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Abstract

Symmetry is easily found in animals and plants as well as in artificial structures. It is useful not

only for human cognitive process but also for image understanding by computer. Application areas

include face detection and recognition, indexing of image database, image segmentation and detection,

and analysis of medical images. The method used in this paper extracts edges, and the perpendicular

bisector of any pair of selected edge points is considered to be a candidate axis of symmetry. The

coefficients of the perpendicular bisectors are accumulated in the coefficient space. Axis of symmetry

is determined to be the line for which the histogram has maximum value. This method shows good

results, but the usefulness of the method is restricted because the amount of computation increases

proportional to the square of the number of edges. In this paper, an acceleration method is proposed

which performs 2%"

times faster than the original one. Experiment on 20 test images shows that the

proposed method using level-3 image segmentation performs 63.9 times faster than the original

method.

» Keyword : symmetry detection, reflectional

segmentation, acceleration method
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Fig. 1. Perpendicular bisector shared by symmetric pairs

of points
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IV. Test and Evaluation
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(c) cat(animal) and its result : 6 =350, p =239
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(d) kiwi(plant) and its result : 6 =42, p=374
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(e) building(artificial structure) and its result : § =0, p=255
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(f) head mri(medical image) and its result : 6 =13, p=309

Fig. 5. Example images for application areas and
coefficient detection by coefficient histograms.

18 B =R Aok WS 2070¢] 512512 7]

Gl disiA 283 A=A, HAEE 5 A
40, p), oA H2] S(N_EDG), FAST_AOSol <]a] Azt %
o] 4:(N_PAIRS), ¢ag]d AOSel o Ak e 4
(ORG_PAIRS), 1¥]a 7ldd Wi &% 7)X8|(Gain=
ORG_PAIRS/N_PAIRS)E H.2lt}. ##l-39] Jahitato] Al

(b) baby(human face) and its result : 6 =17, p=265



36  Journal of The Korea Society of Computer and Information

glom Agke Wao] /& ez Fel vlsq Bt 6394
o &= o] USS HolFrh

Table 1. Detection of axis of symmetry and speed
enhancement ratio(level-3 image segmentation)
Img | 4 p |N_LEDG | N_PAIRS ORG_PAIRS | Gain
01 30| 397| 4.060 127,423 8,239,770 | 64.7
02 7| 285| 29,124 | 6,620,249 | 424,089,126 | 64.1
03 | 135| 69| 15,413| 1,850,895| 118,772,578 | 64.2
04 17] 265| 5,489 234,850 15,061,816 | 64.1
05 | 323| 68| 5,719 253,879 16,350,621 | 64.4
06 21| 353| 19,057 | 2,832,641 | 181,575,096 | 64.1
07 | 358]| 245| 8,369 545,398 35,015,896 | 64.2
08 | 350| 239| 7,779 471,877 30,252,531 | 64.1
09 | 357| 246| 6,289 307,407 19,772,616 | 64.3
10 171 312| 12,705| 1,259,471 80,702,160 | 64.1
11 | 331| 105| 6,944 375,026 24,106,096 | 64.3
12 90| 301 2,138 38,185 2,284,453 | 59.8
13 | 336| 131 | 11,430| 1,017,771 65,316,735| 64.2
14 42| 374| 15,780 | 1,940,689 | 124,496,310| 64.2
15 111 299| 10,159 804,259 51,597,561 | 64.2
16 0| 257| 21,869 | 3,745,508 | 239,115,646| 63.8
17 0| 255| 12,601 | 1,243,624 79,386,300 | 63.8
18 | 353 | 222| 19,675| 3,020,746| 193,542,975| 64.1
19 0| 259| 14,656 | 1,674,683 | 107,391,840| 64.1
20 13| 309 | 21,349| 3,553,949 | 227,879,226 | 64.1
V. Conclusions
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