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Design of real-time fast polarization contrs! 2i¢orithm

CHEN Kai, ZHENG Jiayw, ZHOU Jinhai, ZiiaNG Xianmin

(College of Information Science and Electronic Engineering, Zhejiang Vnivers.t;, Hangzhou 310027, China)

Abstract: In order to solve the “blind area” problem and control 1" nol: rization state of the output optical beam of the
polarization controller in real-time, a new polarization control algorithr. was | ioposed by using three cascading waveplates. The
complexity of the algorithm was reduced and the speed of the polaiiz=aor ¢ontrol was improved by combining the coarse control
(the step-hy-step approach algorithm) and the fine control (thv proportional-differential algorithm). Through theoretical analysis
and experimental test, the results show that the algorithm e wo !l 5o that the polarization state of the device’ s output optical
beam is always near the objective state. And the resprise i'ne of the polarization controller is about 10ms. The polarization
controller proposed in the paper has achieved the aim ot .cai-time controlling the output polarization state fast and steadily by

adding the feedback structure into the polarizatic» control system.
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Fig. 1 Polarization states of output beam in double-wave-plate system
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Fig.2 Deflection of the rotational axis of the 3rd plate
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Fig.3 Block diagram of the fast polarization control algorithm
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Table 1  Control parameter in the initial process
control voltage of control voltage of control
the 1st wave-plate/V the 2nd wave-plat/V parameter
1. 600 2.000 9.4933
1.600 2.250 11.878C
1.700 2.000 12.287)
1.700 2.250 11.6160
2.400 2.000 5.4672
2.400 2.250 9.7153
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Fig.4 Polarization feedback control system

P EL K 450, 58 — PR B R VB SR 5 OKOF
J5 1153 B 45° 00001 45° , R GE R (25 A ] 4 Jp
No RARGHA AR, M B F il 5 ok
% OCHR 2R 5/95 JLk sy Beat 2 a , — AR i
FEH Y 55— B AR AR e 1o TR I A S A
SRS o I e o 2 el S 19 2 T R B 4
P LR i 1 ) PLZT G KU L, TS
BRI A w2 B AR w5

FEUNE 4 50 R SE 58 R GE v, VR R FH AR Y627
LA WML I ARIE 22 G0 ARG R RS e 7k o
3.2 ISl ER

SISO T A S DR R s R 7E
S RGEHOTIZ IR IR A R UE T . An SRR
P AFRAKCE L AmPR 5 G, 6% 2R ge i R
iy AZI] POD-001 7K PR AS I HL v AT AN . S0 36 2%
B2 FiR. MEERFT IR 6T B AR IR
B ZARGe R O R A 8 Bl i e B AR R R S
(1,0,0) BT RFHAS ] i A PR 2, 76 5256 v ) i
AR 25 B A7 22 HE AR 4R 25 (0. 44206260, 0. 70274700,
~0.55742900) , th A 45 HE fi #& & (0. 78678050,
~0.04899382,0. 61528530 , Z51tiZ et g Hi 455 1l 45 1
PR EE P IR R 22 05, T2 e AH B 1 f B 0 - |
1530 1y AR ARSI KO SRR A B

laile 2 The control voltage of the polarization controller and the polarization state of the output beam

the input polarization state

control voltage/V

the output polarization state

( —0.50249240, 0.86316150, —0.04953419)
(0.78678050, —0.04899382, 0.61528530)
(0.44206260, 0.70274700, —0.55742900)

(2.225, 2.600, 2.250)
(2.975, 1.800, 2.250)
(2.475, 2.400, 2.250)

(0.99913450, —-0.03485601, —0.02269625)
(0.99539230, 0.06506954, 0.07042807)
(0.91107190, 0.03284634, —0.41093690)
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Table 3  Deflection of the rotational axis of the 3th wave-plate

e ey PP, B
1.600 0.6517 -0.6318 —-0.4196
1.800 0.6011 -0.6624 —-0.4472
2.000 0.7050 -0.6003 -0.3777
2.200 0.5784 -0.6724 -0.4619
2.400 0.6709 -0.6230 —-0.4022
2.500 0.5685 -0.6726 —-0.4737
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Fig.5 The result of the polarization control
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