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A HYBRID CHAOSOPTIMAZATION ALGORITHM FOR GLOBAL
OPTIMIZATION OF NONLINEAR FUNCTIONS

YANG Di-xiong, LI Gang
(Department of Engineering Mechanics, Dalian University of Technology,

State Key Laboratory of Structural Analysis of Industrial Equipment, Dalian 116023, China)

Abstract: The chaos optimization technique proposed in recent years searches the global optimum, using the
properties of ergodicity and randomness of the chaos sequence. The chaos optimization algorithms in the literature
are dl based on Logistic map. However, it is noticed that the probability density function of chaotic sequence of
Logistic map is Chebyshev-type function, which may affect the globa searching capacity and computational
efficiency of chaos optimization algorithm severely. In this paper, considering the property of probability density
function of chaotic sequence, an improved hybrid chaos-BFGS optimization algorithm is established by eliminating
the bad design points during the chaos searching process. Numerical results of the improved chaos-BFGS agorithm
for the nonlinear test functions show that the probability of getting the global optimum increases by 10-30 % for the
same number of chaos search, and the number of chaos search reduces 8-10 times with the probability of 1.0 for
obtaining the global optimum, compared to the results in the reference. In addition, the fine search strategy is
introduced into the hybrid algorithm so that it can optimize the nonlinear functions with large boundary constraints.
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2 M f,
Table2 Comparison of numerical results for function f,
1 (7] with different value of M
[7]
4 (7
f06y) = (4- 21 47 ) +xy+(4+ay?)y? g
-10<x,y<10 M
sn2 x2+y?-05 1500 40 40% 68 68%
f2(xy) =05- (1+0.001(x2 + y?2))? 9 5000 73 73% 99 99%
-4<xy<4 6000 — — 100 100%
f, Camel 10000 88 88% — —
P,=(-0.0898,0.7126) 50000 100 100% — —
P,=(0.0898,-0.7126) -1.031628 1 f,  Camel
f, Schaffer 100
(0,0) 1.0 500 100
[7]
0.990283 1000 100
[7] —BFGS 83
100 [7]
100 5000 10
f,, f, 2 f,  Schaffer
1 2 (7 1500 100
2~4 68
100 (7] 40
5000
r=0.10, M 26% 100
fi, s 12
6000
2-4 BFGS [7] 50000 8.3
[7]
M* (iter) 10-30
1
M 8-10
1 M f,
Tablel Comparison of numerical results for function f; 1 M
with different value of M [6]
M Py P
1000 44 39 83% BFGS
" 3000 53 45 98%
5000 53 47 100% 32

500 47 53 100%
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2 Table4 Comparison of numerical results for function f,
2 with and without fine search strategy
(% - t/iter,x © +t/iter) (10)
t1 (0,0.5) iter x©
M x'©
M
5000 1 1% 62 62%
20000 — — 9 96%
40000 — — 100 100%
3 f1 50000 14 14% - _
Table3 Comparison of numerical results for function f; 4
with and without fine search strategy
Logigtic
: —BFGS
500 66 66% 99 99%
1000 82 82% 100 100%
2 f, 1, .
(-100,100) r=0.10
t=0.025 M f,
f, 3 4
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