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Research on an autonomous driving collision avoidance method
based on drivable area

WU Pengke, ZHANG Weiwei, WU lJianlong, CHENG Jiazhuo

(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract; In the process of the popularization of autonomous driving technology, the collision avoidance method between vehicles
and pedestrians has always been a hot topic. In this paper, the uncertainty of pedestrian movement, the influence of moving vehicles
on pedestrian movement and other factors are combined with the concept of entropy, and an automatic driving collision avoidance
method based on driving zone is proposed. This method is based on the calculation of self —defined vehicle driving area and
corresponding space entropy, and then applied to the collision prediction between vehicles and pedestrians. First, the information
data obtained from the vehicle’s own sensor is used to generate the alternative trajectory route of the vehicle by the method of
superposition of speed and path planning. Then the pedestrian position is predicted based on the social force model and Markov
model to obtain the pedestrian position probability. Finally, the optimal trajectory of the vehicle is obtained according to the objective
optimization algorithm to achieve collision avoidance. Simulation experiments show that the proposed automatic driving collision
avoidance method based on driving zone can effectively interact with pedestrians safely under different driving conditions, which is
of great significance to promote the development of automatic driving and ensure the safety of pedestrians on the road.
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Fig. 3 Velocity planning diagram
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Fig. 4 Schematic diagram of pedestrian status
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Fig. 5 Experimental simulation scene
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