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Rolling Stability Control of In-wheel Electric Vehicle
Based on Two-Degrees-of-Freedom Control

Kiyotaka Kawashima*, Student Member, Toshiyuki Uchida*, Non-member,

Masayoshi Tomizuka**, Non-member, Yoichi Hori***, Senior Member

In this paper, a novel rolling stability control (RSC) on in-wheel electric vehicle based on disturbance

observer is proposed. Electric motors have several advantages that internal combustion engines or brake

actuators do not have. The electric motor that is installed in each wheel can output accurate torque in both

directions very quickly, differential torque by right and left motors can realize novel RSC. In addition to the

actuator advantage, two-degrees-of-freedom control based on disturbance observer is applied to RSC. The

proposed method realizes following capability to command value and robustness to lateral acceleration dis-

turbance. In the second section, vehicle model with nonlinear tire model and linear roll model is introduced.

In the third section, roll model identification with experimental result is shown. The forth section introduces

proposed RSC system and describes robust stability condition and simulation result shows how model error

violates stability condition. Effectiveness of proposed roll stability control is verified with simulation and

experimental results utilizing our electric vehicle in the fifth section.
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Fig.4. Robust stability for model error
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