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Fig.1 The algorithm flow of hybrid response surface constrained optimization
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Tab. 2 Comparison of global optimization algorithms on seven test functions
HIRENEIR Bk wAE {E P NE agic bR 2
U ATTESR Y WAA=R7S 0. 40 0. 40 0. 40 0. 40 0. 00
MR I IVATTES R X Wi R7S 0. 40 0. 40 0. 40 0. 40 0. 00
Branin
OPUS 0. 40 0. 40 0.57 0.41 0.03
SAMSO 0. 40 0. 40 0. 40 0. 40 0. 00
AT ESIE XY A =7 3. 00 3.00 5.27 3.08 0.41
N AT R =R 3. 00 3.00 5.75 3.25 0.61
Goldstein_Price
OPUS 3. 00 3.08 18. 90 1. 60 3.97
SAMSO 3. 00 3. 06 5.18 3.24 0.45
ARSI Y W A=R7S —3.86 —3.86 —3.86 —3.86 0. 00
NERS T ATTESE Ny R =R —3.86 —3.86 —3.85 —3.86 0. 00
Hartman3
OPUS —3.86 —3.84 —3.76 —3.83 0.03
SAMSO —3. 86 —3.86 —3.76 —3.85 0.02
AT SR A =R —3.32 —3.32 —3.08 —3.26 0. 09
A I PVATTREAY R WA= RS —3.32 —3.32 —3.05 —3.28 0.09
Hartman6
OPUS —3.32 —3.24 —3.02 —3.22 0. 09
SAMSO —3.32 —3.31 —3.06 —3.26 0. 08
i) JO T 240 SR PG b B 1 —10. 54 —10. 42 —2.81 —8.17 3.10
MRS ISR R R = RS —10. 54 —10. 45 —2.81 —8.88 2.49
Shekel10
OPUS —10.50 —7.87 —2.81 —7.25 2.63
SAMSO —10. 42 —8.08 —2.34 —7.42 2.56
A SR A =7 —10. 14 —6.77 —2.68 —7.18 2.55
N IVATTES B Ky WA 87N —10.15 —8.06 —2.68 —7.41 2. 40
Shekel5
OPUS —9.87 —2.66 —2.30 —4. 49 2. 88
SAMSO —9.95 —4.65 —2.43 —5.27 2. 77
U ATTESIE XY A =R7S —10. 40 —10.37 —3.09 —8.96 2.48
MRS DI ATTESR: S R =R —10. 40 —9.86 —3.72 —8.37 2.70
Shekel7
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SAMSO —10. 23 —7.71 —2.67 —6.63 2. 59
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A Hybrid Radial Basis Function Response Surface Method Based on Constrained Optimization

YIN Yue, BAI Fusheng
(School of Mathematical Sciences, Chongqing Normal University, Chongqing 401331, China)

Abstract: [ Purposes ] To better solve the expensive black box function optimization problem. [ Methods|Based on the constrained
optimization by using response surfaces method, a hybrid model obtained by combining the thin plate spline radial basis function
model and the cubic radial basis function model is used as a new response surface model to approximate the black-box function, and
during the optimizing process the weight factors of the hybrid model are adaptively selected. [ Findings ] The hybrid radial basis
function response surface algorithm is constructed. [ Conclusions ] Numerical results of the algorithm on 34 common test problems
show that the proposed algorithm is better than the original constrained optimization by using response surfaces algorithm, the
OPUS algorithm and the SAMSO algorithm.
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