20034 &=

ro
H
r
>
_r"_‘_l

H3 =&d%

1
k‘i"
o
i
19
)
1

Vol .13, No.1 2003.11.15

#24

G ES o] & wo]AZAEY A WE

QEltel REHE A3

2ER°, 494

a3t

e-mail :

A gsty Avr|eATA
95radio@korea.ac.kr

Sidelobe Level Optimization of Microstrip Patch Array
using Genetic Algorithms
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Dept. of Radio Sciences and Engineering, Korea University

Abstract

In this paper, distances between elements are optimized for low sidelobe level (SLL) microstrip
patch array using Genetic Algorithms. Genetic Algorithms are "global’ numerical-optimization
methods, it's advantages are very simple coding and fast optimization. This paper show how to
optimize the maximum SLL using Genetic Algorithms. In the results, although mutual coupling is
neglected, it's maximum SLL is 3.5 dB lower than Uniformly Spaced Array(distance=0.5 A).
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0110 0.70A 1110 1.10A
0111 0.75\ 1111 1.15\

8x1 HlY <telbE ¢ diFe)Zz FARY AF
Ne=4710)31 Z4Z& Nppp=4bitQ 2 AFFHELE
M A= Nepi=4*4bit=16bit0 2 QFF 8} o] 7
qa e Nee 2 o vk 19
39 TN AANT 27|13 GANM AAHHE
QM MEE Newo = 10*Ng*Navie = 160 2&
Ak 22+ @AAE ol Po) 927 At

p=%
[

ol
)=}

(e]

+ 2% Jte®

+ +Pnc ]
- 1001]

[Pt P; Ps
[000100101011 - -

e SACdAE 2718k AT 4 FAA N o
d AYAE st Bk AYA AL 139 ¥
e R WdBRAne Foz A HHAE
©e Tated Ho g & AFAA NNE2
2 sgin. AFE ©e A Zol FoixA I¥ 4F
712e g 33l (5.6].

Ng
AF = 22 a, cos(kdi, cosy + f3)

n=l
where di, = de
k=1

A

a”=1,ﬂ=O,k=——— (2)
2

oldf x& A9 Wi gy ojBE

cosy =sinfcos¢

o, ¢=0°0jc}.
AAZY FUAEE JPA7 P AEA
oz Ayl 39 A= THFe 2991
&9 FuNEL FRAANt Jol e T4
N2 AEAUATE AA4FY 299 G898 o
AsA gk 7129 gz AFA BEIR
AEAAAZ 0| FojA AT AT BEAAE
Rolth. Y2 & MATES QWIS T4 AA o

A

L
. b |

a9 4. WY gEUE 72

A9 1/2& FA-AUY 1bit7} 0—1 EE 12082
dtgicy, Zujsl EQWelE AX AFA ‘AT AA
Z& oA FFAE GrrekA Ha o)FY A& &
gatdA Asts o

MATLABZ 3%3te] 10089 sty &3
A 19 59 go] 729 g 9 gt 5
th B 2% New® 42 28 3%S 49 Z 3ot}
28 59 AL 2149 WE 44 ¥ HA3 HIUL
o ol Hu Hg#Ee -21.57dBelt. 33}
g 2A79 23S # 20) JERRSIT R 25 9
3 WF 2L (041~1.152)° HEE Newst 45
W3l ARe WY Ad RgARs Ha £9 e
Vel NowZs ZA 8 |5 30E FA Y
542 Ha 59 129 F7rel vE Ho B
o) Zago] AL & F Utk ol FH Newd

A

il
3
p=4

to ¢

2
2
o]

30

A

=
o
=2

A 24 AR AR et daNze
Zotel wal HAe fEe 2 Al UsE ¢
% qlut.

