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Realtime Generation of Speed Pattern for EVs to Improve Ride Comfort taking
Limit of Acceleration and Jerk into Account

Tomoyuki Saitoh, and Yoichi Hori (The University of Tokyo)

Abstract

This paper attempts to draw a general framework of motion control of EVs based on the scheduled speed patterns. To
improve ride comfort, it is necessary that smooth travelling which is in accordance with driver’s intention are realized by the
speed pattern. The desired speed, acceleration and jerk patterns are given by the form of polynomials of time. Under some
constraints, such as acceleration and jerk should be always continuous at any points, the optimal patterns can be generated. It
is interesting that three parameters to determine the pattern can be chosen arbitrarily, which enables us to design the pattern
in a real-time manner, even when the driver changes his command. Some experimental results using the actual test EV ?UOT
(University of Tokyo) March II” show that the difference in speed pattern considerably affects the ride comfort.
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Fig.1. Motion control of vehicles by driver
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Fig. 2. Motion control of EVs using speed pattern
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Fig.3. Generation of speed pattern
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Fig.4. Realtime change in pattern
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Fig.5. Block diagram of control system
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Fig.6. Velocity and acceleration by ramp input
and speed pattern
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Fig. 7. Jerk by ramp input and speed pattern
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Fig.8. Velocity with different C
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Fig.9. Acceleration with defferent C
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Fig.10. Velocity by ramp input
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Fig.11. Velocity by speed pattern
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