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Abstract: First the sensordess direct torque control system of interior permanent magnet synchronous motor
( IPMSM) is introduced and then the application of Rotating High Frequency Voltage Injection( RHFVI) and
Model Reference Adaptive System( MRAS) in IPMSM’ s speed estimation is studied. The simulation and physical
experiments are done for both methods and the results show that the method of RHFVI’ s dynamic performance is
not very good because of the high complexity while the method of MRAS’ s following capability is not good when
the rotor’ s speed is low because the algorithm needs stator voltage. Based on this a composite speed estimation al—
gorithm is proposed by combining the above mentioned approaches when the reference speed is low; when the refer—
ence speed is high the system selects MRAS to estimate IPMSM’ s speed. The results show that the proposed com—
posite method can not only estimate IPMSM’ s speed but also meet the demands of dynamic performance.
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