72
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Fig. 4 Muti-objects recognition legend
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Tab. 3 Algorithm efficiency
ik 1 (s) 1, (s) £
A3 10.12 0.33 10. 45
SI 47.63 0. 30 47.93
TR 63.48 0.67 64. 15
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Tab.4 Algorithm recognition performance

. b
Y AR E2/1 VY
2% 3¢ 98.17% 96.24%
SI 91.33% 92.47%
TR 92.02% null
CHik[5] 91.63% null
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