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Improvement of niching genetic algorithms using crowding
TAN Zhu-mej, YU Xiao-feng, GUO Guan-qi

(Department of Mechanical and Electrical Engineering, Hunan Institute of Science and Technology, Yueyang Hunan 414000, China)

Abstract: A class of niching genetic algorithms using clustering crowding is proposed. By analyzing topology of fitness
landscape and extending the space for searching similar individual, clustering crowding can determine the locality of search space
more accurately, thus decreasing the replacement errors of crowding and suppressing genetic drift of the population. The integra-
tion of deterministic and probabilistic crowding increases the capacity of both parallel local hill-climbing and maintaining multiple
subpopulations . The experimental results optimizing various multimodal functions show that, the performances such as the number
of effective peaks, average peak ratio and global optimum ratio of genetic algorithms using clustering crowding are uniformly su-
perior to that of the genetic algorithms using fitness sharing, simple deterministic crowding and probabilistic crowding.
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Fig. 1 Sampling map of hill-valley function
3 BEH/NERE S EE (Niching genetic
algorithms using clustering crowding)
CC LB F -
ALGORITHM CC
Generate randomly a population P of size g
While ( not fulfill stopping criterion)
A=11,2,>-,u}; B=0; P =0
For(k = 1;k < pu/2; k = k+1)
i = a random integer in set A~-B;B = B U {it;
j =a random integer in set A - B;B = B U {j};
(C;,C;) =mutation ° recombination ( P;, P);
P =prU (Ci»cj);
For(i = 13i < p5i = i + 1)
Find out the nearest P; | j € [1, ] to P:;
Analyze if P; and P, belong to an identical
peak by hill-valley function;
If ( P: and P, belong to an identical class
and f(P,) > f(P))
P} replace P;;
Elseif (k < f(P}) / (f(P}) + f(P;)))
P} replace P;;
End of the algorithm.
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4 MEBEAEN] (Performance criteria)
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3) 4 )5 B fi.##% kb (global optimum ratio, GOR) .
R P& N EB KB YR BEMERABR 2R
Bt B ERBENMNENESEL2RRIN
FEHOIE RAE 2 L AR 0 & R B R ARt R AR AR X
BP0 AR B AT A 00 R B A T B, SR ASE B ML
WAL 1.

5 {4k 35§ (Optimization experiments)
5.1 T 5% ¥ ( Test functions)
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po 2k 1 1 PR Fks RE &R AR
r 2’ Table I Uncommon parameters of test algorithms
for,d, k) = 2h(d7— r) r d<r - ﬁ:f¥ ,ﬁﬁ% ,//J\ﬁ_:?g PEA
r? 2 My KEI1 FRo(SH) W®HE
0 HoAth fi 30 30 0.1 10000
4 5 £ 100 2x30 0.1 40000
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0.247,0.451,0.681 1 0.934, 48 57 (19 4% A {8 5 5 A
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f>% FRA Bell BEL, KA r Fm 85 IR R 14
TEHE MR, h RREE ., d TR SR B mE
O RIBEES A T U R S () R R AR RCE PO
PLE . KANFEE, %R ET R AR L & 4=
FETEASCHI AL S 36 A, 30 A (8] 4 145 TS TAT Fif 471 3l
S TEXEHR x € [0,1) (4=, 4 5
AT TR~ A2 TR 1A v 2 20 S R X 180 (0. 02, 0. 1]
AM0.1,1] ERIBEHLEC. B AR | BB B A R
OB ARE 5(0.76,0.61) . 7% 5 Bell eRi L&
Ja KM 1.

BB BN N 30 fIR TR AT
ZFREI S ER S M RESR 6 il T
ZH.FERE u(x) WBARN 6 L —#H F4
IV, u(x) P EIEES 2 = OFllx = 6ElLE AR
KELESx=1f2 = SHE2EE/MEOES «
=2 x = 4BGELR 0.4 B EIE TES « = 3H
JRiER B K{H 0.640576. f3 $EHUEHL T UK IR M HY
L 0 4 oR B, 1% R B3 5153632 4~ 5 ER AR
(8 Hegg 32 M heRaEKEE, £R&RAHK
REUES T 5, He R EBHRELS AR EE M T 3.203
F) 4.641 Z[4].

5.2 WX B & (Test algorithms)
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5.3 MK 45 R (Test results)
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Table 2 Average values of performance criteria
for 100 independent runs

R VEREFESS  SH DC PC cC
NEC 2.79  4.65 2.8 5.00

fi APR 0.706 0.941 0.579 1.000
GOR 0.994 0.993 0.992 1.000
NEC 10.47 14,22 4.41 27.37

f APR 0.455 0.656 0.201 0.945
GOR 0.961 0.987 0.951 0.981
NEC 2.38 14.95 0.66 27.89

fa APR 0.074 0.467 0.021 0.872
GOR 1.000 1.000 0.963 1.000
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6 45RiE (Conclusions)
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