H ARG RIS A D, 11 (1988)

AR - B4 - BRIBR ORI & RIBEHETED
HEREARICEIT S

Analysis of man—-machine-environment system and synthesis of
adaptively controlled vehicle system

K OHOE %

ReEms R T RET S pEs
Assoc. Prof, Fac. of Eng., Tokyo Univ. of Agri. and Technol.
Masao Nacai
BEITIFEE  ERS T A TSR B O & —

Res. Assoc, Fac. of Eng., Tokyo Univ. of Agric. and Technol.
Toshikazu SuiongRr!

[n this study, adaptive control behavior of human driver is at frst investigated when the man
-machine system is influenced by the change of environment, According to the result of
driving simulator study, a driver can change his handling performance adaptively to maintain the
closed loop characteristics by his steering effort. If this advanced control performance of a human
driver is realized in the steering system, the vehicle has an advanced performance of handling and
stability.

Therefore a new control method is introduced to the vehicle design of advanced four wheel
steering (4WS) vehicle. The method is based on the theory of model following controf which is one
of the adaptive control theory. The controller of steering system has a reference vehicle model.
Two kinds of controllers are discussed theoretically; one of which consisting of the feedforward
compensation, the other of which consisting of not only the feedforward compensation but also
the feedback compensation,

According to the theoretical analyses and experiment of the closed-loop characteristics of
driver-vehicle system, the following findings are obtained; (1} Because of the improvement of the
dynamic characteristics, e.g. the resonant frequency of vehicle motion, the transient steering
response is much improved. (2) Although the course tracking performance depends on the driver
steering effort, the effort in the 4WS systems is not so greatly required as in the 2WS systems
because of the suppression of unnecessary large yaw motion. (3) The 4WS vehicle including the
feedback compensation shows much higher stability than that controiled by the feedforward
compensation only, because the front and rear wheels are automatically steered by the feedback
compensation for the vehicle body fluctuation corresponding to disturbance, such as side wind
gust. (4) The possibility to realize this new control concept is verified by the experiment of the
small sized vehicle running on the running bett facility.

4 % CCV (Control Configured Vehicle) {km#
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