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Optical generalized quadrature spatial
modulation technology in free space optical communication

LI Jin, ZHAO Hui", MA Weiwen, DENG Wenchao, LI Jing

(School of Communication and Information Engineering, Chongqing University of Posts and Telecommunications, Chongqing 400065, China)

Abstract: In order to improve the spectral efficiency of existing optical spatial modulation systems, an optical generalized quadra-
ture spatial modulation(OGQSM) technology is proposed, in which multiple transmitting optical antennas are simultaneously acti-
vated in the in-phase and quadrature domains to transmit the real and imaginary parts of the modulated signals respectively. This
technology extends the modulation symbols to the in-phase and quadrature domains, so that the system can carry more bits in the
spatial domain, thus improving the spectral efficiency and bit error performance of the system. The Malaga turbulent channel which
is suitable for all turbulent states is used to analyze the OGQSM system bit error performance of the proposed technology under the
combined action of atmospheric turbulence, pointing error and path loss. Monte Carlo simulation results show that, compared with
the existing optical spatial modulation technology, the proposed OGQSM technology can obtain better spectral efficiency and error
performance, and the number of receiving optical antennas is positively correlated with the bit error performance of the system, the
pointing error and the atmospheric turbulence intensity are negative correlated with the bit error performance of the system.
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