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Speed Regulation on Automatic Vehicles Based on Cyber-Physical System

Gong Yan, Lu Xiao

(Beijing science and technology information research institute, Beijing 100044, China)

Abstract: In the roadway network where the common vehicles and the automatic vehicles travel together,
the recognition capability of the automatic vehicles’ vision system is important to travel safety. According
to the basic structure of vision system located on automatic vehicles, this paper analyzes the visibility gap
between it and human vision. The simulation driver’ s speed regulation algorithm has been proved to be su-
perior to the two typical speed regulation algorithms in severe weather (including low visibility). However,
the analysis shows that the simulation driver’ s speed regulation algorithm may cause traffic accidents.
Therefore, based on Cyber- Physical System (CPS), the paper proposes a speed regulation algorithm to
solve the traffic safety problem caused by the visual gap between the automatic vehicles and common vehi-
cles. In order to compare the safety of the two algorithms, the paper develops a roadway network model of
traftic accidents caused by visual gap in low visibility. The model can describe the entire process from the
occurrence of a traffic accident to local roadway network paralysis in three stages. Finally, a probability in-
dex of roadway network accidents and an index of the average paralysis time are established. The simula-
tion results show that the traffic accident rate of the simulated driver by the speed regulation algorithm is
high, while the traffic accident would not happen by the safety speed regulation algorithm based on CPS.
Keywords: urban transportation; automatic driving; vehicle vision system; Cyber-Physical Systems (CPS);
speed regulation algorithm; roadway network model; low visibility
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