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Abstract

Low visibility during foggy weather is a significant contributing factor to traffic accidents, making the development of an intelligent
fog light control system with environmental self-sensing capabilities imperative. This study investigates a visibility perception model
based on image contrast and multi-source sensor fusion, designs adaptive fog light activation strategies tailored to driving conditions
and environmental levels, and establishes a real vehicle testing platform for performance evaluation under various operating
scenarios. The research findings demonstrate the system’s response accuracy and control reliability in complex meteorological
conditions, providing technical support for enhancing fog driving safety and vehicle intelligent lighting control systems.
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