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Speed Sensorless Decoupling Vector Control for Asynchronous Motors
REN Lin, ZONG Jian, YAN Nayun, SHI Hongyang
(College of Electrical and Electronic Engineering , Shanghai Institute of Technology s Shanghai 201418 , China)

Abstract:In the traditional vector control system, only the static decoupling of the motor speed and the rotor flux
linkage is realized, and the cross-coupling in the equation of stator voltage is not fundamentally eliminated. To solve the
above problems, a feed-forward decoupling compensation was introduced to improve the impact of PI regulators on
dynamic performance. At the same time, the fuzzy controller was introduced to instead of the PI regulator in the speed
closed-loop. A low-pass filter was used to instead of the pure integral link and to improve the influence of the pure
integral link on the accuracy of the speed estimation in the model reference adaptive scheme. The experimental results

show that the adoption of the control strategy can improve the dynamic performance and the accuracy of speed
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identification of the motor.
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Fig.1 Schematic diagram of voltage feed-forward decoupling control
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Fig.2 Schematic diagram of rotor flux linkage

with improved voltage model
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Fig3 Schematic diagram of fuzzy adaptive PI controller
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Fig.4 Membership of fuzzy input and fuzzy output
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Fig.6  Speed waveforms of the control system at high speed
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Fig.7 Speed waveforms of the control system at low speed
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Fig.8 Improved speed waveforms under low speed condition
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Fig.10  The component diagram of rotor flux
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Fig.11  Speed waveform from high speed

to low speed conversion state
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Fig.12  The component diagram of rotor flux
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