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Vertical Vibration Suppression Control Using Disturbance Observer for In-wheel Motor EV Considering Unsprung

Motion

Qi Chen, Binhminh Nguyen, Sakahisa Nagai, Hiroshi Fujimoto (The University of Tokyo)

Riding comfort attracts attention with the development of In-Wheel-Motor EV. Aiming for vertical vibration suppression and en-

hancement of robustness against plant variation, this paper proposes a disturbance observer combined with triple skyhook control.

Simulation and experiments are carried out to prove the effectiveness of the proposed method.
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Fig. 1. In-wheel motor.
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Fig.2. Instant center of rotation and suspension reaction force.
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Fig.3. Quarter car model and triple skyhook control.
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Table 1. Vehicle plant parameter
Parameters symbol | unit value
sprung mass o kg 200
unsprung mass m kg 45
suspension stiffness front | k; N/(m 20000
suspension damping front | c; N/(m/s) | 1000
tire stiffness ky N/(m 150000
tire damping [ N/(m/s) | 500
ICR angle 6 rad 0.2
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Fig.4. Block diagram of tSH control.
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Fig.5. Frequency response of vibration with tSH control.
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Fig.6. Block diagram of proposal method.
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Fig.7. Nominal model based on two-inertia system.
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