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Shape Recognition Based on Fuzzy Shape Context

HAN Min! ZHENG Dan-Chen'

Abstract In the process of shape matching based on shape context, each of the samples is directly classified into one bin
in the histogram, which leads to the inaccurate feature representation and matching bias results. With fuzzy membership
function introduced into log-polar coordinate, fuzzy shape context is constructed based on the histogram which represents
the fuzzy partition on the distribution of samples, and shapes can be accurately represented by the descriptor. The
sample set is divided into subsets in polar coordinates, and segment matching is proposed for shape matching with
incorrect matches eliminated. On this basis, the circular shift matching is adopted for resolving the problem of shape
matching in different postures. Experimental results prove that shape recognition and retrieval can be effectively achieved

by using the proposed method.
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Fig.2 Computation the fuzzy membership for a sample
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Fig.3 Comparison of shape context (SC) and 2-D fuzzy
shape context (2-D FSC) for reference samples
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a) Kimia-99 HBRIEAS] T
(a) Examples of shapes in Kimia-99

(b) Kimia-216 HEARFEAY] T
(b) Examples of shapes in Kimia-216
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Fig.6 Examples in two databases
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Fig.7 Precision-recall curves of different descriptors

using segment circular shift matching
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# 1 Kimia-99 HHRAEARTE TR RS R IR
Table 1  Comparison of retrieval rates for different algorithms tested on the Kimia-99 database
iges 1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th el
Shape context!?] 97 91 88 85 84 v 75 66 56 37 756
Generative model!”] 99 97 99 98 96 96 94 83 75 48 885
Shock graphs!'3! 99 99 99 98 98 97 96 95 93 82 956
MDS+SC+DP! 99 98 98 98 97 99 97 96 97 85 964
IDSC+DP! 99 99 99 98 98 97 97 98 94 79 958
SC+SCS 99 97 97 97 96 93 91 88 76 60 894
FSC(BB)+SCS 99 99 98 98 99 97 96 92 87 86 951
FSC(TB)+SCS 99 99 99 97 98 96 97 94 92 87 958
FSC(TT)+SCS 99 99 99 99 99 98 97 96 95 91 972
FSC(TS)+SCS 99 99 99 99 97 99 98 95 96 89 970
FSC(ST)+4SCS 99 99 99 99 99 99 98 95 94 90 971
FSC(SS)+SCS 99 99 99 99 99 99 98 95 94 91 972
#* 2 Kimia-216 B {EAH 575 TR R R
Table 2~ Comparison of retrieval rates for different algorithms tested on the Kimia-216 database
WRES 1st 2nd 3rd 4th 5th 6th Tth 8th 9th 10th et
SC+SCS 215 214 214 209 207 205 203 191 187 173 2018
FSC(BB)+SCS 216 216 214 208 206 205 202 195 184 172 2018
FSC(TB)+SCS 216 216 215 214 211 211 205 198 188 176 2050
FSC(TT)+SCS 216 216 215 214 213 213 209 201 191 184 2072
FSC(TS)+SCsS 216 216 215 214 213 214 210 201 193 188 2080
FSC(ST)+SCS 216 216 215 214 213 213 207 202 192 180 2068
FSC(SS)+SCS 216 216 215 214 213 213 209 203 191 188 2078

Table 3

* 3 MPEG-7 AR5 R g R

tested on the MPEG-7 database

Comparison of results for different algorithms

Tk KrgkE e BUIRGEE
Shape context!®] 76.51 N/A
Probabilistic approach(*®] 81.98 N/A
MDS+SC+DP! 84.35 N/A
IDSC+DP! 85.4 N/A
Polygonal multi-resolution['?] 84.33 97.57
HPM-Fn(20] 86.35 N/A
Robust symbolic representation!*] 85.92 98.57
FSC(TT)+SCS 86.51  98.79
FSC(TS)+SCS 86.37  98.79
FSC(ST)+SCS 86.38  98.71
FSC(SS)+SCS 86.27  98.50
5 Hit

ASCAETEAR bR SCRFAE A LA 32t T BOR1 B

AR SCRFAE, BOMITZ AR R SOk AE A A ROR 55 )
JEE R ORT LA KA A 1 DUBEA TR A (1 1A BT
XHEAR BN SCRFAE e 4 AN AP IR R o, 3R T ol
I B AR ALV BC (1 T IR UG MO S9, RE s A7 2 S B
B AR B F SCRFAE R UL R, 1y HL AT DL o H
FEANTR] £ FE 225 T R UL IC fr) 8. 38 e 0f A 7] H a4
FEARBEAT U5 50 B, UEW] T AT 3R 5 ik B AT
KPR AR R R,
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