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Consideration on Plural Image Areas Searching
by Using Immune Algorithm

IcHIRO IIMURA,t XIAODONG DUt and SHIGERU NAKAYAMATt

Immune algorithm (IA) has the ability that searches not only a global optimal solution
but also plural local optimal solutions. This study, which applies the TA to a plural image
areas search problem, shows that the IA satisfies both “average search time” of about 1/10
and equal/any more “search success rate” through comparison of the conventional GA with
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immune system under this experimental condition.
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Fig.1 An Objective image O (821 x 630 pixels) and a
search result.

gboooooboooboobooboobooboo
gbooooboooooooboobooobooboo
gooobooboobooboobooooooooboo
obobobo

O00o0olA0DO0OoOoooooooooooooo
goooboobobooobobooboobooboo
gboboogo

Step 100000CO

gboooboooobooooooobobooo 1000
0000 ®000000000000000 800
obooooboboo200boboobobooog
0000000000000O000O0 &0O000 8
goooo200boooobobobobobooo
gooboobobooobo1booobooooboobooo
0()oo0ooooooooooooon ooooo

O(z,y) = Craztr, (@C(x,y))‘ (1)

O000O¢(z,y) DOODDOO OOO0O (x,y) O
O000000ROGOBO 300000000Tc O
O00000000OChH. OO0O0OOOO0OOOOOOO
u.(2) 00 (2)000000000000000000

1 for z>a,
Ua(z) = { (2)

0 otherwise.

Step 20000000000
00000000000000000000000
00000 © 000000000000000000
0000 © 00000000 (t,t,)000 600
0 s000000000000000000400
00000000 (te,ty,6,s) 0100000000
0000000000000000 ¢ 000000
00000 ¢ 0t 00000000000 000
00000000000

Step 3000000000000
00000000 v0000 &, 0000000

IADDO0OO0OO0OooDOooooooo 1513

Mapping M

Ty T, Xs

Subi.mage o’

Template image T  Objective image O

Y @RED) ivocy
02 000O0O0Oooo
Fig.2 Affinity evaluation of antibody.
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Table 1 Parameter values used in the experiment.

Parameters Values used

Range of t, 0<t, <821
Range of t, 0<t, <630
Range of 6 0<6 <2
Range of s 0.8<s5<6.2

Number of
500 antibodies
all antibodies N,

Maximum number of
24 cells
memory cells N,,

Maximum number of
. 10,000 generations
generations gmaz

Crossover method, rate Two-point crossover, 100%

Mutation method, rate Single-bit mutation, 1%

Threshold Tg 0.70
Threshold Ty, Tg,, Tgo 0.90
Threshold Tg" 0.95
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Fig.3 Transition of average affinity in memory cells.
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