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Beam deflection control method based on
liquid crystal phased array
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Abstract: As a novel programmable phase modulation device, the liquid crystal phased array can
realize beam deflection in a small angle range. However, due to the influence of manufacturing
process, temperature and atmospheric disturbances, there is a certain error between the actual and the
expected deflection angle of the beam deflection system. In order to make beam deflection more accu-
rate, this paper proposes a closed-loop control loop for beam deflection based on fractional-order-con-
troller. As the detection element, CCD receives the light diffusely reflected from measured object,
adopting oblique triangulation to calculate the deflection error between the expected and the actual de-
{lection angle. Then the error signal is transmitted to controller, the generated control signal will be
sent to the controlled object-liquid crystal phased array, to achieve accurate beam deflection. Through
simulation experiments and performance analysis, the system step response test reach a steady output

state after two iterations. The closed-loop bandwidth is 7.67 rad/s, the suppression ratio of the
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sinusoidal disturbance signal system with amplitude 1 and frequency 1 is —18.06 dB. It is verified that

the fractional-order-control algorithm can quickly suppress the disturbance and noise, furtherly, the

disturbance suppression effect is good and the stability is high.
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Fig.1 Structure of Beam deflection system

22 EARRHERE

VL ¥t R 925 R ' SR Mg 2 2 R T DR D' A8 78 5
PR, DA G M 0 G ] 2 BT HE 20K T 5 O A
AT, 2 (BT — e f R R INHE fl . DA
i LA Z00H T CREL 23 T B8 ) AT 5 G op e A R AN i
VT [R] CHETRD) 95 2 9 B 40K 43 I ik & A
TR FEWK, MEYEIE R I h 23—
Fobig IR RGOS NS B, ok
SR AG A o MIE IR TERE . d N GH R L

m=1 m=0

«— d —»|

F 2 IR
Fig.2 Shining grating

WOTAR T M 2 R S A S A
TR P o T A S L R AR R S A AR L A ] 9
in 4 Bk

s A4 R ZE B 5 BN TR & R — YR AT LG



5510

AP L A < T U0 A 1) 01 Rl B 42 o 5 i 5 859

BNV S S F R R ST AT . A S G o
i B S ACE G AE TR 2 77 A T S A . R A TR
i 425 o] S M L e DT S 3
. (0.)= Tl .
nicos’0-+n’sin’0
o 0. A8 8] R BB AR o m o s e 20 00 D TR Ay
th SR OGRS R ORI A i A A R 2 F)
A HL R T R R L RS R IR R AR 4 B BT
PRI NG R R ST B A WA 2
AN TE) A RH A A 3R DT 42 1 AH <08 H B SO R 2
[E) P9 AR S 22 A H SR DG 7E B0 0E T 1) b 7 2R Bt fin
SR TR DT TR 1% U7 ) b A5 3w 0 R Y O R g
L SO R
3 TR R A I e R A A A R
BRAT RO o 5 £ 8 R

. <A
9:arcsln(¢2nd j , (2)
Horprs ¢ SRR AHGR HL A Z 18] Y A A 22 . d 3R 7R 34
H A T R H A B R — S I SO AR AR L 2
[f) PR AR 2 22 5 BT SE G R e B . SR TR S o
¢ 32 3 AT X2 10 52 el 1 e 25 AR (L 68 i
M ¢ PEIRE

N ipd AR i ipi
AL i R AL A e R, ]
/ Yo / /

V1 [

V2T el

: [ ‘ >
‘ ¢

Vn P

Pl 3 R A 4 o D ]
Fig.3 Principle of liquid crystal phased array
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Fig.4 Angle measurement diagram
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Fig.5 Beam deflection control system schematic
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Fig.6 Structure of beam deflection control system
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