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Error performance analysis of SIMO-UWOC systems with
selection combining diversity in mixed oceanic fading environment

ZHU Jiabin, LI Yueheng', JU Meiyan, LYU Yong, HUANG Ping, WANG Yuan, REN Jie
(College of Information Science and Engineering, Hohai University, Changzhou Jiangsu 213200, China)

Abstract: To improve the bit error rate performance of underwater wireless optical communication systems in complex oceanic
fading environments, a single-input multiple-output underwater wireless optical communication (SIMO-UWOC) system is es-
tablished, which comprehensively considers generalized Gamma-distributed ocean turbulence, zero boresight pointing errors,
and Elamassie path loss. The selective combining (SC) diversity bit error performance of this system is investigated. Based on
the Meijer-G function and the multivariate Fox-H function, a theoretical closed-form expression for the system's average bit er-
ror rate is derived, and its correctness is verified through Monte Carlo simulations. Simulation results show that compared to a
single-input single-output(SISO)-UWOC system, the SIMO-UWOC system employing SC diversity significantly improves bit
error performance and transmission distance. At a bit error rate of 10, the transmission distances corresponding to diversity or-
ders of 2, 3, and 4 are increased by 126.5%, 179.4%, and 203%, respectively, compared to the SISO-UWOC system. Further-
more, performance continues to improve as the receiving aperture increases and pointing error jitter decreases.
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