(2958124 - 00

INFRARED AND LASER ENGINEERING

23 [H] 60 BT AS A5 IE P SPGD ¥ i B & RiAfAk
B JRILE B Rl 7R SRORE
Adaptive optimization of SPGD method in wavefront distortion correction of space light

Zhao Hui, Kuang Kaida, Lv Diankai, Yu Mengjie, An Jing, Zhang Tianqi

TELR 2 View online: https:/doi.org/10.3788/IRLA20210697

BT BRI H A S T

Articles you may be interested in

PABESCHR Y A 3 RO AT E RO IE . (Fei )
Progress in adaptive optics wavefront correction technology of vortex beam (Invited)

LIANSGIOE T RE. 2021, 50(9): 20210428  https://doi.org/10.3788/IRLA20210428
TG B 38 R OG2E IR E AR

Adaptive optics wavefront correction techniques of vortex beams

LIANSEOE TR 2017, 46(2): 201001  https:/doi.org/10.3788/IRLA201746.0201001

F 38 W 3 75 I SPG DAL
SPGD algorithm with adaptive gain
LIANSIOE T RE. 2020, 49(10): 20200274 hitps:/doi.org/10.3788/TRLA20200274

SRO ARG R ADEHRY RN T B OB 4 B
Design of atmospheric turbulence phase screen set under the influence of combined oblique propagation and beam propagation

LTINS TR 2019, 48(4): 404003 hitps://doi.org/10.3788/IRLA201948.0404003
FETFEFIHOL T B Y H 38 G2 TR DA B

Numerical simulation of array laser guide star based adaptive optics wavefront sensing

STHMNSGIOE TR, 2018, 47(11): 1111003 https:/doi.ore/10.3788/IRLA201847.1111003
T UERTAR O BRI 5% oA 1 23 (8] H AR AT A A 1

Space object deconvolution from wavefront sensing by wavefront phase modelling based on simplex splines function

LIANSGHOE T RE. 2019, 48(1): 117004 hitps://doi.org/10.3788/TRLA201948.0117004



% 51 5% 8 NGt TR 2022 % 8 A
Vol.51 No.8 Infrared and Laser Engineering Aug. 2022

7S 8] 3t i BT B 4 IE H SPGD 7% W B & M R4k
RO TIUA', SR, R EF & B KA

(1. ERIfd K F @528 TR5F%, K 400065;
2S5 REAEERTELELRE, FX 400065)

W OE: AT RSELMAGHATH A T % (Stochastic Parallel Gradient Descent, SPGD) F- % & iE J% A1
R A MEAE, - T — A A T AdaBelief £ 4¢ % 89 #7 & SPGD AL % . Z A Z W REAF I+
AdaBelief .44 % 49 —¥r-3h 2 A= i3 & % A 2] SPGD J ik P 2% & Sk st L, JHA A8 okt
BAEDHIAEEZ R, WA NEREEAMRTAEL SR AB G E EIRG R R B
MIHAE T A E 5. AR KW £ 37 #50% M4 (Deformable Mirror, DM) T, # % SPGD %4t
Fk A5 AT R B A5 T A9 0k AT T IR AR E, R B R A R 23R GE S 6 B 4F 7 /R Fb (Strehl
ratio, SR) 248 7+ £ 0.83.0.47 F= 0.31, Msh, iZ R £ R F % A% T 89 SR AULE & 149,229 F»
230 K iE AL F| B, 545 % SPGD F ik A L AubALF kA0 b A B He 09 M Skik | AR AL M e A
WY T mAL B — A
KA AERRSF; KABR; EAHE; MAFATHETREE
FESES: TN929.12 MEkFRSRS: A DOI: 10.3788/IRLA20210697

Adaptive optimization of SPGD method in wavefront distortion

correction of space light

Zhao Hui'?, Kuang Kaida'?, Lv Diankai'?, Yu Mengjie'?, An Jing'?, Zhang Tiangi'*

(1. School of Communication and Information Engineering, Chongqing University of Posts and Telecommunications, Chongqing 400065,

China; 2. Chongqing Key Laboratory of Signal and Information Processing, Chongqing 400065, China)

Abstract: In order to improve the performance of traditional stochastic parallel gradient descent (SPGD)
algorithm for wavefront distortion correction, a novel SPGD optimization algorithm based on AdaBelief
optimizer was proposed. The algorithm integrated the first-order momentum and second-order momentum of the
AdaBelief optimizer in deep learning into the SPGD algorithm to improve the convergence speed of the algorithm
and enable the algorithm to adaptively adjust the gain coefficient adaptively. In addition, adaptive dynamic
clipping of the actual gain coefficient was carried out to avoid the oscillation caused by the extreme value of the
actual gain coefficient. Simulation results show that under the 37-element deformable mirror (DM), the novel
SPGD optimization algorithm can effectively correct wavefront distortion under different turbulence intensities,
and the Strehl ratio (SR) of different wavefront distortions after correction is improved to 0.83, 0.47 and 0.31,
respectively. In addition, the SR of the proposed algorithm only needs 149, 229 and 230 iterations to reach the
threshold under different turbulence intensities. Compared with the traditional SPGD algorithm and other
optimization algorithms, the proposed algorithm has a faster convergence speed, and has certain advantages in
stability and parameter adjustment.
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Fig.3 The wavefront distortion and the residual wavefront corrected by ABSPGD algorithm under different turbulence intensities. (a) D/ro =5; (b)

Djro=10;(c) D/ro = 15
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