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Regenerative braking control cooperating with hydraulic ABS to improve the anti skid effect

Shin-ichiro Sakai, Member, Yoichi Hori, Member (The University of Tokyo)

Regenerative braking controller cooperating with hydraulic ABS(Anti-lock Braking System) is proposed for electric
vehicles (EVs). Usual regenerative braking system consists both electric braking and hydraulic braking. Proposed
method is a feedback control of motor torque to change the wheel’s dynamics during the wheel lock or wheel skidding.
If wheel is adhesive, this controller do nothing. Regenerative braking torque is equal to the reference value. On the
contrary, for skidding wheel, this feedback controller changes the transfer function from hydraulic braking torque to
the wheel velocity. The wheel seems to have “heavy” inertia equivalently. This improves the short-time dynamics of
ABS, suppressing the slip ratio oscillation. It causes 20% shorter braking distance in the simulation results. Thus
proposed method can contribute to enhance the safety of pure EVs, parallel & series hybrid EVs and fuel cell EVs.
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