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Al-Based Optical Loss Compensation:
Research Trends in Free-Space Optical Communication Systems
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ABSTRACT

With the rapid increase in wireless data traffic, free-space optical communication systems are
gaining attention as a promising solution for next-generation wireless communication. However, the
performance of these systems is often degraded because of optical losses caused by environmental
and structural factors. These losses can be categorized into four major types: geometric and
misalignment losses, atmospheric conditions, atmospheric turbulence, and background radiation
losses. Recent research has focused on compensating for these optical losses, with Al technologies
emerging as a promising solution. This study examines the four primary causes of optical loss and
evaluates recent Al-based approaches aimed at mitigating them.

KEYWORDS A|, Deep Learning, FSOC, Machine Learning, Optical Loss Compensation
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