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A Survey of Shape Descriptors in Computer Vision
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(Hun-Woo Yoo, Dong-Sik Jang)

Abstract : Shape descriptors play an important role in systems for object recognition, retrieval, registration, and analysis. Seven
well-known descriptors including MPEG-7 visual descriptors arcbriefly reviewed and a new robust pattern recognition descriptor is
proposed. Performance comparison among descriptors are presented. Experiments show that the newly proposed descriptor yields better
performance results than Fourier, invariant moment, and edge histogram descriptors.
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Fig. 1. Object contour described by complex form.
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7. 4elst mj&ielA] FAIX} (Robust Pattern Recognition Desc
riptor)
o] AR EAl9 §XolF, A, ArpAstel Fgol
T

AJet=s AN 1A 249 EUSAS FEIL
I 5AHEE JYor ke AAYS ol8dle EAE
el W= otk

HA =Ae] ej#pde] FolxW o] ode] HE(Norh)
B} BAL FA(xe voTe] AACHE Tl 1A Wzt
of E¥g 54S derk

d={dyd,....dy } (52)

1

1 N,—1 1 N, —1
PRI EEN TR Al D MR S D IR0
gelle Novlle] e dis) Nlel dAars MES
3} FFT(Fast Fourier Transform)g 23] Ao B &

e Atk A HE Fg Y FRZ BN

N—1

FiD = 3 dexo(—i(25E)), k=0,1,... . N=1(53)

A7\A, F(k)=P(k)+ k), k=0,1,...,N—1 2} F3}

To] Aol o=Adx T J=rHE UEhZ] At

H=AEY PHE T
P(B)=|F(k)?=R(A*+ KR, k=0,1,...,N—1 (54

R ERL R =
EEE RS éaﬂzw arle 9t

Tl T |Z7| Y] (55)

ATV, 5= Dy bhst, -+ obms |DI=V Dot o+ + 1%
p=slmye] AF ez, m=simde] B Qlg,
py=Fk 359l Bh9] 2dEGor.
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2 Aoy EAE Q48] €t
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BEY mge] Aoz HAs d 5 de AUE B®)
e}, APeolE] CE2(1d 185 Zo] B3 dHejo)
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Table 4. Shape descnptors(Founer descriptor, invariant moment

descriptor, edge histogram descriptor, robust pattern

recognition descriptor).

A= g
Zalo) HAR} 79% 53%
SR E FA R} 85% 54%
o) A 3] A~ E 13 F A 2} 80% 55%
el Q1A E A 95% 60%

£ 5 RGEAA AEuadd )
Table 5. Evaluation of performance comparison among shape
descriptors (based on type of expriment).

No. of No. of Retrieval  Part Total

Type of experiment images queries accuracy average average

CE-1 A Rotation 420 420 93.154% 96.457% 87.223%
Scale 420 420 100.00%
B 1400 1400 70.634% 70.634%
C 1300 1 94.500% 94.500%

CE-2 A Rotation 2881 100 94.184% 83.350% 75.640%
Scale 2921 140 69.800%

Rotation & Scale 3101 330 98.961%
Prefective transform 3100 330 70.455%
B 2800 682 67.931% 67.931%

X6 ZFBAAY AenlaFD).
Table 6. Evaluation of performance comparison among shape
descriptors (overall).

Zernike moment MLEV CSS
CE-1 87.223% 84.848% 88.668%
CE-2 75.640% 62.256% psE=R-N 4

A A BN
32ty
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YR 2. Y14

a8 16. CE-191M ARg-E= H 7H9 9459 .
Fig. 16. Some sample images of CE-1.
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Fig. 17. Examples of intra-class variations in CE-1.
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Fig. 18. Some sample images of CE-2.
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