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based on particle swarm optimization-genetic algorithm
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Abstract; In order to meet the safety, parking efficiency and the vehicle’s kinematics requirements of
parallel parking under multiple constraints, a path planning algorithm for parallel parking based on
particle swarm optimization-genetic algorithm is proposed. The parallel parking process is analyzed,
and a quintic polynomial curve is adopted as the basis of trajectory planning, and the vehicle parking
path planning problem is transformed into an optimal control problem by constructing a vehicle kine-
matics model and analyzing the kinematics constraints, collision constraints, and curve endpoint con-
straints in the parking process. The particle swarm optimization-genetic algorithm is used to solve the
problem, the coordinates of the parking start point of the path curve are obtained, and the coefficients
of the path curve are calculated to obtain the path curve that meets the constraint requirements. The
model prediction algorithm based parking path tracking simulation shows that the absolute error in the
parking process is 0. 048 m at most, and the maximum error of body azimuth is 0. 025 rad (about

1.5°). The results indicate that the algorithm can track the optimized path of the quintic polynomial
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curve more accurately, and the attitude of the body at the starting point of the parking is parallel to

the parking line, which meets the requirements of the endpoints of the parking path; at the same

time, it avoids the collision with the surrounding obstacles, which meets the parking safety require-

ments; the front wheel angle change is continuous and the curve is smooth, which also meets the kine-

matics requirements of the vehicle in the parking process. The proposed algorithm can provide an ef-

fective reference path for automatic parking.

Key words: parallel parking; path planning; automatic parking; particle swarm optimization-genetic al-

gorithm; model predictive control
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