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Sensorless Drive of Brushless DC Motors
Using an Unknown Input Observer

Tae-Sung Kim, Ji-Su Ryu, Dong-Seok Hyun
Hanyang University

ABSTRACT

In this paper, a novel motor control method is
proposed to improve the performance of
sensorless drive of BLDC motors. The unknown
input (back-EMF) is modelled as the additional
state of system in this paper. Taking into
account the disturbance adopted by the
back-EMF, the observer can be obtained by the
augmented system equation. An algorithm to
detect the back-EMF of the BLDC motor using
the state observer is constructed. As a result,
the novel sensorless drive of BLDC motors that
can strictly estimate rotor position and speed is
proposed.
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Fig. 4 The overall structure of the proposed sensorless
drive system
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Table 1 Ratings and Parameters of BLDC Motor

AR A Vv 160 [V]
AR BEA Te 0.662 [Nm]
A4 £% Nr 3500 [rpm]
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Fig. 5 Speed response at transient state (a) In the
proposed sensor less scheme (b) In the conventional
scheme use sensor
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Fig. 6 Simulation results of the proposed sensorless
scheme at 2000 [rpm] (a) Rotor speed (b)
Line-to-line back-EMF (c) Commutation function
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Fig. 7 Simulation results of the proposed sensorless
scheme at 100 [rpm] (a) Rotor speed (b)
Line-to-line back-EMF (c) Commutation function
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