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Analysis of Direct-Drive in-Wheel Motor and the Design of

Sensorless Sliding Mode Controller (2/2)
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Abstract

Traditionally, high-speed motor is

adopted as the power source in an EV (elec-
tric vehicle). It uses the transmission mech-
anism 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 mecha-
nism could reduce the overall efficiency se-
riously.

Nowadays, the BLDC motor becomes
more and more attractive and be applied
to many applications since it is easy to
control and with high power density and
high efficiency. Conventionally, the Hall-
effect sensors are needed in electrical com-
mutation. However, the Hall-effect sensors
have several disadvantages, such as cost,
size and reliability. Besides, for the trans-
portation application, the motor will suffer
to extreme vibration and work in the se-
vere environment. Therefore, the sensorless
control methods have been widely investi-
gated in recent years. This project analyzes
and then realizes a sensorless drive for the
BLDC motor with the position estimated
method to control the motor from stand-
still to the desired speed. In addition, the
start-up problem existing in the back-EMF
based method has been overcome simply by
the initial position detection. Once the ini-
tial rotor position is attained, the motor
can be driven from standstill effectively by
a modified open-loop method. Finally, ex-
perimental results are included to demon-



strate the success of the proposed sensorless
control algorithm.

keyword : Sensorless Control . Brushless
DC Motor . Initial Position Detection .
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