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ABSTRACT

Ant Colony Optimization (ACO) is a method of heuristic search using in general
artificial intelligence (swarm intelligence) to simulate the behavior of the aggregate
food for ants to find new solutions to the combinatorial optimization
problems. Artificial ant's behavior depends on the trails of real ant with additional
capabilities to make it more effective such as a memory to save the past events. Every
ant build solutions to the problem, and uses the information grouped about the features
and performance of the private problem, to change the look to the ant problem.

In this work, an edge detection technique based on Ant Colony Optimization is
used by selecting pheromone matrix which represents the information about edges in
each pixel based on the guidelines set up by the ant on the image. Multiple values for
different sizes of neighbor pixels are applied and a heuristic information function to test
results is proposed. The results show high accuracy in edge detection of different
biomedical images with different neighbors, the proposed algorithm is implemented in
C Sharp 2008 language which provides high-efficiency software visible language and
speed. A comparative study is also given illustrating the superiority of the proposed
algorithm.

Keywords: Ant Colony Optimization, Artificial Intelligence.
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(11) J<aD b Al sass b el Bpenices el plasials 2l 8 Cudl) o)) il e
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Segment 16x16
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Segment 32x32
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Ll (e A0 O Jail Spaniena Al dua)lsa olal Ll L (4) Jgaad

L3S 8 ik gy ldla 3a3 b A kel

Mask & Segment MSE PSNR
3x3

16x16 1.22917 47.23465 |

32x32 8.92204 38.62615 |

5%5 |

8x8 22.88906 34.53452 |
16x16 0.449981 51.59885 |

32x32 7.67340 39.28092 |

7x7 |

8x8 24.47669 34.24327 |

16x16 8.09914 39.04641 |
32x32 4.65791 41.44888

ae oS Laxie oo PSNR dad Aely Uad Jane 81 o el¥) Ganlie 5 0t (4) Joaad) o
Juxe els Mgl e (47.23465) 5 (1.22917) et 3X3 miall (IS 13) clidy 16X16 58 yslaciall
OIS 135 . sl e (38.62615) 5 (8.92204) dais 32x32 cyslaidl) e & PSNR deg Jily as
5(22.88906) iais 8x8 slaiall culS Lovie o PSNR e Jily (s Jana i (i 5X5 iyl
iads 16X16 cipslaiall we 4 PSNR ded lefy W Jae iy sl e (34.53452)
PSNR s lefy Uas Jaea S8 o8 7X7 mipall ) dansilly - sl e (51.59885) 5 (0.449981)
il Lad Jaee ely . sl e (41.44888) 5 (4.65791) dasis 32X32 yslaiall ilS Levie
Ay . sl e (34.24327) 5 (24.47669) ik 8X8 cglaidl culS Love 4 PSNR das
Claaslly 3X3 iyl IS Ladie eas HLEY) ) eliagaall Lausi dad Aefs Uad aupe Janae Jil ) i
Jals et ppe Jane el s sl e (52%) 5 (0%) Wylaze s dasks 16X16 8yslaiall dyyseall
Aap i ek BX8 Byglaiall Lygeall Clanglly X5 pipal) OIS Lavie Juas HLEY) ) slinguall dousi a8
LAl e (34%) 5 (24%) \a)lsae

alalinu) |7

Batiaall Bsuall lila o CRES daa) s Alaulsy jgeall B dgagal) ayll Clila st 2la &
e Llaes Waylad) 23 a8y ¢ jgeall plsl aaad Aadle CDleles af pid) My Jail Spexices Dl )
il Byantias dalial Ao alaic Yl clalall sl i) dag fsall

CBlabeall a ae Bgual) (b Clilal) taat 8 Aaphll a2 (e Cangl (3a3 dapal) S g
ad wad ) daladl s et Bl jeaall (B Cllall paad e daeyldll ciSe (Al daulial
Fauslia Gpeas Al sae gl )58 25 LS L kil dapds o cBypeall dapd G O ledl)
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