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Planar array pattern synthesis of wideband real time delay

based on particle swarm optimization algorithm

CONG Wenshan, YU Lan, DU Pengfei, LUO Xiong, YANG Haida
(Early Warning Technology Department, Air Force Early Warning Academy, Wuhan 430019, China)

Abstract; For the problem of the pattern synthesis for planar array with large elements spacing, a planar array pattern synthesis method of

wideband real time delay based on particle swarm optimization algorithm was proposed. In this method, according to the characteristics of the main

lobe orientation and the grating lobes orientation under the condition of real time delay, the wideband real time delay was adopted to suppress the

grating lobe of pattern. Then, the structure of array was optimized by particle swarm optimization algorithm and the pattern with higher main-side-

ratio was obtained. The effectiveness of the proposed method was indicated by the simulation for 8 x 8 rectangular planar array. Furthermore, the

relationship between the grating lobe suppression performance and the signal bandwidth was studied through the simulation.
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Fig. 1 Space geometrical relationship of planar array
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Fig.2 Flow chart of the planar array pattern synthesis
method of wideband real time delay based on

particle swarm optimization algorithm
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Tab. 1 Position coordinate of the planar array
(Flaa=s
g
2 3 4 5 6 7 8

1 (0,0) (0,9) (0,14) (0,23) (0,32) (0,37) (0,40) (0,42)
2 (9,0) (4,10) (1,15) (22,19) (2,24) (2,25) (9,35) (15,42)
3 (16,0) (19,13) (21,27) (23,29) (3,33) (8,38) (15,41) (16,42)
4 (22,0) (22,4) (22,5) (27,8) (11,28) (12,32) (16,35) (22,42)
5 (25.,0) (26.4)  (26,12)  (34,14)  (15,19)  (15,30)  (24.35) (24,42)
6 (39,0) (37,1) (34,3) (38,15) (21,16) (20,18) (33,38) (30,42)
7 (40,0) (39,8)  (39,11)  (40,18)  (24,21)  (28,22)  (35.27) (33.,42)
8 (42,0) (42.,5) (42.8)  (42,13)  (42.27)  (42,28)  (42.38) (42,42)
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