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S = X (s)

= X+ T, (6)

f =Y <2> (1)

filx) = 2; [100 (2, =2, 7)% + Gy, = 1D 7] (8)
fs(x)=2 (Lx, +0.5])72 (9)

fi(x) = Zm‘* + random [0),1) (10)

fo(x) = 2 - xsin(/Tx, ) (11)

i=1

fi(x) =) [x? = 10cos(2mx,) + 101 (12)
i=1

fo(x) = = 20exp( - 0.2 L2> _

exp(%z cos2mx;) +20 +e (13)
i=1

n

1 2 - X
S(®) = 4g00 2% = [eosC) + 1 (1)

n-1

Su(x) =%{105in2<77y1) + 2 (y; = 1>2[1+
i=1

10sin®(my,, )1 + (y, - 1)% +

Y u(x,,10,100,4) (15)
i=1
1
y, =14+ —(x; +1)
4
k(x, —a)", % >a,
M(xiyavkam): 0, _asxiga’
k(-x,-a)", % <-a,
n-1
. 2
fia(2) = 0. Lisin®(3ara, ) + 2, (= 1)
i=1
. 2
[1+ sin’(3mx,, )] + (x, = 1) [1+ (16)
n
sin®(2mx, )1} + > pu(x,,5,100,4)
i=1
F 1 KR EEEA
" i FE i fME
3 R K 7E X
Eﬁé& E§§&7<j: (n=30) (fhm)
fi Sphere Model [ -100,100]" 0
) Schwefel” s Problem 2. 22 [-10,10]" 0
f3 Schwefel” s Problem 1.2 [ -100,100]" 0
fi Generalized Rosenbrock’s Function [-30,30]" 0
fs Step Function [ -100,100]" 0
fs Quartic Function i. e. Noise [-1.28,1.28]" 0
J7  Generalized Schwefel’ s Problem 2.26 [ - 500,500]" -12569.5
Js Generalized Rastrigin’s Function [ - 5.12,5.12]" 0
fo Ackley’ s Function [-32,32]" 0
Jfio Generalized Griewank Function [ - 600,600]" 0
Ju Generalized Penalized Functions [-50,50]" 0
Ji2 Generalized Penalized Functions [-50,50]" 0
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P2 X 12 A~ R £ 1% 30 4 ek &4 )
SGA .GSGA .CSGA F1 GCSGA AR fi# 50 IR By AbR
WX SR . R BEAEKFH0.05 1) Wilcoxon Fk
FRE B0 2 LS SR ge it i e, IR 25 SRR B
B B GCSGA TE T A 5 L T #F B AT SR ALK
FFAG BE AR/ ) FoR R et (hniE RN ) o
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%2 RFSEIALE AT
—_ SGA GSGA CSGA GCSGA
FH PR P tiiE Pl PR P bR
N 162.92549 208. 84232 0.08815 0. 13406 4.07077 4.45308 0. 04682 0. 04936
) 1. 16002 1.28994 0. 64019 0.61396 0.61970 0.44508 0.37131 0.35841
/3 116737.33104 201398.43343 9.03218 19.36642 482.16624 509.51407 7.63085 11.28067
Sa 5248. 62935 13880.22732 91. 84581 275.54557 145.90468 94. 64084 38.31525 33.70466
fs 139. 42000 199.67935 43. 66000 78.42260 3.40000 4.48998 1.26000 2.84119
fs 0. 17082 0.34834 0.02791 0. 02024 0. 10590 0. 16090 0.01795 0.01434
fr —12478. 00622 91.65929 —12517. 15331 89. 89190 -12535.37676 53.06182 —12564.56238 23.19129
f3 3.89380 3.91445 1. 10084 1.44481 4.39832 4.13293 0.77023 0. 95800
fo 2.89543 1.92542 1.29503 1.08524 1.03552 0.80358 0.70798 0. 66228
fio 2.20201 1.87872 0.46698 0. 63876 0.09975 0.03979 0.03469 0.02012
fu 41273.94651 144407.05772 0.01134 0.01461 0.00074 0.00032 0.000008 0.000019
fi2 20723.81112 45419.07202 2.77755 5.17095 0.01595 0.00952 0.00041 0.00215
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35 IR =2 If, Has (RIS AR 4 (a) B, AT LA O —
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Improving Genetic Algorithm based on A Hybrid Probabilistic Selector

ZHAO Xin-ning, YU Xin, WU Xi
(College of Computer Sciences, Chengdu University of Information Technology, Chengdu 610225, China)

Abstract ; Genetic Algorithms (GA) have been applied to numerical optimization problems successfully. However, they
are confronted with slow convergence and prematurity. Therefore, this paper proposes a hybrid probabilistic selector for
a real-encoded GA based on Gaussian and Cauchy distributions. During the selection operation, a Gaussian and a
Cauchy distribution are generated based on the selected groups of current population respectively. Then candidate indi-
viduals for genetic operations are generated by sampling the two distributions respectively. With the proposed selector,
the selection pressure is guaranteed while a certain diversity is maintained which is beneficial to avoidance of prematuri-
ty. Furthermore, in order to improve the overall performance of GAs on a wide range of problems, two sub-populations,
equipped with Gaussian and Cauchy based selectors respectively, are run parallel by adopting the strategy of Population-
Based Algorithm Portfolios (PAP). Experimental results on a set of numerical optimization problems show that the pro-
posed approach can significantly increase the performance of GAs with respect to the convergence rate and the solution
quality.

Key words ; computer application; artificial intelligence ; genetic Algorithm; multimodal function; gaussian distribution ;

cauchy distribution; population-Based Algorithm Portfolios



