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Application of improved augmented radial basis functions in
optimization design of long-range guided rocket

CAI Weiwei, TIAN Jingwen, ZHAO Yi, LI Guosheng ™ , WU Zeping, YANG Leping
(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: To improve the design performance of long-range guided rockets, a multidisciplinary parametric model of long-range guided rockets
was first established to achieve high-precision performance simulation of guided rockets. A sequence approximation optimization method based on an
improved augmented radial basis function was proposed, which enhanced the generalization ability of the augmented radial basis function model
through anisotropic techniques. Recursive evolution experimental design and fast cross-validation were used to improve the efficiency of
approximation modeling, and an imprecise search strategy was applied for sequence sampling. The effectiveness of the proposed optimization method

was verified through numerical examples. A sequence approximate optimization design of the long-range guided rocket was carried out, and the

maximum range increase by 16.7% compared to before optimization while satisfying design constraints.
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Fig.2 Dissemination process of multidisciplinary simulation data
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Tab.1 Overall parameter settings for LGR

A SR YR Bt AE i LIV GIE S
SeHE K/ mm 3 400. 00
IR/ mm 550. 00
JLRIPE B R EH/ mm 340. 00
3 R/ mm 910.00
[ ] B 4 i/ mm 5 950. 00
4%/ mm 120. 00
Rk Lt 15.00
EIVIE 23 AL/ mm 740. 00
iREFMIAA/(°) 10. 00
21335/ mm 10. 00
SMIIIE E A%/ mm 720.00
KT A/ (°) 50. 00
WAFFEERTE] 1/5 20. 00
Y 1/(°) 5.00
BURFESET ] 2/ 40.00
e 2/(°) -10.00
YA FFLLNTA] 3/ 20.00
B B8 B 3/(°) 18.00
TR ] 4/ 400. 00
B 4/(°) 20.00
WAL A] 5/5 70. 00
W 5/(°) 8.50
YRSt ) 6/ 5.00
W 6/(°) 20.00
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Tab.3 Comparison of test function optimization results
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g Jrik
itk
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HN6
AR
N 406.2(7) 216.3(3)  69.8 74.1
- (7) (3)
itk
e -44.83  -44.86 -45.41 -45.57
PaF
AR
¥ 500.0(10) 500.0(10) 376.3  310.0
WL (10) (10)
itk
26.13 26.23 25.96  25.92
ZhEHR
F16
AR
©¥500.0(10) 474.9(9) 106.1  125.7
Wk (10) (9)
Ptk 8.6x  6.4x
58.50 1.661
Zh 10" 1076
SSF
R
~500.0(10) 500.0(10) 243.0  220.5
WL (10) (10)
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Tab.4  Optimization design variables for LGR

AR AR TR TR BR
SLHERK B/ mm 1 000 3 500
R Z K/ mm 550 1 000

JUfIAME
JERAE E/ mm 100 600

R A/ mm 500 1200
[53 f B </ mm 4 000 6 000

142/ mm 90 120
I 1 6 20
EIPIE 24 I/ mm 500 750
2yFEEA/ () 10 35
ZHEFL B/ mm 10 50
SR A%/ mm 550 720
RSB/ (°) 45 85
BRI ] 1/s 2 20
W 1/(°) -5 5
AL ] 2/ 20 50
W 2/(°) -10 10
BRI ] 3/s 0 100
WIESH s 3/(°) -20 20
LRI ] 4/s 20 600
oy 4/(°) -10 20
WA ) 5/ 20 200
Bl 5/(°) -10 20
VARt ] 6/ 0 100
T 6/(°) -20 20
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30 MW/m’,
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Fig. 6 Objective function iteration process
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Tab.5 Optimization design results of LGR
LD E S N Ve S
3 400. 00 3 499.67

75 R A Bt
SKHERC BE/mm
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I} _—
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I 6/(°) 20.00 -2.86
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