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Three-Dimensional Object Recognition under Out-of-Plane Rotation
Based on Multiple Feature Spaces

FENG Shao-tong, BAO Yi, NIE Shou-ping, WANG Liang

(Jiangsu Provincial Key Laboratory for Optoelectronic Technology »

Nanjing Normal University, Nanjing, Jiangsu 210097, China)

Abstract In order to recognize an object and determine its spatial position, 180 training images are divided into four
image sets, and the feature vectors of all image sets are calculated. It is shown that each image set can be
represented with three feature vectors, so the total four feature spaces can be constructed with only twelve feature
vectors. The object decomposition and reconstruction are simplified greatly. Based on the relation between object
vector and its reconstructed vector, the object can be determined as true or false, and its spatial position can be
located. Simulation results show that the method of constructing multiple feature spaces and the object recognition

rule are effective, and object recognizing and spatial position determining under out-of-plane rotation can be
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achieved.
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Fig. 3 Cosine distribution of the angle between the image
in space T; and its reconstructed image in space
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Table 1 Object sub-space

Sub-space Corresponding space angle
H; 322° ~ 50°
H, 52° ~ 132°
H, 134° ~ 232°
H, 234°~320°
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Table 2 Object recognition results
O O, O; O, O; Os O, Oy
g1 0.9918 0.9022 0. 9257 0. 9533 0. 9620 0. 8796 0. 7947 0.6158
g2 0.9024 0. 9889 0. 9060 0.9061 0. 9266 0. 9630 0. 8282 0.6368
g3 0.9503 0.9292 0.9955 0.9431 0. 8997 0. 8605 0. 8068 0.6129
8. 0.9598 0.9255 0. 9570 0.9918 0.8915 0. 8421 0.7949 0.5998
Q 0.9918 0.9889 0.9955 0.9918 0. 9620 0. 9630 0. 8282 0.6368
Position in space H, H, H, H, H; H, X X
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