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Research on hybrid control strategy of intelligent vehicle
trajectory tracking based on LSTM neural network

ZHANG Liang, CHENG Hao, LU Jianwei, LEI Xiayang
(School of Automobile and Traffic Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract; In order to solve the problem of low computational efficiency and poor real-time performance
of iterative solution of implicit model predictive control (MPC) in the process of vehicle trajectory
tracking, as well as the limitation of explicit MPC constrained by pre-computation, a hybrid control
strategy based on long short-term memory (LSTM) neural network combined with MPC and linear
quadratic regulator(LLQR) is proposed. By setting the dynamic switching condition of the controller,
LQR is used for feedback control at low speed or when the state error is small, so as to respond quick-
ly and reduce the computational cost. At high speed or when the state error is large, MPC is used to
provide high-precision trajectory tracking, and LSTM neural network is used to learn MPC control be-
havior online to gradually approximate its control effect. When the LSTM learning error meets the
threshold, the system switches to the control mode of LSTM combined with LQR, LLSTM generates
the basic control signal, and LLQR is responsible for real-time feedback adjustment to compensate for
the disturbance or error in the dynamic environment. The simulation results show that the hybrid con-
trol strategy can improve the tracking control precision and computational efficiency significantly.
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