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ABSTRACT

This paper prrsents shape matching of two-dimensional object. This shape matching is applied to
two-dimensional simple closedcurves represented by polygons.

A large number of shape matching procedures have proposed baseed on teh view that shape can
be represented by a vector of numerical features, and that this representation can be matched
using techniques from statical pattern recognition. The varieties of features that have been
extracted from shapes and used to represent them are numerous. But all of these feature-based
approches suffer from the shortcoming that the descriptor of a segment of a shape do not ordinarily
bear any simple relations hip to the description for the entire shape.

We solve the segment matching problem of shape matching, defined as the recognition of a piece
of a shape as approximate match to a part of large shape, by using relaxation labeling technique.
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COMPUTATION TIME = 00:01 : 18
(T 2y 29l 20 HANES A el R
Label (S
:::: 1 2 3 " 5 7
1 1042) 1905  19(0.49)  27(0.640  27080)  27(1.00)
2 0047 20043 200.78) 2001000 20(1.00)  20(1.00)
3 9047)  21(060) 9052  13(0.58)  27(0.68)  27(L.00)
4 10(028) 1000540  140.49) 140500  2707D  27(1.00)
5 15(075)  15(1.00)  15(100)  15(1.00)  15(.00)  15(L00)
3 160100 16(100) 1601000 16(L00) 161,000  16(L00)
7 1701000 1701000 170L00) 170100} 17(L00)  17(LoD)
8 180048) 1800740  18(0.8%)  18(L00) 181000  18(1.00)
9 19037 19068) 1901000 19(L00)  19(1.00)  19(L00)
10 2000450 200045 20671 20073)  20(1.00)  20(1.00)
1 %033 21004 210550 21051 21(072)  21(1.00)
12 20290 2700300 2050 20063 20079 27(1.00)
13 604D 100050 100040 1000720 10(0.83)  10(1.00)
1 1056 104 11080  11078)  1(L00)  11(1.00)
15 18003 12(05) 18050 27068 270760 27(1.00)
COMPUTATION TIME = 00:01: 23
D R 3 FHAFTE ol e e R
Label(2#)
;::; 1 2 3 4 5 8
1 5032 50780 50.69) 5077 508 5(1.00
2 6042 2000520 60.62 60771 60,00 6(Lo0
3 10300 70083 70751 7LD 70000 7(L00)
1 8060 80079  SLOD  8(L00  8(L0M  &(L0D)
s 9059 9(Lo0)  9(L00)  9(L00) 8100 9(L00)
[ 10067 1001000 1001000 10(L.00)  10(L00)  10(1.00)
7 1039 111000 (L0010} 1ML0D)  11(L00
8 120042) 1200650 12081 1201000 12(L00)  12(L.00)
9 1020 13069 13L00) 131000 13(L.00  13(L.00)
10 20220 (0350 200049 20060  30(0.73)  30(L00)
1 000200 30420 050 300050 30061 30(1.00)
12 4025 40720 401000 4(L00) 4(L00)  4(1.00)
13 B3 5060 5050 300066 3079 30(1.00)
W 50300 6(0.53) 3000400 300054  20(0.70) 300100}
15 1020 7058 0060 000 300080 100
16 BOID 504D DO (L50)  L7)  30(1.00)
% 20200 24007 4056  30(0.58) 301060  30(1.00)

COMPUTATION TIME = 00:01: 50

VI.#% %

A RS Bmege wiA ko2 Hp#s el contour
< ARSI ERMm HooR KB X
43 s olR e z BaEe HES sy W
1ol meMol L}t A7) 18] 3 FEEQ) Kol HRH
ol WA & F UA FFow HNIWEILY MES
Relaxation #i%kg FASIY IiulidtH vt Relax-
ation 71¥ S JHERESQ! Hrggel 3 Wi Ao HEE
#isEsly] sl =9 sor kel MMMRE HHES
o, @bl o} ERES BIKS 98 KE #ITHCH

Relaxation-g #H 3t H"‘ISE l”ﬂ’ﬂf’—i o 2] 71#]
FE o] #Fe wito] Fakol sl M BMRY
g wigd & Ao ‘“ﬂxﬁ'J > 2 Mg AHAH 7} 2tE
o7 x] Kt % ARl 23 REE HHE
ol R MyrEol —ESHA HHER %7) Wil &
23 2hdo] A

