y s g T PERTER
4 Ly’ i
(@ # #gl- % S o %1z A Eh: PEMFRKE SR EHUAS LRI

FEMELERFS

QPTICS AND PRECISION ENGINEERING . W

Gamma—Gammayi i a8 T 1~ X2 i ki A B i
gkte, TEE, KA, B

SIHASC:

g, FEEE, SKAIME, 5. Gamma—Gammalii it {518 T ) S5 B B bz BRI, D62 K% TR,
2020, 28(11): 2437-2445.

ZHANG Yue, WANG Hui-qin, ZHANG Li-ping, et al. Generalized space—time pulse position
modulation over Gamma—Gamma turbulence channel[J]. Optics and Precision Engineering, 2020,

28(11): 2437-2445.

TEZL L View online: https://doi.org/10.37188/0PE.20202811.2437

FETT ARG HA S B

Articles you may be interested in

T8 A T RO G U2 8]
Double spatial modulation suitable for atmospheric laser communication

Jesz K% T RE. 2020, 28(3): 565572 https://doi.org/10.3788/0PE.20202803.0565

Log—normalfiii it {5 18 kA 2% 25 ks
BER performance of Faster—than—Nyquist communications under Log—normal turbulence channel

e KW T 2020, 28(2): 465-473  https:/doi.org/10.3788/0PE.20202802.0465
IEAT BB — 1AM oy 2 PR A i 28 N T DG (5 R 40

PF-OFDM dimming control for indoor visible light communication systems

S K% TR 2015, 23(102): 85-91  https://doi.org/10.3788/0PE.20152313.0084
N AT HOCET ARSI B E 1 R GE R

Application of wavelet denoising in distributed optical fiber interferometric vibration detection and

location system

Se2F K58 T, 2015, 23(102): 71-76  https://doi.org/10.3788/0PE.20152313.0070
23 (BRI 15 2R 5 R X gl i e A 1) 52

Impact of spatial light modulator pixel structure on wavefront reconstruction

2 K% T RE. 2020, 28(10): 2151-2157  https://doi.org/10.37188/0PE.20202810.2151


http://www.eope.net/
http://www.eope.net/
http://doi.org/10.37188/OPE.20202811.2437
http://doi.org/10.3788/OPE.20202803.0565
http://doi.org/10.3788/OPE.20202802.0465
http://doi.org/10.3788/OPE.20152313.0084
http://doi.org/10.3788/OPE.20152313.0070
http://doi.org/10.37188/OPE.20202810.2151

#28% H11M e R TR Vol.28 No. 11
2020 4E 11 A Optics and Precision Engineering Nov. 2020

XEHS 1004-924X(2020)11-2437-07
Gamma-Gamma imit G818 N/ X == B Rk i AL & 1F §

K BLEERY KA, QAR
(LEMEIA® HENSAEEFR . HH =M 7300505
2RE4BRIMNBERAARAG IMAEE K, 8 2N 730000

FEE 4 % BEAG 2 8] 9 ) 23 18] 5 05 ) FH B 5 A1 A% i o S O FELARL A6 ) AL, AR SR 48 M IR OS5 0 s R R A 25 6 L B

T —Fp T oz ik A7 B 98 il ( Generalized Space-time Pulse Position Modulation, GSTPPM) F %, HMN AT ) o

R R HACREL A e ST R0k o Ao R e S D SR T RO PR B S8 R TS S R . AU AL L HES T GSTPPM r &R
IR R Ze e ik 20, ORI 2 4 R 0 0 BT 4 07 2 5 B0 O A IR ) O R AT TR LG . D B R AR Y BOL SR 8E

VI ) B 45 1 2 B, GSTPPM J5 58 1) % Yo 18 28 ) &b o 1 2 B0 420 L D' 2 D) Ik oo o 2 080 okl R0 ) SOl 2 [0 ik e o7 8 90 1

ML R A AT L (2.4,4)-GSTPPM BYiR 15 3R B8 AR T (32,4, 4)- 5625 [a) ik w37 B 98 0 A1 (5, 4., 4)-7 ok 28 i) fik w oz

HiAS ., 2 BER=10 °HF, 5 00 E M L b5 35 3 58 729 7 dBF1 5.5 dB,

X 8B W REKREE BT RGAR T LR AR A F AR iR &

FE4ESTNI29. 12 XHERFRIZAD : A doi:10. 37188/OPE. 20202811, 2437

Generalized space-time pulse position modulation
over Gamma-Gamma turbulence channel

ZHANG Yue', WANG Hui-qin'* , ZHANG Li-ping’, BAO Zhong-xian'

(1. School of Computer and Communication ,
Lanzhou University of Technology . Lanzhou 730050, China;
2. Lanzhou Railway Communication ,
China Railway Lanzhou Bureau Groups Co. Ltd, Lanzhou 730000, China)
% Corresponding author s E-mail : 15117024169 (@139. com

Abstract: To overcome the low space resource utilization and limited transmission rate of traditional
optical spatial modulation, a Generalized Space-time Pulse Position Modulation (GSTPPM) scheme
was proposed by combining a linear dispersion code with optical spatial modulation. The principles of
generalized space-time dispersion matrix mapping and pulse position modulation mapping were
introduced in detail. In addition, Signal detection was performed by using a sphere decoding
algorithm. The theoretical bit error rate (BER) expression for the GSTPPM scheme was derived, and
the performance of the proposed scheme was compared with existing optical spatial modulation
schemes by using the Monte Carlo method. When the number of lasers and the modulation order are

fixed, the results show that the transmission rate of the GSTPPM scheme is significantly higher than
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that of spatial multiplexing, spatial pulse position modulation (SPPM), and generalized spatial pulse
position modulation (GSPPM). At the same transmission rate, the BER of (2,4, 4)-GSTPPM is
clearly superior than that of (32,4,4)-SPPM and (5,4,4)-GSPPM. When BER=10"°, GSTPPM

scheme improves the signal-to-noise ratio by approximately 7 dB and approximately 5.5 dB, respectively.

Key words: wireless optical communication; optical spatial modulation; generalized space-time pulse

position modulation; bit error rate
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