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Trajectory tracking control of unmanned vehicle based on MMPC

Lu Hongsheng™ , Liu Bin™ ™, Jiang Zheng® , Hu Huizhong*
( " Engineering Research Center for Metallurgical Automation and Measurement Technology of Ministry of Education,
Wuhan University of Science and Technology, Wuhan 430081 )
( ™ Hubei Province Key Laboratory of Systems Science in Metallurgical Process, Wuhan 430081)
Abstract
A control algorithm for trajectory tracking of the unmanned vehicle is proposed in this paper. The trajectory
tracking control problem of unmanned vehicle, considering both safety and comfort, is transformed into multi-con-
straint model predictive control ( MMPC) problem. The objective function and the variable constraints are trans-
formed into the standard form of quadratic programming ( QP) problem for which Lagrange multipliers act as deci-
sion variables, and a reversed solving method for multiplier is presented to obtain the approximate solution Lagrange
multiplier, and then the solution of the control sequence is obtained. Compared with the conventional QP solving
method, the proposed reversed method for multiplier can significantly improve the solving efficiency on the premise
of guaranteeing the accuracy of the solution. The proposed MMPC controller for trajectory tracking of the unmanned
vehicle is simulated on Carsim-Matlab simulation platform, and the simulation results show that the proposed control
method has good tracking performance and real-time performance.
Key words: multi-constraint model predictive control (MMPC) , trajectory tracking of unmanned vehicle, La-

grange multiplier, reversed solving method for multipliers
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