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Edge Detection using Genetic Algorithm
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ABSTRACT

Edge detection is the first step and very important step in image analysis. We cast edge detection as a problem in cost maxi-
mization. This is acheived by the formulation of a cost function that evaluates the quality of edge configulations. This function is a
linear sum of cost factors. The cost factors capture desirable characteristics of edges such as accuracy in continuity, thinness and
length. Edges are detected by finding the edge configulations that maximize the cost function. The cost function that proposed in
this paper is developed based solely on the criterion of good edge formation without using any prior knowledge of ideal edge for-
mation. It can be used as a basis for comparing the performances of different detectors. We used Genetic Algorithm for maximiz-

ing cost function.
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Fig. 1. Examples of intensity edges. (a)Step edge. (b)Ramp edge.
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Fig. 8. The block diagram for edge detection.
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Fig. 7. The 12 basic windows to enhancement dissimilaty regions.
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Fig. 8. The numbering for neighbor edges.
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Procedure GA:
begin
initialize population P(0):
evaluation P(0):
t=1:
repeat
select P(t) from P(t-1):
crossover P(t);
mulate P(t):
evaluate P(t):
until (termination condition);
end.

38 9. /A dneE
Fig. 9. Genetic Algorithm.
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Fig. 11. Crossover operators with four random points
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eelAd g2 G4 (c)e=30%1 VG4, (d)e=30

Fig. 12. Original image for genetic algorithm. (a)Original Ring image. (b)Origina Diagonal image. (c)Ring

imagge(e=30). (d)Diagonal image(o=30).

B 1 oA9de w8 E QY waaAE (M=0.8).

(a)9978(0=30). (b)hztd - (e=30).

Table 1. E_Q of edge image(M=0.8). (a) Ring image(¢=30). (b) Diagonal image(e=30).

(a) (b)

Ao Fu& Yau & | Houlgas A Ful & HAE & | Fdvlgas
1 1581.91 32.9 53.23 1 1497.73 31.2 51.82
10 1981.45 41.28 63.01 10 2083.06 43.39 56.08
20 2312.81 48.18 65.11 20 2464.03 51.33 58.86
30 2541.01 52.94 65.12 30 2694.89 56.14 61.03

40 2712.617 56.51 65.12

40 2867.28 59.73 64.26

50 2843.75 59.24 67.57

50 3006.45 62.63 65.97

60 3019.94 62.91 70.53

60 3150.21 65.63 67.96
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O 13 0=309 3% AiE eG4 0=30 ). (a)1Md. (b)204d. (c)30AH. (d)40
M. (e)60MH,

Fig. 13. Proceeding of Ring Edge image( 2=30 ). (a)l generation, (b)20 genera-
tions, (¢)30 generations, (d)40 generations, (e)60 generations.

% 14, 053090 A9 Aty A AHGA( =30 ). (a)1M. (b)20MH. (c)30M R,
(d)40A4 R, (e)60Ach.

Fig. 14. Proceeding of Diagonal edge image( =30 ). (a)lgeneration. (b)20 genera-
tions. ()30 generations. (d)40 generations. (e)60 generations.
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B 2 oo Uig Ho v 85 2. ()9 94 (hugA 4.
Table 2. E_Q of best individual. (a)Ring image. (b)Diagonal Image.
(a) (b)

A | e=h a=10 =20 =25 =30 Ao | =5 =10 =20 g=25 =30
1 1139.391134.65 (123.54 ] 64.21 [ 53.23 1 1117.251117.91 1114.49 58.92 | 51.82
5 1139.391134.991126.11 | 64.21 | 62.91 5 1118.241117.911116.68 [ 59.08 [ 54.51
10 | 140.12{135.89 {1 129.62 | 64.21 63.01 10 [118.341118.17 | 117.32 ] 61.83 56.08
20 138.37 | 131.57 | 65.21 | 65.11 20 119.02 | 118.51 | 62.48 | 58.86
30 133.97 | 71.79 | 65.12 30 122.21 | 64.48 | 61.03
40 135.64 | 74.01 | 65.12 40 124.21 1 66.71 | 64.26
50 67.57 50 65.97
60 70.53 60 67.96
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(g)

E 2% otfdt Huul &g AYHFPL HoAFu
B 29A a7} 5, 10, 209) A%ele B LY EQ A
Al ME 0.72 39z o7} 259 3091 Adle M
£ 0.82 3rh. & 2404 & 4 3UX%e] o=5% ¢=10Q
wolz A7t e Ade EQY FU7h Aiexd
I Ad RYaer E.QrE A F7F 52 gol 204
A FAAZG. 283 0=20% 0=252 ZA$E o=59
0=10%1 AL R 2040 g o APAHA &S EQ
7t 7t e AL ¢ F UAT. =027 M e e
=309 A %& AdisE o 3 EQ#tel FiHe A
< & F Ug & 2004 4 5 AR kol Fol
A7te 424A EQY F/h7h 2n a8a ®EA F

a8 15 ¥ oG, (a)28Ad 94, (b)e=259) xo|ZE ¥}
g 4. (c)Sobel F42(142). (c)Preweet(124).
(d)Kirsh €4¥24(320). (e)Log A4H2H220). ()32 L2
2l EF(60M N ¥).

Fig. 15. Danger Edge Image. (a)Original Image. (b)Noise
Image(e=25). (b)Sobel(142). {(c)Preweet(124).
(e)Kirsh(320). (f)Log(220). (g)Genetic Algorithm(343,
60Generations).

tde AE€ ¢ 5 Uoh oRe #3HA guYEE =
olzr} B M o $& ATE d& 5 dode
AL HoFd,

a8 15% 9893 wol28 AV 44 604
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A PG 4eln (b)e 0=259 xo]2& U7 I4
oltt. (¢} ()9} (e)& 71&7] A4taQ) Sobel A4kxt
¢} Preweetd4tal 18l: Kirsh& Algdte F23
oJxiggoltt. (f)E LogdiaAE Agsle] #2d of
AYAE 2331 (fHe 604tel f4x gnEE A
YA Fof oA GYE RAZHBILY w2 M S
g Uehdth). 71871 d4A1Q) Sobel# Preweet
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