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Double spatial modulation suitable for atmospheric laser communication
WANG Hui-gin® , YANG Shun-xin, LI Ya-ting, WU Xin

(School o f Computer & Communication
Lanzhou University of Technology, Lanzhou 730050, China)
* Corresponding author , E-mail ; 15117024169 @139. com

Abstract: Compared with traditional optical spatial modulation, optical generalized spatial modulation
has a significant improvement in transmission rate and spectral efficiency. However, its bit error rate
(BER) is not ideal. In this paper, a double spatial modulation (DSM) is proposed to simultaneously
activate two lasers, using pulse position modulation (PPM) and pulse amplitude modulation (PAM).
The theoretical upper bound of the bit error rate of DSM is then derived using union bound
technology. Furthermore, the effect factors of spectral efficiency, transmission rate, and complexity
are analyzed. The performance of DSM is compared with that of the proposed optical spatial
modulation. The simulation results show that the DSM improves the spectrum efficiency and
transmission rate of the system, and efficiently reduces its BER. When the transmission rate is the
same and the bit error rate is 1 X 107°, the signal-to-noise ratio of (3, 4)-8PPM-2PAM DSM is
improved by approximately 2. 5 and 6 dB compared with (4, 4)-8PPM SPPM and (3, 4)-4PPM
GSPPM, respectively. Further, its spectral efficiency is increased by 2. 335 and 0. 375 bits/(s « Hz),
respectively. Therefore, DSM scheme can effectively improve the transmission rate of atmospheric

laser communication in the future.
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