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Approximation Based Combined Optimization Methodology

Wei Yue-xing, Chen Xiao-qian, Yan li
(College of Aerospace and Material Engineering National Univ. of Defense Technology, Changsha 410073, China)

Abstract: Aimed at solving the problem of optimization convergence and the global optimization, this research proposes a
Combined Optimization Methodology, which combines the global and local optimization methods. The former one can obtain
global optimum solution but converge slowly, while the latter one can converge fast and obtain a local optimum solution and can
be sensitive to initial value. Firstly, the approximation function of the original problem was built. Then the approximate optimum
solution was obtained by the global optimization method. The approximate optimum was taken as the initial value, and the real
optimum solution is obtained by the local method optimizing the original problem directly. In order to achieve better
approximation, the RBF was improved and Shape Parameter Optimization Radius Basis Function was developed by using the
surrogate model. Both of the methods were used in the near space aircraft wing optimization. Results show that the modified
interpolation method is more accurate than the Kriging model, and the Combined Optimization can obtain the optimum and
improve the convergence speed.
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Fig. 1 Flow chat of combined optimization
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Tab.1 Structure parameters of the wing

TE(FS) WHE(m) RS L (m)
R (x)) [2,6] SRR (x,)  [0.002,0.006]

FA(x,)  [0.5,1.5] ZEHARJEEE (x5) [0.002,0.01]
FAR (xy) [1,2]  JmssAJE R (x)  [0.002,0.01]
FEHLAE i(y) [0.02,0.1] i=1,23
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Tab.2 Comparisions of the approximation results

Object  Method ~ RMSE R N
Mass SORBF  15.45  0.9981 58
Kriging ~ 42.34  0.9854 58
Angle SORBF  0.0295 0.7333 450
Kriging  0.0387  0.5404 450

Stress SORBF  7.3121e6 0.9640 288

Kriging 7.7104e6 0. 9600 288
0. 6640 288
0. 4053 288

Displacement SORBF 0. 0080

Kriging  0.0106
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Fig.3 Comparisons in convergence of the optimization methods

o £ 5w A4 5 1 (Multi-Island  Genetic



5

BT, 45 LT A0 0106 5 A A7 2 "

Algorithm ,MIGA ) 5 = A LA Y b 47 DAk, 1k
2% A (E, 5] i % A SLP(Sequential Linear
Programming) J5 AR EROLAL , X Bl A R 45
SE IR T 1) S5 AL, WSSt B B, %of 0 L AR
IJa T 2 By st A SR aE M SLP Jy ik &
Ak Tk (C-Opt) fPLAbiZmlt, A ALY H AR
{ELC) R P e i BE SR A (N, ), DT Aff o
FE R RE I AR ROR DAk i stk L

B3,

FITEACBCR N3 PR JMIGA 2254 4925
YR gt 1T — M ARX B (8, TR A LAk 5 v
Zoad 231 YRk AL 15 3] T — B )
{E o T SLP FEAGF A RIMELZ&1F T A5 (E A 22 S HR
AT EIB TR B R RS BT, 13 3] T AL
AR

®3 MUMRER

Tab.3 Comparison of the effective of the optimization

Method X %, Xy A Xs

X6 Y1 Y2 Y3 f N,

MIGA 2.06 1. 005 0.51
SLP 3.2 1.13 0. 80

C-Opt 2.0 1. 003 0.51
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