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Abstract: In recent years, the transportation system has become increasingly complex, and the pressure on urban roads has
gradually increased. Problems such as traffic congestion, frequent accidents, and rising energy consumption have compounded.
Traditional traffic monitoring and management methods, which rely heavily on manual intervention and fixed rules, are
insufficient in dynamically understanding traffic conditions and providing precise responses. With the development of artificial
intelligence technology, deep learning offers a new path for the innovation of intelligent transportation systems. Based on
this, this paper takes deep learning as the core and constructs a system concept for vehicle detection, traffic flow analysis,
congestion identification, and signal optimization control, with the aim of injecting new impetus into the construction of smart
cities.
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