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Abstract

The actual deflection efficiency of the liquid crystal optical phased array is far below the theoretical level.

In order to solve this problem, the bat algorithm is compared with the particle swarm algorithm from two aspects of

the number of iterations and the diffraction efficiency, respectively. The simulation results show that, as for the bat

algorithm, its optimization effect is fine,

and its iteration speed is larger than that of the particle swarm algorithm.

The bat algorithm possesses a good application prospect in the beam optimization of phased array.
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Fig. 1 Phase shifter model of liquid crystal phased array

B AR R ST N AN, il 5 A O )
B a RS R RS HH AR I FLAR FE B2 D =N X
a B y ANFEITH AR R ¢, o 5 HAR P BB
Hory s HAR I B IR B R, OG5 1) eR AR
MR £, ()5 T, K A He & %, I 7
Wy AbIE LR EE E N
exp(— j2n/Ar,)
2.3 HREEERRIEFNRENET

Jei) S DR Y A ASE 5 R A i 40 DR T A ASE 28 ) Dt

E,=KI,f,(® (2)

Phase delay
[\V)
B

R S A S D0 B T R — b B et R A A2 2 A
DAIA 2 A1 BE i 3 00 Bt 00 o R 30 DR S A A
TG HE vy o (HLRE A8 3 4 09 A 3 R R o ELAR 2D, AR
i1 30 DR R DI A 7 g S LR T IR A e D
) R 208 FEL AR A9 AR 07 2 A e 7 () 1) 90 A L DA S
LA i 5 & A S5 B SR A B A . SEBR A
SO R R D' Al A TR S ] 09 DR G A ASE R ) — o o
1511+ ELAR Je 0 DR D' A A TR 1 55 1 ] 30 DR D' il A
TR AT A0 5 A0 R SO ) 400 DR D' Al 4SS 7R B
[T

e o o
Aa=0.67

D

x

P 2 A ] 400 22 5 31 i DR R D' Ml 119 AR {2 388 3R 53 A

Fig. 2 Phase delay distribution of blazed grating with non-periodic continuous scanning
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diffraction efficiencies of non-periodic
control model
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Fig. 4 Optimization curves of diffraction efficiency under different algorithms.

(a) Particle swarm algorithm; (b) bat algorithm
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Fig. 5 Far-field normalized light intensity maps under different algorithms. (a) Particle swarm algorithm; (b) bat algorithm
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