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Abstract:

In motor control, relying on sensors to determine motor position and speed
introduces several limitations. As a result, numerous studies have explored sensorless
control strategies for various types of motors. This paper focuses on estimating motor
position and speed without using physical sensors, instead using only the applied
voltage and motor current. Broadly speaking, two primary methodologies exist for
estimating motor speed and position: one based on system modeling and the other
utilizing signal injection techniques. Each method is effective within a specific speed
range. To achieve motor control across a wide speed range, however, a hybrid
approach combining both methods is required. This research proposes an algorithm
that integrates these two approaches by assigning weights to each method's output
based on the motor's operating speed. The influence of each method on the final
estimated output is directly proportional to its assigned weight. The algorithm is
implemented using a hysteresis loop. To assess the performance of the proposed
method, the system is simulated in MATLAB/Simulink using the actual parameters
of a permanent magnet motor.
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