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Model-free Adaptive Control Based Lateral Control of Self-driving Car
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Abstract
problem of self-driving car. First, the trajectory tracking problem for self-driving car is converted into the stabilization

In this paper, a control scheme based on model free adaptive control is proposed for the lateral control

problem concerning a preview-deviation-yaw. Then, the lateral control system of the self-driving car is converted into a
virtual dynamical linearization data model via a novel dynamic linearization technique. After that, a model free adaptive
control algorithm, and its corresponding pseudo gradient estimating algorithm and pseudo gradient resetting algorithm
are designed, such that the automatic drive of the self-driving car can be realized. The implementation of the proposed
method only utilizes the input and output data of the self-driving car, avoiding complex modeling of the self-driving
car. Thus, it has good adaptability to complex operation processes of self-driving car and is also applicable to other self-
driving cars. Furthermore, the proposed scheme is employed in the experimental platform of self-driving car developed
by Tsinghua University. Finally, the effectiveness of the proposed method is verified via the field tests in Fengtai District,
Beijing, the field tests in the freeway of Changshu, Jiangsu, and the field applications in “2015 Chinese Intelligent Car
Future Challenge Competition”.
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Fig.1 Vehicle sensors distribution
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self-driving car’s state data
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Table 4 The performance of two control algorithms
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