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Similarity metrics between mural images with constraints
of the overall structure of contours

Tang Dawei, Lu Dongming, Yang Bing, Xu Duanging
College of Computer Science and Technology, Zhejiang University, Hangzhou 310027, China

Abstract: Image classification is an important research field of computer vision, and the key problem of which is to select
a type of feature and establish the similarity metrics between images. In view of the mural image characteristics, the contour
feature plays an important role in expressing the mural image semantics. Many studies have shown that the contours can be
used as an important feature in image recognition and classification. However, previous studies tend to use the chamfer dis-
tance between each pair of the most similar contours to compute the similarity between images, or build local descriptors for
each contour, clustering into codebook, and describe the image features as histograms, then do the classification using
SVM. However, these methods ignore the overall structure between the contours, lack of the overall view of the all con-
tours, while in reality the semantics of an image tend to be more of a holistic semantic. In this paper, we study the similari-
ty metrics between images based on the overall structure of contours, the calculation of contour similarity is subject to the
constraint of the space structure relations with other contours, the generated similarity are more able to express the overall
similarity between two images. The experimental results show that our method improved accuracy compared to others in mu-
ral image classification.

Key words: contour features; overall structure; similarity; image classification
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Fig. 1 Preprocessing of contour segments
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Fig. 2 Tree-shaped contour description
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P IRRT AR A B AT IR . 43 R FH KNN
P SVM Jy i A T REIm BB 028 B e AR S Y
L4543 5145 F SHOTTON™ i R % fe & {A 45 4y
% Z 1 chamfer PUJE L) K2 FERRARIY () PAS (k =2
BF Y KAS) T3k 1) S5 48 SR L A

JH KNN J5 A2 mt, 435l H] K =10 #1 K =
20, SR J5 MU K i 48 v B 22 04 MG I R Ay i 3 %]
B, SR o0 2 R B AL 45 20 5KAE N
FEAS UG, SR J5 %o T8l 2% R AR A A PR v R e S 408 5
PRURE T R0 5328 o 6 T8 T PRI ) ) R LB
B, eI SR AR AN, L E 5 — 1 o fH,
TE Y0 IERESSRE ] R 1Y 1E 3 43 28 R i), 2 42 384T 50
YR G BB R IE# 23, R 2 MK 3 4
WER T K=10 1 K =20 i ] KNN J7 37 & 2 B
I R L B A Ay S

2 KNN(K=10)FEMHEER
Table 2 Classification results of KNN (K =10)
/%

EEES AXJiE SHOTTON™  FERRARI™
= AERWN 62.20 46. 86 55.75
HIRE R 49. 46 46. 20 41.30
[N 59.20 39.73 49. 82
[ip/MPN 85.28 75. 50 78. 00
i 81.16 76. 90 79.29
HEFRA 62. 35 76.35 71.65
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%3 KNN(K=20)FEHHEER
Table 3 Classification results of KNN (K =20)

/%
QLS AICHE: SHOTTON'®'  FERRARI'
LR 65.00 58.76 59.52
IR &R 59,29 51.30 49. 40
(SRS 61.70 46.27 53.77
PHELER 89.15 83. 17 84. 00
i 85.26 80. 94 83.88
SN 69. 74 83.89 73.55

H SVM J5 ikt A 743 280t R 0P 8 = WA o
;;5&[13,16] %

1
K(l1 ,12) :exp( _XD<]1 ,]2)

IR 4, 250 FE IR SRR FEALIE R 20 M P& {5
VENIEREAS SR JA BEHLIEFE 60 i HARZEn AN
TAREAS SR — % 207 SNl R 22 3¢ SVM, SR Jm
R PG A IR (R R AT 2028, S S R 50 K
BV B ER 0 2R o e SCRRT4 ] AnSCik [ 7]
HRA B RFAE AT 3 2RI, 2R FHHE SR P o SCad [
QAR TS iR SVM A% R A F2 44, fik
LA SVM B3 2RE 2RI 4,

F4 SVM FEHINEER
Table 4 Classification results of SVM

(20)

/%
P4 % ASCHE: SHOTTON™!  FERRARIY
JEFER 69. 26 59.57 67.35
HIRE €K 62. 46 56. 35 57.20
[P 68. 20 48. 14 56.95
PHELER 95. 00 85. 10 95. 00
#h 89. 16 85. 88 92.24
CLESTIN 78.35 87.84 81.20

MEEBEE R T LA % T 4 AUay R M
W5 S B, AR SO LA T T B0A 5 B R R 45
PR SCIR [ 4 1 FnSCk [ 7 ] 07k #0A TR E B/
P X TR ANE A, TR AR L R
A ARSI AN B A LS P AT LA AR S
A7 YRR AT 22 A8 S 4 4% 1) BE I P15 53 26 b o
A

3 & it

PR T — OB (03 T 50 L R 2+ (1 [ 14 T A
R B BT vk, e 105 T i PR TR e B AR ARL A B, AN
I IR R B H B TR ARE M, 18 2% JE 48 50 11 f
F DL B IR R AR ZE R D FR o I TR T RE A A
IR P A 5 86 £ B AR A, 0 S I 4 & A2 I L5 TA
o AR SO T i o 2 A TR B 4 Ry v () A AR A
LB L 0GR R — Rk AR ik e
BRI AN RS M 5 22 R e AL LS 36 , R 5 12 12 il
AR E5H K FR o 43 3R KNN Fil SVM 4325
TFIEREAT T U0 UL, 52 560 4% 5 3% B AR SO 3 %o 1 B i
PG5> 20 L T3 il A ARSI ik B T
i

ARSI DA J2 R A 8 S 4R B AR Ry FE AR R AR
N A A T 7 PR T A B 3, BN A
A G AR — 5 T, %0 1k LR T2
ARG D85 1 i R PG 0 P R ) 5 SR 4
5 M) PRI ) AR BURE B 333 5 0, R e 5 o i 2
JEEE R 0 5 14 iy S T Ak L e A B R I AT A T
BEA, 205 % 6 W 7 b A ek, e o 4 v g s AR
Z SR R AR AR KRR, DR 25 M T At
SEARHEEN . SO T WAL B B Y
2 AR IR R R i it A, T — B I F S R AR B
7 325 A SR BR A, BE AN T i J2 A6 I 2% 51 HL
PO A B0 1 RRAE e 3K, [R) B 2 57 FE iy )2
B UG E SRR J7 15, SEIF A [ AF AR 1 ] 28 50 e
T T 5 T i — ik 5 5K
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