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Chord angle representation for shape matching under occlusion
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Abstract: A shape description method based on chord angle representation was proposed to solve the
problem of shape matching under partial occlusion, meanwhile balancing retrieval accuracy and
computational efficiency. A chord angle descriptor was defined based on the angle between two chords
for each sample point, which could be used to describe an open contour by its self-contained property.
Then, a match cost matrix was constructed by computing the L1 distance between descriptors of all
the sample points on two open contours. Finally, the similarity between two contours was obtained by
the integral image algorithm and the partial shape matching result was achieved. The experimental
results on MPEG-7 and Kimia216 shape databases indicate that this method is robust to the partial
occlusion, and the computational efficiency and the retrieval accuracy are both essentially improved as
compared with other partially occluded shape matching algorithms. The retrieval accuracy of proposed
partial contour matching method reaches to 83.63% and increased by 19. 09%. It concludes that this
proposed method meets the requirements of shape matching and object recognition in efficiency,
accuracy and ability of anti-occlusion.
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Fig. 2 Chord angle representation of point p; with A=5
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Tab. 1 Partial matching results of proposed method on 11 examples from MPEG-7
I 10 /> VG e %% 55 Bt S %k 1o 11 A8 481 B
K155 B
1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th
1 0.9998 0.9998 0.9996 0.9985 0.9982 0.9981 0.9979 0.9978 0.9976
1 0.9997 0.9992 0.9992 0.9989 0.9988 0.9987 0.9979 0.9966 0.9965
1 0.9755 0.9723 0.9684 0.9655 0.9634 0.9584 0.9567 0.9564 0.5490
1 0.9998 0.9993 0.9986 0.9984 0.9982 0.9982 0.9979 0.9973 0.997 3
1 0.9880 0.9874 0.9866 0.9858 0.9840 0.9793 0.9743 0.9694 0.969 2
== o [ e~ G -
>
1 0.998 7 0.9874 0.9986 0.9982 0.9981 0.9981 0.9981 0.9981 0.9980
1 0.9959 0.9937 0.9907 0.9887 0.9883 0.9860 0.9851 0.9830 0.9821
—/_—
1 0.9994 0.9993 0.9992 0.9992 0.9990 0.9989 0.9987 0.9987 0.998 4
1 0.9936 0.9920 0.9774 0.9724 0.9633 0.9037 0.8820 0.8802 0.8787
—_— == — “ (::’;_—) IZD C::ﬁ V — é_/}——.ﬂ
[ ]
1 0.9991 0.9990 0.9988 0.9988 0.9988 0.9987 0.9987 0.9987 0.9980
1 0.9988 0.9976 0.9972 0.9969 0.9958 0.9955 0.9949 0.9945 0.9935
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Tab. 2 Comparison of partial matching results of three methods

Bk Bone Cellphone-1Crown  Glass Bird Fish Rat Watch Horse  Pencil Cellphone-#5 & % %

B[13] 8 4 4 9 1 2 2 3 2 1 4 36. 36
By[15]1 10 7 3 9 10 4 10 2 10 3 3 64. 54
AEPE 10 10 6 10 10 6 10 6 10 4 10 83.63
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