S RIE B RIEZIE (B

SIS T Whifs e XN AR LT HE R 25 5 AN R (1 2 b OB AR R g SR BE A BT [)). DB (S H R 2023 ,47(3) :31-36.
ETHERRESAEAESHNEMHCERERRIRB RS
93‘ $ L ZTJIS“J% 23, i” ’7{—1211:I b ﬁ%iﬂi L %%4‘@% 4; B/@/J\ﬂ >

(LKBFEHTRYE BT EE TRE¥RE, KE 130022200508 T2 SEm 46, dbaT 100081 ;3.5 EIRN# B K& 6240 % WL $ BT
EHT, KA 130033 ;4. K 3 T K5 23 A6 AF AR B R M 5 A TRBFSE 0, K& 130022; 5.0 E A R 32215 #BL)

R . O TWETUE R AR 38 1) 15 22 DA 2 #4751 SR R e i) T 1) B M OGBS RGP R R e, R
Gamma—Gamma {5 ALY, AL KA 5 7 100 15 20 TRV A0 65 S ol 28 , S 45 5 5 P P 4 e R DG T 21 5 S R 280 1) 2 T 38
AT R GBI AR I A RIE L W al LW, 24 PAPUE RN 400 km KIHAA 45° P4 1 550 nm B 4%
I AR AR RN IR 7] 1R 25 B AR HE 22 (BB A — A Le Al 4 B, M s B s 5 S e S 8 T 38 5 2R 4 5
1.519%x107.6.907 x 108.1. 357 x 10°%,

KR MO ; F5 R 22 s RIS s Gamma—Gamma {738 ; 73R AL A TR

MESES . TNG29.12 THIFEM.A  XEHS.1002-5561(2023)03-0031-06
DOI:10.13921/j.cnki.issn1002-5561.2023.03.005 FRAEZE (RIERSE)#RIZE (OSID) .

Bit error performance analysis of satellite—ground laser
communication system based on pointing error and different noise

YIN Xing', YAO Haifeng??, LIU Zhi'*, CHANG Yidi', DONG Keyan’, TAO Xiaoke*

(1. School of Electronic and Information Engineering, Changchun University of Science and Technology, Changchun 130022, China;
2. School of Optics and Photonics, Beijing Institute of Technology, Beijing 100081, China; 3. Changchun Institute of Optics,
Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China; 4. NUERC of Space and Optoelectronics
Technology, Changchun University of Science and Technology, Changchun 130022, China; 5. PLA No.32215 Troop)

Abstract: In order to study the average bit error rate performance of satellite-ground laser communication system under the com-
bined influence of atmospheric turbulence, pointing error and various noises. In this paper, a combined attenuation model of at-
mospheric turbulence and pointing error is established using the Gamma-Gamma channel model, and a closed expression for the
average bit error rate of the satellite-ground laser communication system with respect to the combined attenuation model is de-
rived by combining various noises. The research results show that when the satellite orbit altitude is 400 km, zenith angle is 45 °,
wavelength is 1550 nm and the normalized ratio of equivalent beam and the pointing error displacement standard deviation (jit-
ter) is 4, the average bit error rates corresponding to total noise, thermal noise and background noise are 1.519x107 6.907x10*
1.357x10* respectively.

Key words: satellite-earth laser communication, pointing error, all kinds of noise, Gamma-Gamma channel, average bit error

rate, coherent optical communication
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