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Intelligent Car Lane Change Control Algorithm Based on
Differential Flatness and MPC

BAI Cheng—pan, HUI Fei,JING Shou-cai
(School of Information Engineering ,Chang’ an University,Xi’ an 710064 ,China)

Abstract; In order to improve the safety of intelligent car lane change,an intelligent vehicle lane change trajectory planning and tracking
algorithm based on differential flat theory and model predictive control ( MPC) algorithm is proposed. The optimal path based on
sigmoid function is obtained by using constraint solution. Taking the parametric time function and polynomial as flat output,a nonlinear
performance index function is constructed by using the differential flatness theory and optimized to complete the speed planning. Thus,
the path planning of intelligent vehicle path—velocity decomposition is realized. Using the advantages of the dynamic model predictive
control algorithm,the real —time control of the wheel steering of the intelligent vehicle enables the vehicle to complete lane change
according to the planned track. Through the joint simulation of CarSim and MATLAB/Simulink, the proposed trajectory planning

algorithm is applied to the vehicle system simulation software for verification. The results show that this algorithm can achieve the

trajectory planning and tracking control of intelligent vehicles,so that it can safely and efficiently switch to the target lane.
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