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Abstract: This survey paper presents a comprehensive overview of Al-based traffic detection and
autonomous signal operation systems, focusing on the integration of advanced technologies such as
cameras, Raspberry Pi, and image processing algorithms, particularly YOLO (You Only Look Once). With
the rapid urbanization and the increasing number of vehicles, efficient traffic management has become
crucial for improving road safety and reducing congestion. Our survey examines various methodologies
employed in traffic detection, including real-time monitoring and classification of vehicles, pedestrians, and
cyclists. We analyze the effectiveness of using Raspberry Pi as a low-cost computing platform in
conjunction with high-resolution cameras for image acquisition and processing. The paper highlights the
performance of YOLO in detecting traffic objects in diverse environments, showcasing its speed and
accuracy in real-time applications. Furthermore, we discuss the challenges faced in deploying these
systems in real-world scenarios, including environmental variability, data privacy concerns, and the need
for robust infrastructure. Finally, we propose future directions for research, emphasizing the importance of
integrating machine learning with IOT solutions to create smarter, more responsive traffic management
systems. This survey aims to provide insights for researchers and practitioners in developing sustainable
traffic solutions leveraging Al technologies.
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