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Cultural algorithm for solving constrained optimization problems

HUANG He, WANG Bo, FAN Xiao-li
( School of Management , University of Shanghai for Science & Technology, Shanghai 200093, China)

Abstract: In solving constrained optimization problems, based on cultural algorithm and chaos search optimization , this paper

proposed a chaos cultural algorithm (CCA)to effectively handle the constraints, avoided premature convergence of cultural al-
gorithm and overcame chaos search optimization” s sensitivity to initial values and poor efficiency. The algorithm model consis-

ted of a chaos-based population space and a stored knowledge belief space, using topographical knowledge to represent con-

straint condition, normative knowledge to guide chaos search and situational knowledge to guide chaos perturbation. Test results

show that this algorithm has good searching performance, especially in solving complex constraints optimization problem.
Key words: evolutionary computation; cultural algorithm; chaos cultural algorithm( CCA) ; chaos search; knowledge guide
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L =1, . (8)
L; otherwise
41 xp ;o il xp j=ujor F(ap) <Uj
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u; otherwise
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Cnt2, , MHBIEHIR S § M5S0 Class, IOEEHT AT .
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Class; = (11)
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) WA AL & 2 [ P i TR SRR HE RN T
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min f; (X) :5_§lx, -5 gle - _ixi
s.toigy =2 :25{2 +xll; +x,1t10s0
gr =2x; +2x3 +x9 +xp, —10=<0

g3 =2x, +2x3 + %y +x, —10<0

g4 = —8x; +xp<0

gs = —8xy +x;; <0

g6 = —8x3 +xp <0 (14)
g7 = —2x, —x5 +x,0<0

gs = —2x¢ —x7 +x; <O

g9 = —2xg —xg +x, <O

Osx;<I1(i=1,--,9)
0=<x;<100(:=10,11,12)
O=sx;=<1

Sty cost (x;) 21172 cos (x;)

min f, (X) = -
’ szzlix?
s.t.:g, =0.75 —ﬂ]xi$0 (15)
2 :iglxi—7.5n$0
n=20,0<x,<10(i=1,-,n)
min f, (X) = _sin3(21'rxl )sin® (27, )

a0 (xp +3y)
s.toig =4 —x, +1<0 (16)
g =1 - +(x, -4)*<0
0=x,=<10,0=x,<10
min f3( X) =5.357854723 +0. 8356891 x x5 + 37. 293230 - 40792. 141
s. L :g =85.334407 +0. 0056858x9x5 +0. 0006262x 24 — 0. 002200533355 - 92 <0
g9 = —85.334407 - 0. 0056858x5x5 — 0. 0006262x x4 + 0. 00220053 x3x5<0
23 =80.51249 +0.0071317xpx5 + 0. 0029955x 2 +0.00218|3x% -110=<0
g4 = ~80.51249 —0.0071317x5x5 - 0. 00299551 x5 — 0. 002181323 + 90 <0
£5=9.300961 +0.0047026x 35 +0. 00125473 +0. 00190851314 — 25 <0
26= —9.300961 - 0. 0047026x x5 — 0. 0012547x 15 — 0. 001908534 +20<0
T8y < 102,33 <2y <45,27<x,<45(i=3.4,5)
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BEXTHTIOA (R 8, SR A SCHE H TR 0l SO AR B ik i A 7oK
fi#t, 5 i Slawomir %)\m] PEHAY KM Bk FH Coello %}\[12]
P2 A SRS (CAED) AT LA (KM B — i LA 2
FNHTHT AL B LY AR AL ) Y i A B0 ) o B B R RSy
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VU HUR BRI T S8 4 2 A E0K 10, I A UR ) 2°
R EHREEHE . e ) U ST 84T 10 IR, BRI KRR
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— N s S
R 1 o, o SRR A
F1 o CAA HHABFE T L
PR A S /2 /3 J4
I -15.0 -0.803 619 -30 665.539 -0.095 825
CAA -15.0 -0.801 908 6 -30 665.539 —-0.095 825
best CAEP -15.0 -0.773 51 -30665.5 -0.095 825
KM -14.786 4 -0.799 53 -30 664.5 -0.095 825
CAA -15.0 -0.663 748 9  -30 665.539 -0.095 825
mean CAEP  -14.499 9 0.669 95 -30662.5 —-0.095 825
KM —-14.7082 0.796 71 -30655.3 -0.089 157
CAA -15.0 -0.525 5893 -30665.539 -0.095 825
worsl CAEP  -12.000 0 0.517 62 -30636.2 —-0.095 825
KM -14.615 4 0.791 19 —30645.9 —0.029 144

F 1 R AR SCIER B R SCARSA TR (CAA) AH B HAA
PARPI LS FEARLR £ s A1 Sy, CAA AHXH I b 1 5
W AU AR RS A, i FLEAT SRR R e, 7SR AR ROR
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R 8 5 14 e /ML, B R R SR A Ay B S 24 B AR L
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M ABAE T AT R AR 18 Arora HYT7 M1 2 T 290 45 1F
g1, Belegundu BT HSRABKS ARG . Coello t34 R H it SCAL 5
VEHEATSRAR L BUA SO R SCAR B P TR R 1
SR, IR EE RS LA = TR (R 2)

2 PSR BRI/ ME IR B L e

. FAE
O
CAA CAEP[12] Arora[ 7] Belegundu 8]
x(d) 0.051 753 0.050 000 0.053 396 0.050 000
x,(D) 0.358 249 0.317 395 0.399 180 0.315 900
x3(N) 11.201 371 14.031 795 9. 185 400 14.250 000
g4 ~0.000 116 0.000 000 0.000 019 ~0.000 014
2 ~0.000 020  —0.000 075 ~0.000 018 ~0.003 782
23 ~4.056 105 ~3.967 960  -4.123 832  —3.938 302
24 ~0.726 665 -0.755 070  —0.698 283 ~0.756 067
I 0.0126670 0.0127210  0.0127303  0.012 833 4
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