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Abstract: With the acceleration of urbanization and the increase in transportation demand, traditional traffic
management systems are facing increasingly severe challenges and are in urgent need of intelligent transformation
through advanced technological means. This paper deeply explores the application of Artificial Intelligence (Al) in
Intelligent Transportation Systems (ITS), focusing on the specific implementation paths of Al technology in traffic
flow optimization, signal control, and public transport scheduling. By providing an overview of the current state of
Al technology, the paper clarifies the development history and importance of ITS and proposes various optimization
strategies of Al in the traffic system, including route planning optimization, traffic signal control optimization, and
public transport scheduling optimization, revealing how these methods effectively enhance the overall performance
and operational efficiency of the traffic system. At the same time, this paper systematically studies many aspects such
as traffic data collection and parsing, forward-looking prediction of traffic flow, and user behavior modeling through
a framework of data analysis and prediction, algorithm optimization, and actual case analysis. The optimization
applications of Genetic Algorithm (GA), Particle Swarm Optimization (PSO), and Neural Networks (NN) are discussed in
detail, demonstrating their effectiveness and scalability in solving complex traffic problems. Combined with practical
cases, this paper ultimately proposes future research directions for the integration of ITS and Al, providing theoretical
support and practical guidance for the intelligent progress in the field of transportation and promoting the realization
of smart city construction goals. Through this series of studies, this paper clarifies the core role of Al in the optimization
of intelligent transportation systems, hoping to provide valuable reference for traffic managers, policymakers, and
researchers.
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