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Performance Improvement of Simple Bacteria
Cooperative Optimization through Rank-based
Perturbation

Sung Hoon Jung*
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Abstract

The simple bacteria cooperative optimization (sBCO) algorithm that we developed as one of
optimization —algorithms has shown relatively good performances, but their performances were
limited by step-by-step movement of individuals at a time. In order to solve this problem, we
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proposed a new method that assigned a speed to each individual according to its rank and it was
confirmed that it improved the performances of sBCO in some degree. In addition to the assigning

of speed to the individuals, we employed a new mutation operation that most existing evolutionary

algorithms used in order to enhance the performances of sBCO in this paper. A specific percent of
bad individuals are mutated within an area that is proportion to the rank of the individual in the
mutation operation. That is, Gaussian noise of large standard deviation is added as the fitness of

individuals is low. From this,

the probability that the individuals with lower ranks can be located

far from its parent will be increased. This causes that the probability of falling into local optimum

areas is decreased and the probability of fast escaping the local optimum areas is increased. From

experimental results with four function optimization problems, we showed that the performances of
sBCO with mutation operation and individual speed were increased. If the optimization function is
quite complex, however, the performances are not always better. We should devise a new method

for solving this problem as a further work.

Optimization, Bacteria
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fi= 3000—3(z® +42), where —20 < z,y < 20

i=1

sin (Va2 4+ )sin(Va? +42) — 0.5
(1.0+0.001 (2% +4))(1.040.001 (2 + %))

f,=05—

, where—10 < z,y < 10

(7(1*3)27 yfr8)3) (- =10\ y—6.s _x+10y, y—6 2) (- x+22 37(y+‘25)2)
fo=e B 5408 ! Y4034 7 Y4019 ! b+
(- z+1ly y—16» (- z+13 0 y+6)g 7(J:*11 27<y+1() 2
9 6 3 3 X 7 8 _ .
0.13e +0.10e +0.07e , where—20 < z,y <20
x+ B; y+ D
(=( :
ZA(’ ¢ = , where—20 < z,y < 20and4,, B, C,andD, aregiven as Table1

Funstion (Simple) Function (Peaks)
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Table 2. Comparing experimental results of existing methods

£ dad SGA s$BOO $BOO_RR $BOO.VS SOOI SH00.FE
n n=20.9) n=0.9)
100 102768 6976 1764 172.1 669 60
fi 20 %621 3880 1581 1018 665 43
20 49560 4402 1462 854 573 w44
100 087760 917.4 2380 2634 1257 1507
fa 200 3824908 8414 1839 1434 &5 743
20 973770 6621 1586 1510 764 1182
100 146420 817.4 202 245 147.1 1640
I3 20 138874 8539 1974 1536 80 2134
30 15627.2 6200 1745 1515 1159 789
100 406765 11%.38 5005 5618 23 5737
fa 20 257820 6397 360 393 4565 7754
30 89925 6813 3784 5569 4080 360
3 noi e 4 Znt
Table 3. Experimental results of various 1)
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i 200 1403 878 %9 696 655 43
20 1448 768 8.1 026 573 w44
100 2508 1504 1738 1319 1257 1507
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100 2151 1964 1692 1504 147.1 1640
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100 7465 %99 11125 7197 8023 5737
fa 200 339 7635 599 7012 465 7754
20 3299 526 466 300 4080 360
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