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Abstract

Intelligent car is a carrier of laboratory research on unmanned technology. Aiming at the prob-
lem that the traditional PID decentralized control method of actuator and motor cannot reflect
the experience of skilled drivers and the collaborative relationship between the lateral deflec-
tion angle and the longitudinal speed, this paper builds a four-dimensional fuzzy adjustment
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“rule block” array by imitating the way of human reasoning. The output parameters are norma-
lized and linearly weighted to achieve the final multivariable cooperative control according to
the characteristics of the car’s longitudinal speed and yaw angle. Finally, it is verified that the
new method proposed in this paper is feasible and effective through the real vehicle experiment
of laboratory car.
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Figure 1. The membership function of error e (Top) and the error change ec (Bottom)
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NS NM NM NS NS Z0 PS PS
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PS NS NS Z0 PS PM PM PM
PM NS Z0O PS PS PM PB PB
PB Z0 Z0 PS PS PM PB PB
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Figure 2. The four dimensional fuzzy “RuleBlock” array
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Figure 3. Overall structure block diagram of fuzzy control system
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Table 4. The body parameters of intelligent car
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Figure 4. Design of software function module
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Figure 5. Intelligent car for experiment
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Figure 6. Panoramic scanning image of experimental runway
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Figure 7. Variation chart of longitudinal velocity error (a), variation chart of yaw angle error (b)
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Figure 8. Scanning diagram of actual track (black dotted line) and expected track (red solid line) of the car
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