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A New Type of Shape Features: Gaussian Descriptors

LIU Yi-shu
( Department of Geographical Information Science, South China Normal University, Guangzhou 510631)

Abstract Object recognition based on contour is a challenging problem in the field of pattern recognition and computer
vision. This paper proposes a new attractive method that can be used in this field. Object features based on contour, called
Gaussian descriptors, are introduced and their applications to object shape recognition are provided. The method includes
defining a Gaussian Potential Function( GPF) and the reafter constructing 8 Gaussian descriptors by calculating the averages
of GPF’ s along 8 circles with the same center. Gaussian descriptors are invariant to translation, rotation, scaling changes
and reflection. Moreover, compared with the existing shape features, they are more robust against noise and slight edge
variations, have lower computation complexity and higher recognition/retrieval rate, and are application-independent.

These properties and advantages of Gaussian descriptors are studied and discussed, and numerical experiments are

implemented to show encouraging results and illustrate the promising performance of Gaussian descriptors.
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£1 FABTRRONBEHHLF
Tab.1 Gaussian descriptors of the comb images
W?Eﬁ ﬁ% Il 12 13 14 IS [6 I7 IB
. (1) 7.59 22.27 34.61 38.11 37.12 34.36 29.89 23.76
() 7.59 22.27 34.61 38.11 37.12 34.36 29.89 23.76
£14H (m) 7.41 22.28 34.44 37.68 37.01 34.10 29.72 23.63
(V) 7.42 22.16 34.64 38.09 37.21 34.35 29.87 23.76
(v) 7.59 22.27 34.61 38.11 37.17 34.36 29.89 23.76
(1) 9.78 28.22 36.01 38.54 38.28 35.82 30.93 24.88
(o) 9.78 28.22 36.01 38.54 38.28 35.82 30.93 24.88
B2H () 9.42 28.34 35.94 38.70 38.27 35.80 31.00 24.93
(V) 9.43 28.19 35.98 38.60 38.32 35.83 30.95 24.87
(V) 9.67 28.22 36.01 38.64 38.31 35.82 30.95 24.88
(1) 1.44 9.05 19.43 27.70 31.07 31.67 27.59 21.13
;) 1.44 9.05 19.43 27.70 31.07 31.67 27.59 21.13
B34
(1) 1.40 9.02 19.57 27.74 31.02 31.76 27.58 21.12
(V) 1.50 8.91 19.40 27.68 31.04 31.83 27.58 21.12
(I) 3.41 15.41 24.45 31.05 31.53 29.90 28.22 22.52
(o) 3.41 15.41 24.45 31.05 31.53 29.90 28.22 22.52
Hae4d
() 3.47 15.14 24.70 31.10 31.68 29.78 28.21 22.56
(V) 3.43 15.43 24.50 30.97 31.51 29.92 28.26 22.52
R2 BEEE(ES) Fa4 PEWIER(MA)
Tab.2 Distance matrix( translation) Tab.4 Distance matrix( scaling)
BR B
FREHER 16 48 J5 (9 A 4R
FUA(]) $24(1) HI3A(T) H44(1) FIACL) B24(1) H34A(1) H44(])
F14(I) 0.00 5.95 15.17 10.15 FH14(N) 0.13 6.07 15.21 10.19
E24(1) 5.95 0.00 19.18 12.82 E24(NV) 5.93 0.35 19.15 12.79
wIME(T) 15.17 19.18 0.00 6.36 E34(N) 15.21 19.31 0.16 6.49
WAH(D) 10.15 12.82 6.36 0.00 F44(N) 10.11 12.79 6.38 0.08
%3 EEER(ER) *5 HEEER(ESH)
Tab.3 Distance matrix( rotation) Tab.5 Distance matrix( reflection)
B
BEF: 5 E 1R Bt R&EHMER
®14() 0.43 5.94 15.00 9.98 F1HCV) 0.01 5.95 15.17 10. 15
E24() 6.07 0.36 19.29 12.93 B28(V) 393 0.1 19.17 12.81
34 () 15.04 19.20 0.13 6.39 e . .
NFEBER B2 9. BT 2L, AUk X T8 4R 19
FAH(M) 9.91 13.08 6.09 0.27

ZBEAME, BRFHEFERR I —/ B IFHK
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Tab.6 Gaussian descriptors of the scissor images

E 6 ll IZ 13 14 15 IS I7 IB

(b) 4.71 16.41 22.77 28.82 31.57 32.89 27.54 22.32
(c¢) 4.85.16.66 23.48 29.03 30.93 32.65 27.77 22.42
(d) 5.49 16.93 23.23 29.14 31.39 32.58 27.68 22.41
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