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ABSTRACT

This paper proposes a driver supportive device with haptic cue function which can transmit opti-
mal gear shifting timing to a driver without requiring the driver’s visual attention. Its performance is
evaluated under vehicle model considering automotive engine, transmission and vehicle body. In order
to achieve this goal, a torque feedback device is devised and manufactured by adopting the MR
(magnetorheological) fluid and clutch mechanism. The manufactured MR clutch is then integrated
with the accelerator pedal to construct the proposed haptic cue device. A virtual vehicle emulating a
four-cylinder four-stroke engine, manual transmission system of a passenger vehicle and vehicle body
is constructed and communicated with the manufactured haptic cue device. Control performances in-
cluding torque tracking and fuel efficiency are experimentally evaluated via a simple feed-forward
control algorithm.
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