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Experimental Studies on Obstacle Avoidance of a Four-Wheel-Steering

Vehicle

Student : Tung-Shin Wu Adpvisor : Dr. Te-Sheng Hsiao

Institute of Electrical and Control Engineering

Nation Chiao Tung University

ABSTRACT

This thesis investigates the four-wheel-steering (4WS) control system of a
vehicle. Four-wheel-steering vehicles, which can control the front wheel steering
angle and rear wheel angle independently, have been investigated based on the single
track model. Assumptions of constant longitudinal velocities and negligible roll and
pitch motions of the vehicle are commonly adopted to make the single track model
linear and time-invariant.

In order to simplify the controller design process, the transfer functions of the
vehicle in the thesis is decoupled into two single-input single-output systems to
handle the lateral acceleration and the yaw rate individually. On the other hand, the
controller commands the front and rear steering angles such that the lateral
acceleration and the yaw rate of the vehicle can follow reference trajectories, and

consequently the desired vehicle handling behavior is achieved.
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y(® +ay(t—1) + - +a,, y(t—ny) =bult—ny) +--+byult—ng—ny+1)+ e(®) (20)

H ¥ e(t) s v 323 (white-noise) * n, & #&=ZEHCP >y —1 5 FZHP > ni %] %t
gie’?J sat & 0 (20)58 F 5 ARX #-3] (Auto-Regressive eXogenious model)
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Az)=1+a;z7 '+ +a,z™M

B(z) =b; + b,z t + .- + bnbz—nb+1
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