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Abstract

With the increasing number of cars, the number of parking lots is gradually decreasing. It is diffi-
cult for novice drivers to skillfully complete parking activities. Based on this phenomenon, auto-
matic parking technology has developed rapidly. This paper mainly studies the trajectory plan-
ning algorithm of automatic parking, and completes the modeling of trajectory planning proposi-
tion through simultaneous constraints of vehicle kinematics, starting point, vehicle speed and ac-
celeration and cost function in the optimal control problem. When solving the proposition, the
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fully simultaneous orthogonal collocation finite element method is used to discretize it into NLP
problem, and the parameters of the cost function are optimized. Through the joint simulation of
Matlab and AMPL, the variables that meet the constraint conditions are obtained and the cost
function is minimized. The experimental results show that the optimization method of cost func-
tion makes the vehicle have less angular velocity change of front wheel angle and better ride com-
fort when parking.
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Figure 1. Vehicle kinematics model
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Figure 2. Vehicle velocity curve before parameter optimization
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Figure 3. Vehicle velocity curve after parameter optimization
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