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•High-performance control of Permanent Magnet 

Synchronous Motors (PMSMs) relies heavily on 

accurate rotor position and speed information, 

typically provided by rotary sensors such as resolvers, 

incremental encoders, or absolute encoders. This 

information is essential for transforming stator currents 

into torque and flux components, thereby enabling 

efficient motor control. However, system performance 

can degrade significantly when sensor faults occur, 

such as signal loss, drift, or voltage-induced 

deviations. 

•One effective solution for diagnosing position/speed 

sensor faults is estimation techniques. As a software-

based approach, estimation serves as a reliable 

backup to reduce risks associated with mechanical 

sensor failures (complete outage, drift, etc.). 

Moreover, such methods pave the way for developing 

new sensorless control strategies, eliminating the 

dependence on physical position/speed sensors. 

sensor.  

The position estimation is derived from a high 

frequency current injection by using three 

filters (a low-pass Filter (LPF) a high pass filter (HPF) 

and a band pass-filter (BPF). The most 

common approach is to superimpose a HF voltage 

carrier on the fundamental voltage supply. 

The rotor position is then extracted from the resulting 

HF current components. The frequency of the injected 

voltage carrier, wi, should be high enough to ensure 

sufficient spectral separation between the excitation 

and the fundamental supply to reduce the 

requirements of the band-pass filter. 

The position/speed estimator output is now used for the 

control and the position sensor output is used solely for 

comparison purpose. This figure shows the 

performances of the estimator in sensorless operation in 

the very low speed range.  

Actual, estimated and errors rotor position  

To conclude, the position errors (inferior to 0.2 

electrical radians in steady state corresponding to 3 

mechanical degrees) are in the acceptable ranges for 

automobile applications, which target generally a 5% 

position error (0.31 electrical radians). 

The main contributions as follows: Development of a 

simple method for position and speed estimation at 

very low speed. For implementation issues, the 

method is also cost effective in terms of execution 

time and robust to parameter variations. 
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