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Sparsely Optimizing Large Scale Transmitted Array

WANG Pengyi, XIA Shuangzhi
(The 54th Research Institute of China Electronics Technology Group Corporation( CETC) , Shijiazhuang 050081 , China)

Abstract; In order to improve the efficiency of optimizing the configuration of large scale transmitted array
and reduce its heat dissipation pressure ,a method for sparsely optimizing large scale transmitted array con-
figuration based on subarray and alternate iteration is proposed. Firstly,the fundamental principle of the
subarray configuration for sparsely optimizing large scale transmitted array is presented. And then,the opti-
mization model is constituted based on subarray. Finally,the positions of subarray elements are optimized
in the form of alternate iteration with the proposed optimization method and the final movement of each sub-
array results in the minimization of the maximal sidelobe of the beamforming pattern of the large scale trans-
mitted array in the optimization process. The computer simulation shows that the proposed optimization
method can fast converge toward good result.
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Fig. 1 Flow chart of sparsely optimizing large
scale transmitted array
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Fig. 2 Configuration of subarray
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Fig. 6 Curve of optimization by genetic algorithm

ME 3 FIE 4 ] LUE S X F 16 0004 B
. 48 -

TCLH R KRR % B3 5 5], 293 AR AL Bt W BE ik
SN A S5 L s FEAF PR A0 0] ) (e B A K, 18T K
FASE S B 9 AR s EL A 04 10 TRl N 80 MR , e K
WA N -13.5 dB, 2511, K AL A LA LA
PR IEAR I TG (A s 18] 249 R AR SO AR D 2% ek s AR e
T Y 1,13 4%, XTI 3 A& 6 T %0, R s g
B AT SO S HARLES R T
FNASRR AR I KA 2 S B 9 s AR B v, el
DAt 3 T4 R g B AR K RIASE 2 S5 B 51
A FE 7 ik Re i A et IS SR A I A 25 5

5 H#RiE

MG 555 W 5 B A AT B TR R SR
T, A5 BN MR GERE | 54403 Pl PN TC
ARG BN EARA S5 M . ASSCHE Y 2 T 1 M S i ik
AR R I A S BB A A [ T VR AR AR T [
AR E SO | Sl 57 B T A T MRS A R I AR, OF:
B E R RUAR S S M AEHEAS T RS LR L BT
ST PSR A5 6 ARt X 45 BE AR - B v o
AT, DrEAREY], S REMIL T T
A AN S T AR RS K S WA 50 A 7 2k REAB 4K
PRI SRR AR . A SCRIHIFIE S 4 e N KR
BERMEHII TR R HA —E S H H L

SE Lk

(1] AE#ER R, 80 45, B AL 07 2 PR AR P

RELBAT[T]. HildEA ,2013,53(7) :932-937.
REN Yanfei,ZHANG Yun,ZENG Hao,et al. Design of a
novel wideband digital multi—beam phased array antenna
[J]. Telecommunication Engineering,2013,53(7) :932-
937. (in Chinese)

[2] WS, RED, . RIBA KR FE ) 2546 P 5 1k

[J]. P92 TR R 24 (A SRR 2009, 36
(1):99-105.
LAI Ben, LIANG Changhong, AN Xiang. Fast algorithm
for large—scale finite array problems[J]. Journal of Xidi-
an University ( Natural Science ) ,2009,36 (1) :99-105.
(in Chinese)

[3] OGS BER. MIEFEEBREARIM]. . ¥ T
Ak Hi Rk, 2004.

ZHANG Guangyi,ZHAO Yujie. Technology of phased ar-
ray radar[ M ]. Beijing; Publishing House of Electronics
Industry,2004. (in Chinese)

(4] WBUHYE B A B R S5 M LR 3 LM 5[ D], MR /R
T PRI Tl R 2012,

PAN Yanyan. The study of sparse arrays aynthesis with
low peak side —lobe [ D]. Harbin: Harbin Institute of



55 56 45

FMERE, ERUE : — Tl RS S B 51 5 413 7 12

1

(5]

(6]

(7]

(8]

(9]

Technology,2012. (in Chinese)

TRIFIE A2k . AR I (0 55 6 v 1 A A 0 2 ST
FE[1]. WEREEEHR,2013,11(3) :290-294.

PAN Yanyan,DENG Weibo. Study on sparse arrays synthe-
sis with low peak side—lobe level [ J]. Radar Science and
Technology,2013,11(3) :290-294. (in Chinese)

M=, 298 B, BT RE R LA LER A
AAERIEEAR A FEA B[ T]. A5 15 B 244, 2001,
23(7) :700-704.

FU Yungi, YUAN Naichang, MAO Junjie. Design of une-
qually spaced thinned arrays based on genetic algorithm
and simulated annealing[ J]. Journal of Electronics & In-
formation Technology, 2001, 23 (7). 700 — 704.
(in Chinese)

B i CR =N O N R R Y (R g e
REHLT]. ka4 ,2010,26(3) :11-14.

LING Jin, GONG Shuxi,ZHANG Shuai,et al. Application
of hybrid method in design of sparse arrays[ J]. Journal
of Microwaves,2010,26(3) :11-14. (in Chinese)

KW BE XK, AT . AT R R L Y 3 1%
DAL T]. KFEFIRHAR ,2009,38(3) :68-70.
ZHANG Zhaoyang, ZHAO Yongbo, HUANG Jingfang.
Genetic optimization of sparse—array antenna at arbitrary
position[ J]. Fire Control Radar Technology, 2009, 38
(3) :68-70. (in Chinese)

sk Ae | E R JEARIE. HEIRT- 1A A R 55 A T (1
RPETEMA[T]. R TSR 750K, 2009,31
(4):741-744.

ZHANG Jianhua, WANG Yufeng, PANG Weizheng. Side-
lobe level optimation with immune algorithm in rectangu-
lar plane thinned array[ J]. Systems Engineering and E-
lectronics ,2009,31(4) :741-744. (in Chinese)
BNGE ORF5 0L, S0, 55, JE TRk R R Es R
MEfi R AL )], AR 2015 ,21(5) :516-521.
XIA Shuangzhi, XU Xiucheng, GUO Suli, et al. Optimi-

zing algorithm for deep space antenna array configuration

[10]

based on alternate iteration [ J]. Manned Spaceflight,
2015,21(5) :516-521. (in Chinese)

EMER (1968—) , F AL 41 K E A,
2007 AR T2 A, BURBFFE 01, EE
EN PRIIEZISYL s NN

WANG Pengyi was born in Shijiazhuang,
Hebei Province,in 1968. He received the Ph. D.
degree in 2007. He is now a senior engineer of
professor. His research concerns the system
technology of TT&C.

Email : tom2000wang@ sina. com

BXGE(1984—) I3, WALz KA, 2012 AR AR T 5l o
A2, BR TR, = ZHFFET5 [ I | H A FERER

XIA Shuangzhi was born in Huanggang, Hubei Province, in
1984. He received the Ph. D. degree in 2012. He is now an en-
gineer. His research concerns the technology of TT&C, target de-
tection and tracking.

Email : hbxszd2000@ 163. com

.49 .





