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Abstract This paper presents the development of an adaptive cruise control (ACC) system, which is one of the
typical advanced driver assist systems, for 4-wheel drive hybrid in-wheel electric vehicles. The front wheels of the
vehicle are driven by a combustion engine, while its rear wheels are driven by in-wheel motors. This paper proposes
an adaptive cruise control system which takes advantage of the unique driveline configuration presented herein, while
the proposed power distribution algorithm guarantees its tracking performance and fuel efficiency at the same time.
With the proposed algorithm, the vehicle is driven only by the engine in normal situations, while the in-wheel motors
are used to distribute the power to the rear wheels if the tracking performance decreases. This paper also presents
the modeling of the in-wheel motors, hybrid in-wheel driveline, and integrated ACC control system based on a
commercial high-precision vehicle dynamics model. The simulation results obtained with the model are presented to
confirm the performance of the proposed algorithm.
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. The ADAS vehicle structure with in-wheel hybrid driveline
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Table 1. Parameters of in-wheel driveline model

Parameters Value

Motor Power 16.4kW (each wheel)
Motor Max. Torque 125Nm
Motor Max. Speed 5,000rpm

Gear ratio 4:1 (each wheel)
Max. Regenerative Power 15kW
Battery Capacitance 15Ah

TorquelNm]

0 200 400 600 800 1000 1200
Speedjrad/s]

Fig. 4. Prototype of in-wheel motor(above), T-N map
(below)
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