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Abstract: Underwater wireless optical communication(UWOC) has been widely used for high-speed and high-
capacity underwater data transmission because of the lowest link delay, the highest transmission rate and the lowest
implementation cost. At high transmission rates, even a short period of blockage or occlusion can lead to sudden com-

munication interruption, which results in the loss of a large amount of transmitted information. To address the issue of

YFEEER: 2025-06-01; {&EIHHA: 2025-09-16
BIEEE: SR, danwuyue@fyust.edu.cn



«59.

HIERIE 2025 45 10 #i

communication link blockage and improve system transmission stability, a RIS-assisted UWOC system was proposed.

The specific research process was as follows: (1) the cascaded turbulent channel fading coefficients from source to

destination were modeled as Gamma-Gamma distributions, and the pointing errors caused by beam jitter and RIS jit-

ter were considered. (2) The UWOC system employed intensity modulation with direct detection, and the transmitting

light source could be switched to the optimal one for communication based on feedback from the receiver. (3) The

probability density function of the instantaneous received signal-to-noise ratio(SNR) of the RIS-assisted system was

derived. Based on the probability density function, a closed-form expression for the interruption probability was pro-

vided. (4) Closed-form expressions for the finite SNR diversity order and the asymptotic diversity order at high SNR

were derived. (5) Monte Carlo simulations were conducted to verify the correctness of the derived results. Theory

analysis and simulation experimects show that the transmission stability of the system can be significantly improved

by increasing the number of emitting light sources. Moreover, when the product of the number of transmitting light

sources and RIS blocks was constant, the system achieved the same asymptotic diversity order.

Key words: UWOC, RIS, ocean turbulence, optimal selection
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