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Abstract: Traffic congestion has become a serious problem in urban areas due to the rapid increase in
the number of vehicles. Traditional traffic signal systems operate on fixed time intervals and fail to adapt
to real-time traffic conditions, resulting in unnecessary delays, fuel wastage, and increased pollution. To
overcome these limitations, this paper presents a Vision-based Intelligent Traffic Light System that
dynamically controls traffic signals using real-time video processing.

The proposed system uses a camera to monitor traffic density on each lane. Computer vision techniques
implemented using OpenCV are applied to detect and count vehicles. Based on the detected vehicle
density, traffic signal timings are adjusted automatically. The system also includes pedestrian crowd
detection for safe crossing, emergency vehicle prioritization, and accident detection with automatic alert
generation. An Arduino UNO is used to control traffic lights based on commands received from the
processing unit. The proposed system aims to improve traffic flow efficiency, enhance road safety, and
provide a low-cost and scalable solution for smart city traffic management.
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