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Research on Cultural Algorithm for

Solving Nonlinear Constrained
Optimization

HUANG Hai-Yan'! GU Xin-Sheng! LIU Man-Dan?

Abstract The key idea behind cultural algorithm (CA) is
to explicitly acquire problem-solving knowledge (beliefs) from
the evolving population and in return apply that knowledge to
guide the search. In this paper, we propose a CA based on mul-
tilayer belief spaces that selects the best belief space from the
multilayer belief spaces so as to apply the extracted knowledge
to improve the performance of evolutionary algorithm used for
constrained optimization. Examples show that the algorithm
produces highly competitive results at a relatively low compu-
tational cost.
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SCASE I HE QL2 e FP B 2S [A] (Population space) FIfi
1] (Belief space) B4, P8 1 B, B2 At
TALG IR B J5 R A5 & SO kAL, AT TSR
LRI BN A AL . P35 AR AR SR BB R o,
B3 accept() I THESEMFE MERIA K FE; influence() F
PRV R AR S B R update() FI T BT
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BREL select () AR RN MBI 2B AN A h ik % — 8 7 MAAE
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Begin
tg= 0;
Initialize Population POP(¢);
Initialize Belief Space BLF(¢);

Repeat
Evaluate Population POP(¢);
Update(BLF(t), Accept(POP(t))):
Variation(POP(t)), Influence(BLF(t)));
t=t+1;
Select(POP(t)from POP(¢-1));

Until termination condition achieved

End
Update()
pgenl il
(Belief splace)
Accept() Generate() Influence()
Select() Objective()

HERAE ]

(Population splace)
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Fig.1 The framework of culture algorithm
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Fig.2 The expression of constraint knowledge in a region
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Fig.3 The framework of culture algorithm based on
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Table 1 Comparison of results by KM and CAEP
Function Exact optimum Best (CAEP) Best (KM) Average (CAEP) Average (KM) Worst (CAEP) Worst (KM)
fi -0.095 825 -0.095 825 -0.095 3456 -0.095 3456 -0.089156 8 -0.0912401 -0.029 1438
f2 0.75 0.75 0.75 0.763 846 6 0.75 0.8210331 0.75
f3 -30665.539 -30665.1 -30664.5 -30657.1 -30655.3 -30607.8 -30645.9
#* 2 aBB, CACS #1 CAEP {45 R iR
Table 2 Comparison of results by aBB, CACS and CAEP
Method T To T3 T4 Ts5 Te T7 g1 g3 ge pb pa
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