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Algorithm Design of BLDCM Sliding Mode Observer in Synchronous Rotating Reference Frame
ZHOU Yu, CHEN Jiaxin

(School of Mechanical Engineering , Donghua University , Shanghai 201620, China)

Abstract: In order to realize the accurate estimation of the rotor position in the field oriented control system of
sensorless brushless DC motor(BLDCM) , a sliding mode observer algorithm in the synchronous rotating reference
frame was proposed. In this method, a sliding mode observer was designed directly in the synchronous rotating
coordinate system to obtain the back electromotive force information of the motor, and then the speed and position
angle information of the motor rotor were extracted from the estimated back electromotive force through the phase-
locked loop (PLL) technology. To solve the chattering problem of the sliding mode observer, the saturation function
was used instead of the sign function. At last, the proposed algorithm was compared with the traditional sliding mode
observer algorithm through simulation, and the proposed algorithm was verified by experiments. Simulation and
experimental results show that the algorithm can accurately track the speed and position of the rotor, which verifies
the correctness and feasibility of the proposed algorithm.
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Fig.1 Waveforms of saturation function for different a values
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Fig.2  Implementation block diagram of rotor position estimation
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Fig.3  Block diagram of phase-locked loop transfer function
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Fig.4 Block diagram of sliding mode observer algorithm
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Fig.8 Waveforms of experimental results
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