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Application of improved genetic algorithm in

microphone array optimization

CAO Menghua' , LI Long® , XIE Honguwei'

(1. College of Intelligence Science and Technology, National University of Defense Technology, Changsha 410073, China;

2. College of Advanced Interdisciplinary Studies, National University of Defense Technology, Changsha 410073, China)

Abstract; Due to its periodic structure, the regular planar array has problems, such as wide beamwidth, high global side lobe in beam

synthesis. So, an array optimization method based on the improved genetic algorithm was proposed. A planar grid microphone array was designed to

satisfy the requirement of element spacing. An objective function with the main lobe width as the constraint and the global side lobe level as the

fitness was constructed. The strategy of free intersection among individuals and random element number forced mutation was adopted to increase the

searching range of the population on the basis of conventional genetic algorithms. A number of optimized arrays were obtained through simulation.

Compared with several regular planar arrays, the random arrays optimized by the improved genetic algorithm have better performance under different

signal-to-noise ratio inputs; compared with several conventional optimization algorithms, the improved genetic algorithm has stronger search ability,

the number of random arrays is more, and the performance is better, which proves the feasibility of the proposed method.

Keywords: genetic algorithm; planar grid; global side lobe level; beamwidth
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Fig.1 Planar grid array
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AT 5 R, BRI S5 3 3R 7 R .
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Tab.7  Array optimization based on particle swarm algorithm

F5 LR PSLL {#/dB FITERE
1 -21.60 202
2 -17.07 203
3 -23.70 216
4 -22.25 212
5 -22.3 206

FE5 WO E A 3 AT B AL AE 51 1 BE
BEILALRITENS , A7 2 WA I L 51 A &
MESE e T TE 51, i PSLL (BN REWE /2 25K
FESLAL I 60% , K HL T BICaHE f 35t £ 31
BYGE T HA A3 10 ASRLER PRSI =, A
ZRNR . I HT RN Z —FE T E X e e
BB HA Bl A B RESIAG RUEREAILAY , A fE
R ) Fee D0 0 B U O, PR S BUE sUAE A
i EAF R T 2 AR AT R B Z Gk
bl 1 B — AU B AR B AR s L BB R —
U, B T MRS R TR L
4.3 HBHEUBAEEBESN

TR BOR T RERE AN R A R ARAUIR 2k
ik, RS R X A U ITHE R D e Tl i
—E BRI A 0k AN T — IR A
SR PR A B BOBE T AR IA EAT HURE, XK
AR AL AR 50 ASAS R L SN, BIAE 50
RIS AR RFE BEE N 50, SR T4
AR, AR AR A B — AR Sea B2 X R
AR FEXIARSCHR RS AL I, DL —AX
PSLL {85 F 5L B 35 08 F 24 iy s B A5 0 —
UGB WERAAFAE WL — 5 (A3 e 4T 4k
W— iGN T — UG, IR e = B — P 5%
DUff o Ferppsh iy it Jr 208 - LA 551
10 AFETCHINE B, AT AR OB Y R 51 o 7 B3R
BT S W R BRI S IR bR a3k 8 FroR .

xS ETHRINBAEEKEIMRL
Tab.8  Array optimization based on simulated

annealing algorithm

15 BB PSLL {i/dB TG
1 -28.11 220
2 -25.60 211
3 -26.20 225
4 -25.60 223
5 -25.70 221

WnEe 8 R e S T E R RG] 1 IR
TRACTE ARSI T 87T 26 M 9 i fige , oAy 4 i
LRSI T Ao 5 e F) e 1 55 e PRSP, (L 0 976 2
RT WIS A BIROCR S TR TR

FEAUR JREAEA SR A R BRAE T IA
TR AR e e e BELAY . BE b,
SRR AR MR R SRR A AT LA RIS
EFREI R, (BB BE KK, R E



134 -

e AN o 4

41

RIS RS , TR Y # 0E R ME B AR
R, ELEESIAAL RS AR LR 19, 7 2R 114 4B
3 v BE MR T 24 A0 dee I A, DR e ) 2 2 A
PR ABURR, FEAR R BE B S R B Z AR AL R 4 B
SRR, i FRELR KOk AT I A 2 A1 A
T AR KMERIFA BT SIS

5 #it

- TS 4 210, ) P e 5t 1 B0 0k ok
177 30 DR BTt o SR B K
1, A W i A A SR BORP R P BEMILC XS L A Hh
B FEATUASCRE 114 e o A i i 722 S5 14 SR, 39K
TR R R X TES R RS A T
THH PSS A, 45 R s LA R 51 1 g
FEAR RS T 200 F HoAb LA AL 51, i
3 T B A R A AR [ A AR Y T A T
Peo faatr TR BER L MR A S PERE, 2
N T R R SRR AR AT T T MIAR BRSO AL T
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