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Analysis of Direct-Drive in-Wheel Motor and the Design of
Sensorless Sliding Mode Controller (1/2)
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Abstract
Traditionally, high-speed motor is

adopted as the power source in an EV (electric
vehicle). It uses the transmission mechanism
to deliver power to the shaft of the wheels.
Recently, the technology of Servo-motor has
been well developed, which can be applied in
such procedure. However, the loss resulted
from the transmission mechanism could
reduce the overall efficiency seriously. The
objective of this project is to analyze the
in-wheel motor with FEM and to construct its
analytical model. A driving method based on
the in-wheel motor’s dynamic model is then
proposed to improve the overall efficiency.

Furthermore, sliding mode theory is employed

for controller design to suppress the external
Most

sliding-mode control for low speed operation

disturbance. significantly, the

is implemented via the senseless technology,

which is achieved by using a sliding observer.

Keywords: in-wheel motor; sensorless drive;

sliding mode observer.
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