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Abstract

Due to their large size and limited field of view, large vehicles exhibit extensive visual blind spots, particularly the inner wheel gap
blind spot during right turns, which can easily lead to severe traffic accidents involving pedestrians and non-motorized vehicles,
posing a significant threat to road safety. Traditional blind spot monitoring systems predominantly employ passive methods such as
single cameras or reflective mirrors, suffering from low detection accuracy, poor environmental adaptability, and inability to provide
real-time warnings, making them inadequate for complex traffic scenarios. To address these issues, this paper proposes a multi-
sensor fusion-based blind spot monitoring system for large vehicles that integrates ultrasonic radar and visual sensor data with an
improved lightweight deep learning algorithm. This system enables precise detection, distance measurement, and dynamic tracking
of targets (e.g., pedestrians and non-motorized vehicles) within blind spots, while incorporating a multimodal warning mechanism to
simultaneously alert both drivers and surrounding road users. The research findings provide technical support for advancing active
safety technologies in large vehicles and hold significant practical value for enhancing road safety standards.
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