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Proposal of a Novel Method of Motion Control of Electric Vehicles
Utilizing Speed Trajectory Shaping

Tai Chien Hwa, Student Member (The University of Tokyo), Shin-ichiro Sakai, Member (The Institute
of Space and Astronautical Science), Yoichi Hori, Member (The University of Tokyo)

Electric motors, which provide the driving force in electric vehicles (EV), have excellent control characteris-
tics that make possible advanced motion control methods. In this paper, the authors propose a novel method
of motion control of EVs utilizing speed trajectory feedforward control. This is possible in EVs because the
plant can be nominalized by using a disturbance observer. This paper examines the issues unique to Speed

Trajectory Shaping in EVs and proposes the use of optimal control to generate speed trajectories for EVs.

Effectiveness of the proposed method is verified through computer simulation.
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Fig.1. Block diagram of speed trajectory feedfor-
ward input with disturbance observer feedback
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Fig.2. Equivalent block diagram of proposed
method
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Fig.3. Normalized optimal speed and acceleration
trajectory
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1-wheel vehicle model
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Fig.6. Simulation conditions
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Fig.7. Simulation results
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Fig.8. Simulation results when fimqq is varied
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