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A Sensorless Speed Control of Interior Permanent Magnet Synchronous Motor
using an Adaptive Integral Binary Observer

EmMe -8R
(Hyoung-Seok Kang : Young-Seok Kim)

Abstract — A control approach for the sensorless speed control of interior permanent magnet synchronous
motor(IPMSM) based on adaptive integral the binary is proposed. With a main loop regulator and an auxiliary loop
regulator, the binary observer has a property of the chattering alleviation in the constant boundary layer. However, the
width of the constant boundary limits the steady state estimation accuracy and robustness. In order to improve the
steady state performance of the binary observer, the binary observer is formed by adding extra integral augmented
switching the hyperplane equation. By mean of integral characteristics, the rotor speed can be finely estimated and
utilized for a sensorless speed controller for IPMSM. The proposed adaptive integral binary observer applies an adaptive
scheme, because the parameters of the dynamic equations such as the machine inertia or the viscosity friction coefficient
is not well known and these values can be easily changed generally during normal operation. Therefore, the observer can
overcome the problem caused by using the dynamic eq. ‘tions, and the rotor speed estimation is constructed by using the
Lyapunov function. The experimental results of the propc ed algorithm are presented to demonstrate the effectiveness of

the approach.
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Fig. 2 Block diagram of the binary observer with the
integral switching plane. '
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Fig. 3 Overall block diagram of the sensorless algorithm using the proposed adaptive integral binary observer.
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