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We have developed a highly accurate torque estimation method for
three-phase AC motors considering iron, mechanical, and stray load losses. Experiments have shown
that this method can be applied not only to sine-wave drive, but also to square-wave and pulse width

modulation (PWM) drives. The proposed method can be applied not only to induction motors but also
to permanent magnet synchronous motors and synchronous reluctance motors. For induction motors, we
have shown a stray load loss estimation method that can reflect the characteristics of individual
motors. Furthermore, we proposed a real-time estimation method for stator resistance to improve the
accuracy of online torque estimation. The validity was clarified based on an example for a
synchronous reluctance motor.
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