28 &% 11
2006 4F 11 A

I -

Journal of Electronics & Information Technology

— ) AR EE SRS EREE T %

YEzx HAFK B A& I
(LR K F R IRFRALKBELZ TS JF  100876)

8 B SR T A ERETT I T RS O R B R AR E R S R B T, R R N R
TP 170 B AE 5 58 (TG B B FE B M, AR 3, R se il T AR SR E R 8 A FBRIRE A 2 . 55K
SR MG o 1% AT A 2% AT R SR R ), NER T M R . PR, ARSI A, AR
RE T 5 R 7 T REAR LG o RIS P 0 B RS S R T, A8 O BRI B LR B R B H — 2
I, A B,

KR IWEERE), TG, ket
FESES: TN929.5

SCERFRIRTE: A XEHES: 1009-5896(2006)11-2073-04

Array Pattern Nulling by Amplitude-Only Perturbations

Zeng Yun-bao Huang Cai-shi Peng Tao Wang Wen-bo
(Center of Wireless Communication, Beijing University of Posts and Telecommunications, Beijing 100876, China)

Abstract A new method based on amplitude-only perturbations for the pattern synthesis of linear antenna array with
prescribed nulls is proposed. It is capable of steering narrow and broad nulls with satisfactory nulls depth in the directions
of strong interference signals and acceptable sidelobe level in the beam pattern without affecting the main beam. The
phase shifters are only used to steer the main beam toward the desired direction. In so doing, the responsed time can be
reduced. Simulation results show that this method is easier to realize, and its capability is comparable to that of
controlling complex weights (both amplitude and phase). Besides, the fact that the amplitude perturbations of the
elements are symmetrical about the center of the array means that the amount of attenuators is halved.
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Fig.2 The performance of different null steering methods (Null at 20°,
26° and 40°) (a)The proposed amplitude perturbations method
(b)Complex weights control method (c)Phase control method
(d)Position perturbations method
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Fig.3 The broadband null performance of the proposed amplitude
perturbations method
(a)Broad null from 30° to 34°  (b)Broad null from 40° to 44°
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Tab.1 Elements Amplitude perturbations

#146H-30dB
Chebyshev [ 4(a) Kl 4 (b) 3(b)
RS JCHIRY
a, Aw, AW, Aw, AW, AW,
1 0.024685 -0.004419 -0.0044 -0.011095 -0.0110 -0.021569
2 0.021456 —0.007903 -0.0079 —0.006773 —0.0067 —0.010503
3 0.029308 —0.000898 —0.0008 0.004116 0.0041 —0.003246
4 0.037750 0.002037 0.0020 0.000103 0.0001 0.001140
5 0.046341 0.001647 0.0016 0.000805 0.0008 0.003049
6 0.054581 0.000156 0.0001 0.000834 0.0008 —0.001682
7 0.061957 —0.000805 —0.0008 -0.001318 -0.0013 —0.000447
8 0.067984 —0.000738 —0.0007 —0.000505 —0.0005 —0.000100
9 0.072252 —0.000029 0 0.000830 0.0008 0.001436
10 0.074464 0.000588 0.0005 —0.000139 —0.0001 —0.000908
11 0.074464 0.000588 0.0005 -0.000139 -0.0001 —0.000908
12 0.072252 —0.000029 0 0.000830 0.0008 0.001436
13 0.067984 —0.000738 -0.0007 —0.000505 —0.0005 -0.000100
14 0.061957 —0.000805 —0.0008 -0.001318 -0.0013 —0.000447
15 0.054581 0.000156 0.0001 0.000834 0.0008 —0.001682
16 0.046341 0.001647 0.0016 0.000805 0.0008 0.003049
17 0.037750 0.002037 0.0020 0.000103 0.0001 0.001140
18 0.029308 —0.000898 —0.0008 0.004116 0.0041 —0.003246
19 0.021456 —0.007903 -0.0079 —0.006773 -0.0067 -0.010503
20 0.024685 -0.004419 -0.0044 -0.011095 -0.0110 -0.021569
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