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Abstract: In this paper, a 3D polar-radius surface moment is proposed, and is used for 3D model retrieval. 3D
polar-radius surface moments are new moment invariants based on 3D polar-radius moments including the
invariance on shift, rotation and scale transforms. Compared to previous methods to compute such moments, the
computational complexity for calculating 3D moments can be decreased considerably. With the help of these
moment invariants, the 3D models are distinguished accurately.
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Fig.2 Horse2 model
2 Horse2 (¥ &

(® (b)
Fig.3 Horse3 model
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Fig.4 Bird11l model
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Fig.5 Pig2 model
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Table 1 The distances between each pattern and models
F1 5 AW GRS

Patterns Minkowski distances
Bird11 Horsel Horse2 Horse3 Pig2
Models (1) (2) 3) (4) (5)
bird11(1) 0 1.96e+4 1.37e+6 2.67e+7 2.35e+5
bird11_r(2) 1.382 1.96e+4 1.37e+6 2.67et+7 2.35e+5
bird11_s(3) 0.306 1.96e+4 1.37e+6 2.67e+7 2.35e+5
bird11_t(4) 0.166 1.96e+4 1.37e+6 2.67e+7 2.35e+5
horse1(1) 1.96e+4 0 6.64e+2 7.34e+3 92.656
horsel_r(2) 1.96e+4 0.240 6.63e+2 7.33e+3 93.200
horsel_s(3) 1.96e+4 2.874 6.67e+2 7.34e+3 89.431
horsel_t(4) 1.96e+4 7.91e-3 6.64e+2 7.34e+3 92.675
horse2(1) 1.37e+6 6.64e+2 0 1.19e+2 1.84e+2
horse2_r(2) 1.37e+6 6.66e+2 2.324 1.22e+2 1.83e+2
horse2_s(3) 1.37e+6 6.69e+2 4.230 1.28e+2 1.90e+2
horse2_t(4) 1.37e+6 6.64e+2 3.72e-2 1.19e+2 1.84e+2
horse3(1) 2.67e+7 7.34e+3 1.19e+2 0 6.67e+2
horse3_r(2) 2.68e+7 7.35e+3 1.23e+2 14.870 6.82e+2
horse3_s(3) 2.67e+7 7.34e+3 1.20e+2 2.416 6.66e+2
horse3_t(4) 2.67e+7 7.34e+3 1.19e+2 5.87e-2 6.68e+2
pig2(1) 2.35e+5 92.656 1.84e+2 6.67e+2 0
pig2_r(2) 2.35e+5 92.804 1.84e+2 6.68e+2 8.93e-2
pig2_s(3) 2.35e+5 91.456 1.82e+2 6.68e+2 0.834
pig2_t(4) 2.35e+5 92.484 1.84e+2 6.67e+2 7.06e-2
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