F10E H2H
2005 4£2 A

T+ EEREB R

Journal of Image and Graphics

—MFNTEFEEEREENES
K% RHE

(B Rl TR2EEE, s 210031)

B E PEMAERAGERESMERFFIRE, RTTX A EEE SRR BRI AR, KEEETHEU
BHPEMANTERENNERIR, FXNETHMRFRNFEATEFMEMNEL T T B HEBEE S, AT
BT — AP OTARBA R B A, 3 ELTEBA T ORI IR BE 28 9 - B R T LA A% 10 — 12 R AR (B I R, IR B 2 oy
TRFPBREENMA B, B TEX M T BRREEER, SRR BRI, 2 XENETHE
MBFEH, LEEERER FTHmANtRER D AETHETEN SR AR T th Rk KRl 2L 0%
PR, IR A SR I T RE B R BT R R_RE NN

KR FFHKR BRER iRy
REESHE . TP391.41 0177.92

XEERIRES: A XEHES: 1006-8961 (2005 )02-0249-06

A New Kind of Shape Distance between Two Open Planar Curves

ZHANG Xue, SHEN Ming-xia
( College of Engineering, Nanjing Agricultural University, Nanjing 210031)

Abstract Shape recognition of planar curves is a fundamental problem of pattern recognition. But it has not been well
resolved by now. It is difficult to value the shape difference between two curves. This paper gives a mathematical definition
to that two open planar curves have the same shape based on curvature representation, therefore, a new kind of shape
distance is proposed. It is concluded that the problem of computing the shape distance between two open planar curves can
be changed to the problem of a functional extremum, and the differential equation is given, which can be used to figure out
the shape distance. However, it is very difficult to solve that equation. Since there is no better means at hand, a rude
method of fragmentation matching is used in experiments. It is also presented in this paper how to implement the algorithm
step by step, especially how to represent an open planar curve in the discrete case. A constant-momentum-based Gaussian
filtering is applied to reduce the noise sensitivity of curvature-based representation. The experimental results show that this
kind of shape distance is effective.
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Table 1 Experimental results of C, ~Cy,
% C [ C. C C. 18 C C. C C C
1 2 3 4 5 6 7 8 9 10
C, 0.0 29.6 639.2 636.5 628.7 582.4 503.4 518.5 558.4 504.0
C; 29.6 0.0 641.0 626. 4 613.5 589.0 521.5 525.2 562.6 497.1
Cs 636. 4 645.8 0.0 13.8 499.9 202.7 265.6 262.2 220.3 354.1
(N 636. 5 621.1 13.8 0.0 501.6 201.8 261.2 275.3 223.1 352.5
Cs 622.0 613.6 506.9 503.3 0.0 85.9 247.5 249. 8 377.6 169. 1
Cs 562.6 583.6 204.4 201.8 85.9 0.0 147.4 145.6 32.8 221.5
[ 498.4 528.2 257.7 269.0 247.5 147. 4 0.0 15.6 124.0 98.8
Cy 513.1 523.3 267.5 277.1 249.8 145.6 15.6 0.0 122.5 103.8
Cy 555.2 554.8 220.3 223.1 371.6 32.8 124.0 122.5 0.0 27.8
Cy 504.0 499.9 359.7 357.6 169.1 227.5 98.8 103.8 27.8 0.0
Cy 529.0 534.9 181.2 196.7 364.3 50.5 1111 108.3 36.9 188.5
Ci 554.0 544.8 208.8 201.0 350.0 76.1 98.3 91.2 64.9 164.7
Cp 709.2 731.9 194. 8 196.2 497.1 163.2 239.1 235.0 139.9 312.4
Cy 758.4 781.1 215.6 219.7 500.0 183.7 266.9 276.0 195.9 320.8
Cis 529.9 553.0 344.6 350.0 292.2 121.8 101.5 93.2 106.6 119.8
Cis 531.7 554.3 332.1 340.5 271.4 123.3 96.3 102.1 122.7 97.4
Cy 554.1 582.6 326.2 329.5 531.2 128.6 274.7 260.9 146.8 351.1
Cys 425.7 448.1 289.7 292.3 238.2 139.3 42.7 32.4 136.5 100.0
Cis 526.8 557.1 266.2 270.6 430.0 71.7 180.7 167.2 57.8 249.7
Cy 473.5 494.3 269.8 266.0 241.5 140.8 19.6 32.1 116.9 104.6
o TR R ORI R TR 5
*2 Cu "Cmm;ﬁﬁ%
Table 2 Experimental results of C;;, ~C,
2% 53
Cll Cl2 C13 Cl4 CIS Clﬁ Cl'l ClS Cl9 CIO
C, 527.4 551.2 709.2 752.0 524.9 536.1 554.1 425.8 534.1 477.0
C, 532.1 555.8 731.9 785.9 553.9 553.4 587.9 448. 1 557.1 496.0
Cy 177.7 203.0 193.5 217.7 344.8 332.1 321.0 289.7 266. 2 269.8
C, 195.1 196. 1 199.9 213.2 351.2 341.1 324.3 290. 6 264.3 266. 1
Cy 360.3 350.0 497.1 500.0 280.4 271.9 524.1 238.2 430.0 241.5
(3 50.5 76.1 163.2 183.7 121.3 127.8 130.3 139.3 71.7 140. 8
C; 111.1 98.3 239.1 266.9 101.3 96.3 274.3 42.7 180.7 19.6
Cq 108.3 91.2 235.0 276.0 93.2 102.1 260.9 32.4 167.2 32.1
Cy 36.9 64.9 139.9 195.9 106. 6 122.7 145.6 136.5 57.8 116.9
Cp 188.5 164.7 312.4 320.8 102.4 105.5 365.1 100.0 249.7 104. 6
Cy 0.0 30.5 171.4 193.6 105.7 111.1 184.6 128.6 108.7 102.8
Cp 30.5 0.0 153.8 174.8 101.8 97.2 194.3 117. 4 117.9 103.1
Cp 171.4 153.8 0.0 27.0 209.0 210.6 203.1 244.0 129.3 230.6
Cy 193.6 174.8 27.0 0.0 222.6 227.0 215.5 272. 4 170.2 257.6
Cis 105.7 101.8 209.2 225.9 0.0 17.1 240. 4 174.5 114.9 62.3
Ci 115.5 97.2 219.6 223.6 17.1 0.0 242.3 161.6 143.8 56.4
Cy 182.3 199.3 196. 1 214.3 249.3 242.3 0.0 283.7 96. 6 287.2
Cy 128.6 117.4 244.0 272.4 177.6 166. 1 272.0 0.0 185.3 40.3
Cyy 108.7 117.9 129.3 170.2 154.2 148.7 95.1 185.3 0.0 167.6
Cy 102.8 103.1 230.6 257.6 47.8 52.1 284.8 40.3 167.6 0.0]
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