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Rotor Position Sensorless Control of Interior Permanent Magnet Synchronous Motor
Based on Model Reference Adaptive System
Masaki Ohara, Member, (Takenaka Seisakusho), Toshihiko Noguchi, Member,(Shizuoka University)

This paper presents a new approach to rotor position sensorless control of an interior permanent magnet motor (IPMSM). A

variety of sensorless control has been proposed and has been applied to a home electronics field as well as an industry field in

these days. Most of conventional methods incorporate a mathematical model of the motor. Therefore, it is important for highly

precise sensorless control to estimate the motor parameters accurately. The proposed method based on a model reference adaptive

system (MRAS) is very useful to estimate the motor parameters. This paper describes a configuration of the sensorless control

system, a suitable state equation of the IPMSM for the MRAS, estimation laws and a stability proof. Some experimental results

show performance and effectiveness of the proposed method.
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Fig. 1. Configuration of rotor position sensorless control system.
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Fig. 2. Block diagram of MRAS with model error.
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Fig. 6. Step response of rotor speed estimation system using eq. (37).
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Fig. 7. Step response for speed reference using eq. (37).
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Fig. 8. Step response for disturbance load using eq. (37).
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