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Abstract

Urban traffic congestion results from fixed-time traffic signal control systems that cannot
adapt to changing traffic conditions, leading to unnecessary delays and vehicle accumulation.
This project aims to develop and compare three traffic signal control methods: Fixed-Time,
Rule-Based, and Machine Learning, using Eclipse SUMO simulation with real traffic data. All three
control strategies are connected to SUMO via TraCl for real-time signal adjustment. System
performance is evaluated using key metrics including average waiting time, queue length, and
traffic flow rate. Additionally, a prototype control system using Raspberry Pi is developed as a
proof-of-concept. The study demonstrates the potential of Al/ML techniques to improve traffic

signal efficiency, reduce delays, and enhance overall traffic throughput.



