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Abstract With the development of economy, traffic accidents, congestion and pollution are becoming
increasingly serious. As one of the research hotspots, self-driving is becoming an effective way to solve the above
problems. However, considering the high cost and unsure safety, complete self-driving still cannot be widely used.
In this paper, in order to achieve a good trade-off between the safety and cost, PArallel VEhicles (PAVE) based on

Cyber-Physical-Social Systems (CPSS) are proposed. Based on Artificial societies, Computational experiments



and Parallel execution (ACP) method, PAVE build the artificial system model for the actual system, propose the
software-defined vehicle/road(side) system, and construct management and control center to optimize both the
actual and artificial systems in an interactive manner, so as to guarantee a higher level of security. At the same
time, the vehicle and roads are modified to reduce the cost of single vehicle. PAVE make full use of global digital
information, and the resources on the clouds, road(side) and vehicles are integrated seamlessly. By jointly
considering the information from physical, social, and cyberspace, safety and optimal driving experience can be
effectively realized. Therefore, it is possible to ultimately achieve reliable, comfortable, and fast parallel driving.
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