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A Novel Sensorless Control Technique for Permanent M agnet

Synchronous M otor Using Digital Signal Processor
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(Institute of Electrical Engineering Chinese Academy of Science, Haidian District, Beijing 100080, China)

ABSTRACT: On the basis of analyzing the mathematic model
of the PM synchronous machine, a novel rotor position
estimation scheme is suggested, which will meet the need of
sensorless operation for PMSM. And then, a fully digitized
sensorless vector control system of PMSM is set up based on
this position estimation approach. Using the “dectrical steady
state” operation concepts, the actual rotor position as well as
the motor speed can be estimated accurately during transit
states. The error compensation a gorithm of the state estimation
is presented through analyzing the parameter dependency of
the proposed system. This method has simpler control
algorithms and little computational burden and can be easily
implemented in digital control strategy. Experimental results
based on Digital signal processor(DSP) TMS320LF2407A
demonstrate the feasibility of the proposed strategy, and the
dynamic and static performances are quite well.
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Fig.1 Space-vector diagram of the sensorless PM SM
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Fig.2 Block diagram of sensorless control system
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Fig.3 Diagram of the electrical steady-state
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Fig.4 Diagram of speed estimation compensator
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