A Wil A& Relaxation# -2 | Hsle] Hiso
o271 A] kg, E3] 243 oM E T HRE 7L
4 w@std oyt K &7 o8 ey
o] Aol thi= HBS 7HAI0L ok

weha], REE 2R Sl gl vy wph
Mg 1230 350 el A 218 Afn] E
Bk 5o] dol At

2 3

Ha
o

1. A. Rosenfeld and A. Kak, "Digital Picture Pro-
cessing,” Academic Press, 1976.

2. WK, Pratt, “Digital Image Processing,” Wil-
ey, New York, 1978.

3. E.L. Hall, “Computer Image Processing and
Recognition,” Academic Press, 1979,

4. R.C. Gonzalez and Paul Wintz, “Digital Image
Processing,” Addison-Wesley Publishing Com-
pany, Inc., 1977.

5. T.Pavlidis, “Structural Pattern Recognition,”
Springer-Verlag, N'W., 1977.

6. R.Nevatia, “Machine Perception,” Prentice H-
all, 1982,

7. W. A, Perkins, “A Model-Based Vision System
for Idustrial Parts,” IEEE Transactions of
Computers, C-27, No.2, pp.126~143, Feb. 1978.

141



@BE 1F 8 LEE 1931 Vol.18 No.1

10

11.

12.

13.

. W.A. Perkins, “Simplified Model-Based Part

Locator,” Proceedings, 5th International Con-
ference on Recognition, pp.260~263, IEEE,

1980.

. B. Bhanu, O.D. Faugeras, “Shape Matching of

Two Dimensional Objects,” IEEE Trans.
PAMI, vol.6, pp.137~156, Mar. 1984.

. .S Davis, “Shape matching using relaxation

tecdhnique,” IEEE Trans. Comput., vol. C-22,
pp.60~72, Jan. 1979.

E. Persoom and K.S. Fu,
nation using Fourier desciptor,” IEE Trans.
Syst., Manh., SMC-7, pp.
170~179, 1977.

A.Rosenfeld, R. Hummel, and S, Zuker, “Sc-
ence labeling by relaxation operations,” IEEE
Rrans. Syst., Man., Cybern., vol. SMC-6, pp.
170~179, 1976.
H. Freeman,

“Shape discrimi-

Cybern,, vol.

*On the encoding of arbitrary
geometric configurations,” IRF Trans, Elecd-

8 # #(Yun Sik Kwak) 3 3¢

196241 29 17 4

1980 39 ~ 19841 39 : H 5o st
YAyt #9)

1984%1 99 ~ 19861 8¢ : G sl 8}

AL lubey akel MARE

e

1988+ 3¢9 ~ 1991+ 39 : F 5jvf &t
o hEY wRAb A
“)]:_‘3,

1991 58 ~ @A - FF e AFH TG A HF
bl Peb yAg Az A FHEE v, Ao,

EERE

142

14.

16.

17.

13.

tron. Comput. vol., EC-120, pp.260~288, 1961.
H. Freeman & L.S. Davis, “A Corner Finding
algorithm for Chain-Coded Curves,” IEEE
Transactions on Computers, pp.297~303,

Mar. 1977.

. U.Montanary, “A note on minimal length pol-

ygonal approximation to digitzes contoru,”
Communications of ACM 13, No.1, pp.41—~47.
Jan, 1970.

Urs, Ramer, “An Iterative Procedure for the
Polygonal Approximation of plane curves,”
CGIP, pp.244 ~256, 1972,

B.D. Chen & P.Siy, “Forward /Bacdkward
Contour Tracing with Feedback,” IEEE Tr-
ans, PAMI, vol.3, May. 1987.

J.B. rosen, “The gradient projection method
Linear
constraints,” J. Soc. Indust. Appl. Math. vol.
8, pp.181~217, Mar. 1960.

for nonlinear programming part I,

F &k #(Dai Young Lee) IE®&H
19404 3H 188 &%
19684 9H ~ 19704 3H : Bl x )
obil L RBEE(TE
fEA:)
19764 9H ~ 19794 9H 4L %
BORB BN
(-1

19714 9 : BFEEASHMT THEKSE 1 T8 BEUR
19774 34 : BEE RS LA AKSE -+ L8H Al8R
19824 34 ~ B4 BB KB THASE - T8E 808
19884 1 H ~ 37 . A $aBEE



