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Al Technology Empowers Optimization and Prospects
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Abstract

With the rapid growth of China’s vehicle ownership (surpassing 430 million units as of March 2025), traditional traffic governance
models have become inadequate to address the compound challenges of “road supply-demand imbalance, escalating accident risks,
and worsening energy consumption.” This paper systematically explores the innovative pathways, applications, and prospects of
Al technologies—including multimodal perception technology,deep reinforcement learning algorithms, and vehicle-road-cloud
collaborative architecture—in urban traffic governance. The vehicle-road-cloud integrated architecture reduces energy consumption
for autonomous vehicle platooning by 18%.Finally, the study proposes synergistic technical optimization pathways integrating
federated learning frameworks and lightweight model deployment, alongside policy recommendations for legislative innovation and
cross-departmental data sharing mechanisms. These proposals aim to address critical challenges in intelligent transportation systems,
balancing technical feasibility with governance frameworks.
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