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Table 1 Basic vehicle parameters
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Table 2 Basic parameters of the controller

EX BUA

00 s 358, Np 29

Fa il B 4 Ne 5

KEERI 1/s 0.02
6t BT {IOO 0}
0 100

5 i AT AE B R [10]
A+ p 1 000

TERE RS 2k S50 T 00, B 400 4 T 00, % O ] i
A2 MPC 2 Tl 25 R A U5 im0 4 £ 29 A MPC
Pl AT X b, O X SR Al 2 (a) ~2(c)
Fii7s o

NIEL 2 7] LU, A 25 00 s 24 91 455 1] 4% 7
PRER R BT A R IR PG, G AT B R
FE PRS0 D AR A A T AR L i A
R Ry P AR 2 T 2% A i ) 24 SR 4 T e RE 8 A
B b, ST B0 BB A o 7 A R Il O 2 L /N A R
TR AT R E E

—SEHIE
— TR AR 4R
AN AR ~
0 2 4 6 8 10 0 2 6 8 10
Ts Ts Ts
(a) BRERZOR XL (b) B9k £ 2B AT L (c) RERA I f ZE AL 5 T

& 2

HBZMRIRFME AT

Figure 2 Comparison of path tracking and sideslip angle change
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Figure 3 Architecture of adaptive time domain parameter

MPC controller
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Intelligent Vehicle Trajectory Tracking Control Based on Adaptive Time Domain
Parameter MPC

LIU Zhigiang, ZHANG Qing
(College of Automotive and Traffic Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract. In order to solve the problem of stability and control accuracy of intelligent vehicle active steering track-
ing control on low adhesion road surface, an intelligent vehicle trajectory tracking control strategy based on adaptive
time domain parameters was proposed. Based on the vehicle dynamics model and model predictive control algorithm
(MPC), a linear time-varying MPC controller was established, and dynamic constraints including tire side deflec-
tion constraints, centroid side deflection constraints and front wheel angle constraints were added to solve the opti-
mal front wheel steering angle. The influence of time domain parameters in the controller on the control effect was
analyzed, and an adaptive time domain parameter controller was designed. According to the acquired vehicle
speed, the optimal predictive time domain and control time domain parameters were obtained and input to the con-
troller, improving the control accuracy and stability of the controller at different speeds. By building the MATLAB/
SimuLink and CarSim co-simulation platform, the fixed time domain controller and adaptive time domain controller
were compared and simulated with the condition of low adhesion road surface. The results showed that the adaptive
time-domain controller could effectively improve the performance of the controller, reduce the lateral deviation, and
improve the control accuracy of trajectory tracking. At the same time, it also had strong adaptability to different
speeds, and the lateral deflection angle of the vehicle center of mass was controlled within 0°=1.5°, which effec-
tively ensured the stability of the vehicle.

Keywords: intelligent vehicle; trajectory tracking; model predictive control; adaptive ;active front steering



	ZZGY202401_部分47
	ZZGY202401_部分48
	ZZGY202401_部分49
	ZZGY202401_部分50
	ZZGY202401_部分51
	ZZGY202401_部分52
	ZZGY202401_部分53

