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Abstract: Proposed with the development of ITS at the end of the 20th century, vehicle-infrastructure
cooperation has gradually become a hot topic in recent years with the rapid development of the mobile
communications, artificial intelligence and other technologies. Firstly, from the perspective of coordinating
and solving the contradiction between vehicle and infrastructure, we briefly reviewed the evolution and
development history of the idea and connotation of vehicle-infrastructure cooperation, and listed and
introduced the cases of generalized vehicle-infrastructure cooperation technology such as the highway
electronic toll collection ( ETC), intelligent highway magnetic guidance, etc. Then in view of the current
industry concerns for traffic safety and vehicle control function requirements, we put forward the concept of
intelligent vehicle-infrastructure cooperation based on the direct communication between vehicle and
infrastructure, and establish the framework including on-board system, roadside system and cloud control
center. Finally, we expounded the working mechanism of intelligent vehicle-infrastructure cooperation from
three levels of functional cooperation, operational cooperation and institutional cooperation. Among them, for
the functional cooperation at the system design stage, we mainly discussed the technical comparative

advantages of roadside function and on-board function, the principle of software and hardware cost sharing,
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and put forward the viewpoint of redundancy design of on-board and roadside functions as a whole. For the
resource coordination at the system operation stage, we established a method for optimal allocation of the
computing and communication resources between on-board and roadside systems that minimizes system time
delay and energy consumption. At institutional cooperation level, we mainly elaborated the principle of

integrated design and coordinated deployment of vehicle and infrastructure covering standards, policies,

regulations, etc.
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