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Advances in deep learning—enabled
underwater wireless optical communication

ZHU Hongna',LIU Zhongtao',ZHU Yuxuan', YU Shui', LANG Ziyi*,LUO Bin’, WU Zongling*

(1. School of Physical Science and Technology, Southwest Jiaotong University , Chengdu 610031, China;
2. School of Information Science and Technology , Southwest Jiaotong University , Chengdu 610031, China)

Abstract: Underwater wireless optical communication(UWOC) offers advantages such as wide bandwidth, high data transmis-
sion rates, and low-cost, compact transmitters, making it a key supporting technology in the field of marine communication.
However, the underwater channel environment is complex and affected by various factors including absorption, scattering, and
turbulence, which limit the performance of traditional methods in complex dynamic scenarios. In recent years, deep learning
(DL), with its powerful nonlinear fitting capabilities and data-driven advantages, has provided important support for the devel-
opment of UWOC. This paper summarizes the application of DL in key technical areas of UWOC, including channel estima-
tion, signal detection, modulation format recognition, orbital angular momentum(OAM )mode recognition, and network optimi-
zation. Finally, the future application of DL in UWOC is summarized and prospected.

Key words: underwater wireless optical communication, deep learning, channel estimation, signal detection, modulation for-

mat recognition, modal identification of orbital angular momentum, networking optimization
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