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Fig. 1 Sketch map of vehicle preview kinematics
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Fig.2 Block diagram for fuzzy sliding mode controller
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Fig. 3 Membership functions of sliding mode surface s
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Fig. 7 The response curve of front wheel steering angle
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Fig. 9  Simulation results of lateral and direction errors
when vehicle's mass change according to

sinusoidal variation
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Fuzzy sliding mode lateral control of intelligent vehicle based on vision

LI Lin-hui"?, LI Ming'*, GUO Jing-hua'”, LIAN Jing"'*

( 1. State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology
Dalian 116024, China;
2. School of Automotive Engineering, Faculty of Vehicle Engineering and Mechanics, Dalian University of Technology
Dalian 116024, China )

Abstract: Lateral control of intelligent vehicle is investigated taking the intelligent vehicle DLUIV-1
based on visual navigation as the control object. Firstly, the system model of vehicle lateral control
based on visual preview distance is established. The lateral error and direction error are calculated
making use of the model of vehicle preview kinematics containing speed and other factors. Secondly,
an efficient strategy of fuzzy sliding mode lateral control for intelligent vehicle is proposed according to
the characteristics of lateral control. The integration of the vehicle current lateral error and direction
error is chosen as the parameter of the sliding mode switching function to design the sliding surface.
The value of the control variable is adjusted according to the fuzzy control rules to ensure that it meets
the existence and reaching condition taking sliding mode switching function as the control target, and
ensure the stability of the steering wheel rotation. Simulation results show that the lateral controller

can guarantee high path-tracking accuracy and strong robustness for the change of model parameters.

Key words: intelligent vehicle; lateral control; fuzzy control; sliding mode control



