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Lateral Tracking Control of Low Speed Automatic Driving

TANG Kun,
(Beijing Falcon Image Technology Co.,

CAO Zhixiong
Ltd., Beijing 100089, China)

Abstract: In order to improve the lateral tracking control performance of low speed autonomous vehicle under
different conditions, a joint controller based on pure pursuit (PP) control and model predictive control (MPC) is
designed. When the deviation of position and direction are large, it is switched to PP control. When the deviation of
position and direction are small and the MPC constraint is satisfied, it is switched to MPC. At the same time, a mode
switching controller is designed to ensure smooth switching between the two kinds of control systems. The simulation
analysis and real vehicle test are carried out for the joint controller. The test results show that, compared with MPC,
the speediness and stability of the tracking of the joint controller are optimized obviously and compared with PP
control, the accuracy of the tracking is also improved obviously. The addition of mode switching controller improves
the robustness of the switching process.

Key words: low speed automatic driving; path tracking; pure pursuit (PP) control; model predictive

control (MPC); switching control
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