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Abstract: The shared-aperture thinned interleaved arrays design technology is an important infrastructure of
integrated sensor system (ISS). Tt can reduce the quantity of antennas, save space, and reduce the loads and
manufacture costs. The shared aperture interleaved arrays based on difference sets usually have high sidelobe
levels, because of the asymmeltric distribution of the thinned sub-arrays elements. A method of optimized
interleaved arrays was proposed based on difference sets and genetic algorithm. First, the difference sets were
used to determine the position of array elements, and the current magnitude distribution of arrays was taken
as the decision-making variable. The genetic algorithm was used to lower the maximum sidelobe level, thus to

improve the performance of the whole shared aperture interleaved arrays. The simulation results show that the

method is effective to restrain the sidelobe levels and useful for interleaved array optimization.
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Fig.1 Schematic diagram of linear interleaved arrays structure
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Fig.2 Planar interleaved array of 9 x7
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Fig.3 Flow chart of genetic algorithm

1) RFSEE GRS, LA n G IO 1, 175



L2 E ]

HRRE: HEARXEMISEMATE 35

AL ey =11, I,],

2) ASCLAREARAS 5 5 4 B Y S5 3R O
16 Bbw , B e AR st B B A &, SRR T
Wl g R S MU AL PO ATV Ayl o7 BEE BRI, 78 U

Fon= My, +M, | (7)

KA My, My, 5 RIRAFEE 1 5FF 2 (B
ST, ELBE T R (3) B, mET R (6)
HiE o

3) BB R B R A B, 3 DL AR
P&, W REREAT R S R R B RE N RS
AR A B 2

4 HESERSH

KRG ERFZSE D(63,32,16) , [ IT[AIH d =
A2 MACET TR AU 3 8 1, R 4% Bk X H
FEL IR BE 40 A AT DAL SR W BE AR AL L A (0. 1,
L5) GRAFEE R E W IR RSN 100, f K%
400 Y, R BB RE LA XX EYIER
£ (8

Lo 1 LS AE 1 s, MR ER R
TR EES], R E s, B8 S H B, 8
B3 A (41 1 AT L 3RAS 5 AL AR AR R 1 fL AR R
o, fLERREB R BT P, BRI 5 TR
N RBLALELZ 5 B RE S B TR KBTI D b R =
SEGML 0, 5B 85— 5 7 m I 1A 4
A S Bk,

0

HeZ% /B

B e B T L S | b
35 Lo : : : s
TOO20 40 o0 B0 100 120 140 160 18
s /)
B4 FHE1TEAE

Fig.4 Radiation pattern of sub-arrayl
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Fig.5 Radiation pattern of sub-array2
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Table 1 The optimized current magnitude distribution

I, W B
Iy ~ 1y 0.5723 0. 6963 0. 9698 0. 3908 1. 1168 0.9331 0. 3937 1. 0156 1. 1691
Iy ~1,, 1. 0975 0. 9256 0. 2466 0.9537 1. 1527 1. 0163 0. 8820 1. 2907 1.1703
Lg ~ 1y 0. 8336 1. 4580 0. 4761 0. 5203 0. 3068 0.5772 1. 1258 1. 0726 1. 2443
I, ~ I 1. 4003 1. 3546 1. 1009 0. 9976 1. 4407 0. 6779 0. 8985 0. 4746 1. 2881
I ~ 1y 1. 1408 0.6337 1. 3261 1.1022 1.4108 0. 6685 1.4127 0. 9390 1.1155
Is ~Is; 0.3691 0. 8628 1. 0492 0.7634 0. 6932 1. 3198 1. 0966 1.0122 0. 8278
Py 0. 1810 0.7649 0.1017 0.7326 0.6189 0. 3901 0. 8061 0.7368 0.5871
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Fig. 6 Radiation pattern of sub-arrayl
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Fig.7 Radiation pattern of sub-array2
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