ISSN 1004-9037,CODEN SCYCE4 http://sjcj. nuaa. edu. cn
Journal of Data Acquisition and Processing Vol. 32,No. 6,Nov. 2017,pp. 1169—1178 E-mail: sjcj@nuaa. edu. cn
DOI:10. 16337/;. 1004-9037. 2017. 06. 012 Tel/Fax:+86-025-84892742
© 2017 by Journal of Data Acquisition and Processing

B T Bt XUIK 3 L 46 55 0% B9 76 i B 51 55 98 1D 31 77 0%

& % RARA BEYH BRI

CP AU 28 0 R R 2 B 15 R LA 2 Bg » 9 A0 211106)

W OE: B AARATAIRERTORFHE TR GO, KRR T — A TR RIEF %

Ak Ae IR AL 6 H 3R B S AT R ik . 1E ik B AT AR 4 6 RUBR 3 45 4L (Wind driven optimiza-

tion, WDO) ik V£ E MM AKKEFTE . RET—HE5GH o HF R RBHHAL L, HF

B M o 6y B G M o I P AR h B AR B, R R Bt i WDO Bk 4E A A B Bk kL E T4 B, R

Hﬁuﬂ WAL I B AR A B AR A R R B R A AR L AR A R H AR T UL B A AR 6 22
ML, FALRERR EHGEI EAK— O E LT LR TAREART AT LA 504 mF

oA Ao BB 6 WAk ik B L A AR BRE B 64 S AR R AR T A 2ed ALk ik

KB AL F R E FH I RIR St % LA

FESHES: TNII2 X ERFR D A

Improved Wind Driven Optimization Algorithm for Sidelobe Suppression in Thinned Array

Jin Xue, Xia Weijie, Pan Yanjun, Zhou Jianjiang
(College of Electronic and Information Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing, 211106, China)

Abstract; Considering that array thinning usually causes the increase of sidelobe level in beam pattern, an
optimization algorithm based on improved wind driven optimization (WDQO) algorithm and convex optimi-
zation is proposed to achieve sidelobe suppression in thinned arrays. To solve the problem of lacking a u-
niversal parameter selection scheme in original WDO algorithm, an improved WDO algorithm is given by
combining WDO algorithm with Gaussian distribution. Then, the peak sidelobe level (PSLL) is taken in-
to the semi-circular thinned array as objective function. To obtain a lower PSLL, the improved WDO al-
gorithm is adopted as global optimization algorithm to optimize the distribution of elements in thinned ar-
ray. At the same time, convex optimization is utilized as local optimization algorithm to effectively obtain
the optimal coefficients of valid elements, which guarantees the perfect match of the elements’ positions
and coefficients. Simulation results indicate that, under a given numbers of elements, the optimization
algorithm could achieve sidelobe suppression effectively. Moreover, it has better global search capability
and faster convergence speed. Therefore, the proposed optimization algorithm can be taken as an effec-
tive approach for thinned array design.

Key words: thinned array; sidelobe suppression; Gaussian distribution; wind driven optimization algo-

rithm; convex optimization
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Fig. 9 Array response of four algorithms with element

number M=120

Fig. 10 Convergence curves of four algorithms

with element number M=120
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