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Research on active collision avoidance control algorithm for intelligent
vehicles in longitudinal and lateral directions

WANG Xinging, WANG Jirong, YANG Zhenyu, CUI Junguo, ZOU Yupeng
(School of Mechanical and Electrical Engineering, China University of Petroleum(East China), Qingdao 266580, China)

Abstract; Aiming at the problems of unreasonable collision avoidance trajectory planning, insufficient
trajectory tracking accuracy and poor vehicle stability in the current intelligent vehicle active collision
avoidance system, a trajectory planning algorithm based on quintic polynomial and a trajectory track-
ing control algorithm based on model predictive control theory were designed. When using the longi-
tudinal collision avoidance method, the longitudinal reference velocity is planned based on Newton’s
laws of motion. When using the lateral collision avoidance method, the lateral reference position and
reference yaw angle are planned based on a quintic polynomial. Based on the seven-degree-of-freedom
vehicle dynamics model considering the nonlinear working area of tires, the vehicle yaw stability and
roll stability are considered, and the longitudinal speed, lateral position and yaw angle of the vehicle
are taken as inputs. A joint simulation platform was built in PreScan/CarSim/Simulink to verify the
rationality of the designed collision avoidance trajectory planning algorithm, the effectiveness of track-
ing accuracy of trajectory tracking control algorithm, and the vehicle handling stability during collision
avoidance,

Key words: collision avoidance trajectory planning; collision avoidance trajectory tracking; quintic pol-
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