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A Study on the Sensorless Speed Control of Permanent Magnet

Direct Current Motor
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Abstract: This paper proposes a new sensorless speed control scheme of permanent magnet DC motor
using a numerical model and hysteresis controller, which requires neither shaft encoder, speed estimator nor
PI controllers. By supplying the identical instantaneous voltage to both model and motor in the direction of
reducing torque difference, the rotor speed approaches to the model speed, namely setting value and the
system can control motor speed precisely. As the numerical model whose electric parameters are the same
as those of the actual motor is adopted, the armature rotating speed can be converged to the setting value
by controlling torque on both sides to be equalized. And the hysteresis controller controls torque by
restricting the torque errors within respective hysteresis bands, and motor torque are controlled by the
armature voltage. The experiment results indicate good speed and load responses from the low speed range
to the high, show accurate speed changing performance.
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Figure 1: Input and output variables of DC motor.
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Figure 2: Input and output variables of numerical
model.
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Figure 3: The block diagram of sensorless speed
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Table 1: Parameters of permanent magnet motor.
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