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Abstract. We investigate the control characteristics of a human driver or driving robot of a simple two-wheel vehicle
model along a steady-state cornering motion using the “simplified precision model” by McRuer. The aim of this talk is to

obtain ranges of driver parameters, that could map human driving behaviour and lead to a stable motion for varied reaction
time.

Vehicle and control model

We investigate the stability of a controlled understeer vehicle along a steady-state cornering motion, according
to the model described in [1]. To control the trajectory of the vehicle, the human driver is assumed to either
adjust the front steering angle dr or the driving torque My of the rear wheels, according to the deviation of
a point P ahead of the vehicle from a reference circle, as displayed in Fig. 1. If we denote the deviation of
the point P from the reference circle by Arp and the deviation of the control input v € {dr, M} from the
stationary value by Auw, the “simplified precision model” [2] takes the form

TM‘ZA;@) + Au(t) = epArp(t —7) + cp dAd;P (t—r1), (1)

with human reaction time 7, delay time 7, and control gain parameters cp and cp.

Figure 1: Geometric relations for the driver’s preview model:
To follow a circle with radius 7o, the driver spots a point P
L at a distance L p straight ahead of the vehicle, which should

move along a circle with radius 7 pg.
According to [3] it is necessary, that the control loop satisfies cross-over conditions, which guarantee that the
driver adapts his/her control inputs to individual vehicles characteristics. We could find boundaries of the

(human) controller parameters for stable cornering depending on varied reaction time 7.
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