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Synthesizing transmitting beampattern with desired mainlobe
amplitude responses via convex optimization

YU Wen-quan, WANG Hua-kui
(Unit 91388, Zhanjiang 524022, Guangdong, China)

Abstract: The synthesis of transmitting beam-pattern of a uniform linear array with a desired mainlobe amplitude re-
sponse is considered as a convex optimization problem in this paper. Firstly, the whole spatial zone is divided into the
mainlobe zone and sidelobe zone. Then, in the mainlobe zone, the 2-norm of the difference between the desired
beampattern and the designed beampattern is minimized. In the sidelobe zone, the sidelobe peak is set to be not bigger
than the desired value. Finally, the convex box is used to calculate the complex weights of sensors in the uniform linear
array. Some numerical simulations are provided for demonstrating the effectiveness of the proposed beampattern syn-

thesis method.
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Fig.1 Two-dimensional coordinates of sonar transmitting array
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Table 1 The parameters of three kinds of expected beam-patterns

fﬁ;jo Eiﬂgml% ii;zﬂgf SLP/dB &
i v en G0 e

ML 1 i 3 R RS OR E N B A S
B, 2566 H bR R BRI & E, R ovx
T HAGXT 41 70 ULA B ) AT st
L5 4 b S B 9 o X I 11 8 9 AR 43 i)
3(a)s Kl 4()F1E 5(@)fTr. HAh, SRAS BTN
B XS IO () AL ZR B VA — A e T an ] 3(b) ]
4(b)F1E 5(b)FT 7R
FH ] 3 AT %, B R g R P 1) 3= e v £ D =300,
FIRX N [-60°, 0°]. A cvx T ERAFIHATI X
UNETID LN T CSES 2 NS N R
B, MR EHIE—40dB L. B4,
ER AR E R 0 00, FMEX I N[-30°,
30°], PLAL i SRAT A o P e S AR 5 B e ]
FE S, H5EMmh-40dB. & 5 w4, BB
R e R 300, IR R A[0°, 60°1, Ak
A J5 FRAT 1R i AR P 2 0 i A 5 3 B R ] 3 0
4, HSHEN-40 dB. WK 3. B 4 FIE 5 1k

el
— W e
————— cevx T A1

90 -60 -30 0 30 60 90

0/(%)

(a) B 1 s ol Ao SO0 B A PR B v

1
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0

[w]

it
g dog
o V) VR
oo s S 8 8 ¥%R500,900°%
1 6 11 16 21 26 31 36 41
PEac S n

(b) BTG IR A — 4

B3 28 1 Flise o B D A e vt R B kT ) R e A = £

Fig.3 The optimized design results and array element weighting

coefficients of the first kind of beam-pattern
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Fig.4 The optimized design results and array element weighting
coefficients of the second kind of beam-pattern
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