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Enhancement of Feeling in Turn Focusing on Pitching Behavior
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In order to provide a natural feeling in turn
for general drivers in daily driving, a method was
examined for adjusting the pitching behavior produced
by steering in control of acceleration and deceleration
linked with lateral motion. In consideration of the
characteristic that the pitch angle response is twice
the steering frequency, a control law was devised to
reduce unnatural feeling in turn. The effect of the
control law and the controlled variable was verified
by simulation, and it was confirmed that the timing
at which the pitching behavior occurs can be adjusted
without impacting the rolling behavior. Next, actual
vehicle tests were conducted, and the vehicle behavior
was confirmed to be similar to that in the simulation.
In addition, sensory evaluation showed that the method
is effective in enhancing the feeling in turn, and that
there is an appropriate value for the control strength.
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Fig. 5 Simulation results
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Fig. 6 Actual vehicle test results
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List of Symbols

m  Vehicle mass

I, Pitching moment of inertia around center of gravity
I Wheelbase

I;  Distance of front axle to center of gravity

I, Distance of rear axle to center of gravity

T  Track width

h  Center of gravity height

h;  Front axle roll center height

h,  Rear axle roll center height

C, Suspension pitch damping coefficient

K, Suspension pitch stiffness

Fy  Front wheel cornering force

F,. Rear wheel cornering force

Fyx Longitudinal force

F,. Control command force

Fy.' Control command force limited to deceleration side
Mys Pitching moment by suspension

My, Pitching moment by jacking force

M, Yawing moment

Y; Lateral acceleration

G, Lateral acceleration gain for front wheel steering angle
g  Gravity acceleration

6  Pitch angular acceleration

6 Pitch angular velocity

6  Pitch angle

o0  Front wheel steering angle
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