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Gene-orientation operator for genetic algorithm
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Abstract: A gene-orientation operator is proposed to solve the problem of weak ability and low precision in local searching
in genetic algorithm. The operator makes a comparison among the several best (N) chromosomes from the high position to the
low position after several generations (L) . If all the genes on the current position happen to be the same, this gene is locked and
not allowed to take part in the genetic operations such as crossover and mutation. In the process of algorithm, every pene of the
chromosome will be determined gradually from the high position to the low position. Some algorithms with strong ability in local
searching such as the Simulating Anneal and the Niche technology in the process of gene orientation are also used to improve the
global optimizing ability of the operator. Finally, several test functions which are easy to fall into the local optimization are im-
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plemented to show that almost all the extremes reach their theoretical values.
Key words: genetic algorithm; niche technology; function optimization; gene orientation
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2 EFEEOMEF A% i (Design about the

gene-orientation operator)
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3 WA L (Test example)

RIERZEER SR, M 17— T JL B
HATIIR.

i w1l

fi = 100023 — 27)% + (1 - x)?,

-2.0M8 < x,, x5 < 2.048,
EREA-ITERMEE KNS f(1,1) = 0. B
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AR LR B HE N

£(1.000000,1.000001) = 0.000000.
He P, = 0.9,P, = 0.05, WIEKE 60, FhEE Al
100, FEAL A EK 400.
Fik m g 2

fr=(4-218 + Db 4w + (- 4+ 4D,

-3 =sx<x, —2< x;< 2.

HeRBEE 2 R REKEM 2 N2 RB/IMA: £(3,
2) = f(-3, -2) = 162.9; (- 0.089842,0.712656) =
£(0.089842, — 0.712656) = — 1.031628; 73 SMZ R EA
BREZHEFFRMER, MRBEN 2R REN AR
SIRE 5 IR A SRR AR 5.

XBRER RKERKENABEBINESY
f(~3.000000, - 2.000000) = f(3.000000,2.000000) =

162.900000; K B /NE Bt A F %5 B K E N
f(-0.0898,0.7126) = f(0.0898, - 0.7126) =
~ 1.031628.

ik i 35 30
fi =

i icos{ (i + Dy + il > icos[(i + Dy + i],

- 10 < x;,2, < 10,
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F(-0.800321, - 0.800321) =
f(=7.083506,5.482864) =
f(-0.800321,5.482864) =
f(-0.800321, - 7.083506)
f(-7.083506, — 7.083506)
f(-7.083506, — 0.800321) =
f(5.482864,5.482864) =
f(5.482864, — 0.800321)
£(5.482864, — 7.083506) = 210.482294.
KE/MER, B/ NARBALE S HEIN
)
£ (= 17.083506, — 1.425128)
f(-0.800321, — 7.708314)
f(=17.708314, - 7.083506)
f(4.858057, - 0.800321) =
f(-17.083506, — 7.708314)
f(-17.708314, — 0.800321)
f(-17.708314,5.482864) =
f (- 0.800321,4.858057) =
f(5.482864, — 1.425128) =
£(4.858057, — 7.083506) =
f(-17.083506,4.858057) =
f(5.482864,4.858057) =
f(5.482864, — 7.708314) =
f(-1.425128, — 7.083506)
f(-1.425128,5.482864) =
f(=1.425128, — 0.800321) =
f(4.858057,5.482864) =
f(=0.800321, — 1.425128) = — 186.730909.
Hd P, =0.9,P, = 0.05, 5K B 100, FEEHIAE
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100, 3t 4LA L4 1000.
MK FEL 4 SCHK[STHIE R — K RKIEHEE R
B
N (. a N2 X2 2
maxf(x’}>_(b+(x2+y2)) + +y)v

x,y € [-5.12,5.12],
H™: a =3.0;b = 0.05;maxf(0,0) = 3600; 4 =)
TR S (- 5.12,5.12),(-5.12, —5.12),
(5.12, - 5.12)F1(5.12,5.12); R E{A N 2748.78.
XR—E R B T, TRl TR
PEANMRE, 15 GA BRKBE AR E N, BE
ESR a, b W ZKRECETE A R~ ERE W
GA X ¥ In] B, A& 5 3% 15 8] £(0.000000000000,
0.000000000000) = 3600. 000000000. K P, = 0.9,
P, = 0.05, HIBKE 100, M EEHLEL 100, AL
3400,
X FE 5 Bobachevsky PREK "
%% + 2x% - 0.3cos(3nx;) - 0.4cos(4nx,) + 0.7,
x1 + 2x3 - 0.3cos(3mx, )cos(4wxy) + 0.3,
%7 + 2x5 - 0.3cos(3nx, + 4nxy) + 0.3,
-50 < %, x; < 50.
3BRETE (%1, %2) = (0,0) & — 1 2RfEvIME 0.
AR RESAE. b P = 0.9,P, =
0.05, ZRAS K 100, R EEALHE 100, #F 1AL %L 1000,
AR EIAR S T A (RIS E)
£(0.00000000045, - 0.00000000045) = 0. 000000000000,
£(0.0000000848,0. 00000000274) = 0. 0000000000000,
£(0.00000000045, — 0.00000000045) = 0. 000000000000.
4 5 (Conclusions)
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