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Driver Model Composed of Inverse Model

Ryuichi Kurosawa

Construct the drive model with a physical model that connects inverse model of human dynamics and inverse model of vehicle

dynamics in series. The human inverse model outputs a smooth acceleration to the inverse model of the vehicle, then which outputs the

steering angle. The vehicle realize the smooth acceleration by this steer.
Since the goodness or inferiority of the car maneuverability can be obtained by the physical quantity, it is possible to carry out on the
desk detailed objective evaluation which could only be evaluated by feeling. Automatic operation is also possible with speed control

according to the environment.
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Fig.1 Inverse model outputting steering angle § to realize
the smooth acceleration a outputted from the inverse
model of human dynamics adapted to sensory/motor
characteristics in the traffic environment(X,V).
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Fig. 2 Derive a Human Motion Equation from the Weber’s Law
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Fig.3 Angle Course. Schematic diagram of geometric

relationship between vehicle and running course.
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Fig.4 Schematic view of circle turning

Assuming that the inside radius of the road is R, the target turning
radius Rt, the distance between the car and the turning center is L.
A tangent line is drawn from the vehicle position to the circular arc
of R 0, and the contact point is taken as an angle ¥ . A tangent
is drawn from the position of the target turning radius Rt to the arc
of R 0, and the angle at which the contact is expected is ¥ T.
Control is performed so that the angle ¢ coincides with the angle
% T The running position is stabilized at the position of the radius
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Fig.5 Schematic diagram of curve entry.
Changing the course to the direction of the curve just
before the curve circle turn then entering to the curve.
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Fig.6 Lane Change Simulation (CarSim/MATLAB)
Lane change at exactly 3.5m at vehicle speed 200 km/h by the
driver model.
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Fig.7 Change course simulation (CarSim/MATLAB)
It enter the road that deflects by 150 degrees ahead at 150km/h.
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Fig.8 Circular turn simulation
Here is a simulation example using CarSm / MATLAB when
entering 300R circle at 150 km / h.
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Fig.9 Curve entry simulation

Here is a simulation example using CarSm / MATLAB when
entering a curve of 300R 100m ahead at200km / h.
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Fig. 12-1 Examples of driver model expressions for 4 vehicles
in signal stop, following the vehicle, speed regulation
environment(Mathematica).
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Fig.12-2 Motion equation of four vehicles and speed
simulation results of four vehicles under traffic signal,
preceding vehicle following, speed regulated traffic
environment.

The initial speed is 20 m /s for all four vehicles, and the initial
Photo.2 Four wheel steer vehicle lane change. Physical data

positions from the intersection are 200 m, 300 m, 400 m, 450 m, and
is shown Fig.11 above(CarSim/MATLAB). the distance between the cars is given by the independent headway
time(Mathematica).
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