.@ ﬁ‘] t % o S SCOPUS,CSCDEKEHEH)
~ = > sh3GZU T, hERSEeC I

Journal of Applied Optics

T2 EDEIE M MIMO RS AR R 5T

XY ERAR REE XL FH

MIMO atmospheric transmission characteristics based on spatial light modulator

LIU Zheqi, WANG Tianshu, ZHENG Chonghui, LIU Xianzhu

SIHASC:

XU ER, FRAX, FPBEEHE, 55, JETF 25 MOGIHHIER M MIMO K SALH R FE (1] B RG24, 2022, 43(3): 544-550. DOL: 10.5768/JA0202243.0308001

LIU Zheqi, WANG Tianshu, ZHENG Chonghui, et al. MIMO atmospheric transmission characteristics based on spatial light modulator[J]. Journal of Applied Optics, 2022,
43(3): 544-550. DOI: 10.5768/JA0202243.0308001

TELR I BE View online: https://doi.org/10.5768/JA0202243.0308001

T RO HA S R

Articles you may be interested in

R AQPSK 50 Ghit/s T H R BB F R FRERT

Transmission performance of 50 Gbit/s high—speed laser communications with QPSK modulation

N, 2018, 39(5): 757-761  https://doi.org/10.5768/JA0201839.0507001

FETHERAAE K20 Ghits RSBOCERTE

20 Gbit/s atmospheric laser communication based on dense wavelength division multiplexing

I3 Y622, 2017, 38(1): 136-139  https://doi.org/10.5768/JA0201738.0107004

YRR B AR R AR IR BEARIBTIE

Residual intensity modulation of Y-waveguide modulator

NI, 2017, 38(6): 974-978  https://doi.org/10.5768/JA0201738.0605002

A hZEE RS TCEF RS

Free space optical communication system based on wide—spectrum partially coherent laser

NI 2019, 40(1): 157-161  https://doi.org/10.5768/JA0201940.0108001

ETFPGARPPMIEHI T WL EGE M R 5

FPGA-based PPM modulated visible light image transmission system
R 2019, 40(1): 162-166  https://doi.org/10.5768/JA0201940.0108002

FETFH-PPME T WIGHE S REERSIRAS MR T

RS code performance analysis of visible lightcommunication system based on H-PPM

R . 2017, 38(5): 751757 https://doi.org/10.5768/JA0201738.0502002

PSEE (EFAVIN

Jo
S
an
e
¥
,E?t
=
il
E


http://www.yygx.net/
http://www.yygx.net/
http://www.yygx.net/cn/article/doi/10.5768/JAO202243.0308001
http://www.yygx.net/cn/article/doi/10.5768/JAO201839.0507001
http://www.yygx.net/cn/article/doi/10.5768/JAO201738.0107004
http://www.yygx.net/cn/article/doi/10.5768/JAO201738.0605002
http://www.yygx.net/cn/article/doi/10.5768/JAO201940.0108001
http://www.yygx.net/cn/article/doi/10.5768/JAO201940.0108002
http://www.yygx.net/cn/article/doi/10.5768/JAO201738.0502002

55 43 4% 5 3 ) B Ot % Vol. 43 No. 3
20224 5 H Journal of Applied Optics May 2022

X E S :1002-2082 (2022) 03-0544-07

B 23 (B G JE 1 25 19 MIMO RS A% S Rt ik 5%

XA ERAR, AREEDY 2 B F
(L RFBT R 2 DG HOR R 5 M7 A TRPETE O, S AR KR 1300225 2. KFEB TR OLH
RSB, F MK KA 130022)

#H B RABANAEALBRERAN YR TEA, AT L EAHUABREZEEZHENSHAN S
Hr i (MIMO) K &% RAZ 8 69 FFRAFAE, 32 8 T — # A B 4845 B R AL 40 MIMO K &% A1 69 o
B, AT AT REZRAAARNE (LC-SLM) i L AR E R AR, @i LI IIEZF %0
AT, R R AW, @A B MIMO KA ARG E b bt A A R AR E T,
W IRIRBL T RO K ST R R IR KSR R R R A T, AT & 2 AR 2 MR (3.8x107)
T, EANES AN R AN BB A 10.5dB, 2 A K4 2 A0 8 MIMO % %89 4 % KA A
93dB, ZAAM AN T EHREHEMMIMO XK L HAFE FB 7 2R E—FHEHK,

X7, LA KBS, LN SR BERR A0SR ; 'R R

FE 452 S:TN929.12 XHEkFRERE: A DOI: 10.5768/JA0202243.0308001

MIMO atmospheric transmission characteristics based on spatial light modulator

LIU Zheqi'’, WANG Tianshu'?, ZHENG Chonghui'?, LIU Xianzhu'
(1. National and Local Joint Engineering Research Center of Space Optoelectronics Technology, Changchun
University of Science and Technology, Changchun 130022, China; 2. School of Opto-electronic Engineering,
Changchun University of Science and Technology, Changchun 130022, China)

Abstract: The influence of atmospheric turbulence on wireless optical communication systems cannot be
ignored. In order to accurately reflect the actual features of laboratory-simulated multiple-input multiple-output
(MIMO) atmospheric turbulence channels, a method using phase screens to simulate MIMO atmospheric
turbulence channels was proposed. The liquid crystal modulation method based on liquid crystal spatial light
modulator (LC-SLM) was studied, and the feasibility of the method was verified by experiments. The
experimental results show that the laser spot of MIMO atmospheric turbulence channels simulated by phase
screen has different degrees of distortion. In the turbulent environment, the power stability of the two-channel
laser emission system is better than that of the single-channel laser emission system. Under the forward error
correction error limit (3.8%107), the link penalty of the single-emission single-receiving system is 10.5 dB, and
the link penalty of the two-emission two-receiving MIMO system is 9.3 dB. This research provides a new idea
for the experimental method of simulating MIMO atmospheric turbulent channels in laboratory.

Key words: wireless optical communication; multiple-input multiple-output; simulation of atmospheric

turbulence; liquid crystal modulation method
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