§0.75-

AN

T
20

0.65 4

0.60

Y T
40 60

\teration

2% 5. Ha g Wz

Iv. 2849 23

339 HAD} A F New=4% 2% #33 2
Jg oj&sty JESDZ RoAE AFS FUdFA,
H 75 714 g ¢elU(d=052)9 2J4F 2%
23 6°] Yehigith. FARel @ 71 4gAe

=,

=2



20034 St=xAXIISE FEssy

Vol .13, No.1 2003.11.15

A%L AAN7 Y& FARE AAANZG Hg F
gL —17.04dBi ¥ 29 Axte] v]s] 4.53dB
z7} B{h. I ol&E 379 fAA dneF HA
%4 J(Mutual coupling) & FAI3t517]
W Rolch(7]. WaaAZHY A3AFY JFLE
g =16%14 Beige] Z7tE .

WALARY 7HEE 054 YASA I i‘%lﬁ A,
=717 wig et Ho BduEdst va
© -13.54dBe} Bl 3.5dB 6‘”“'5431‘:}(:1?) 6).

A2 ¢uEe T HAge F3AEE 2
A FRAL A43AEE Y ZAdE Ao v
28 BYS W ok 453dBY AolE RIUFAE =
Tt FEFE, FXF G <edel wls %

3.5dB #H 311:}.

B 2. Newe® do) 42 Ho 28

Nbit 4 SLL o Ao
“ ) | @B oy ks
2 |0.2000 | -19.39 8:5888 822888 °

3 [0.1000 | -20.92 8:2838 8:8888 S

4 |0.0500|-21.57 8:2883 8:2288 21
5 |o02s0| 2170 (T80 Gody | ¥
6 |ooizs |-2181| o ¢VR Totoe | %

V. 2&

il GHv dAd Yol AY ol5F RgHEe
¢ Fag Apdolch ¥4 #@de A4 v
BZFEEA, 504 WY dHvE 7EE F doy
2o AAZ d¥Ye @3S #4n Y. B =
FolME AR 2neFE 1§ WALAY 1]
& HAFsbet] FPAE H2E AAMAS A
TAES peskA kAT FAFH, FH4 wid
grelvte] wis) Ao ¥gedo] 3.5dB FE HUG.
pastdA 9 HAFRE JbedA i, mE dd
£EE HAFE {3z s £ =89 24
8 AFSHRG ozt GE; A Axke] HEd
F Qo] ¢og vgd §8°] 7lvid.

:.;{-]

Relative Amplitude [dB]

19 6. WY el WAlHE 2AE 2

(A: H-plane (#9434, 534 wd ¢,

v: E-plane(ZY &4, §37 g ¢HW,
R H-plane(FYFA, HlF5 244 wid <E,
@®: E-plane(FYLFA, vlFF 23 d e

Rt
Sl
e

al

{11 Warren L. Stutzman and Gary A. Thiele,
Antenna Theory and Design, John Wiley &
Sons, Inc. 1998

[2] Yahya Rahmat—Sammil and Eric Michielssen,
Electromagnetic Optimization by Genetic
Algorithms, John Wiley & Sons, Inc., 1999

[3] Randy L. Haupt, "An

Algorithms for

Introduction to

Genetic Electromagnetics”,
IEEE Antennas and Propagation. vol. 37,
No. 2, pp. 7—15, April 1995

[4] Randy L. Haupt, "Partial Nonuniform Spacing
of Array Elements" IEEE AP-S Int. Symp.
Dig. vol.3, pp. 1708—1711, June 1991

[5] Constantine A. Balanis, Antenna Theory,
John Wiley & Sons, Inc. 1997

{61 M. T. Ma and Professor—Adjoint of
Electrical Engineering, Theory and
Application of Antenna Arrays, John Wiley
& Sons, Inc. 1973

[7] John L. Allen, "A Simple Model for Mutual

Coupling Effects on Pattefns of Unequally

Spaced Arrays", [EEE  Antennas and
Propagation. AP—15, No. 4, pp. 530—533,
July 1967

—431—



