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Abstract : With the acceleration of urbanization and the continuous growth of motor vehicle ownership, urban
road traffic congestion has become a core issue affecting social and economic development
and residents' lives. Traffic signal control, as a key means of urban road traffic management, its
optimization level directly affects the efficiency of road network operation. However, facing the
complex and changeable traffic environment, the traditional analysis and optimization model relying on
manual experience has exposed problems such as delayed response and insufficient service capacity.
Based on this, this paper deeply explores the collaborative optimization strategy of traffic signals
based on big data and artificial intelligence (Al). It analyzes issues from three directions: knowledge
graph, machine learning, large language models (LLMs), and informationization of service processes,
and proposes a systematic solution path based on the construction of an integrated cloud service
platform.
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