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Research on Sensorless Control of Permanent Magnet Synchronous Motor

Based on Single DC Bus Current Sampling
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(School of Mechatronic Engineering and Automation, Shanghai University, Shanghai 200444, China)

Abstract: Traditional field oriented control method requires
multiple phase current sensors and position sensors, leading
to high system costs, large size, and reduced reliability. To
address this issue, a sensorless control strategy for permanent
magnet synchronous motor (PMSM) based on single DC bus
current sampling was proposed. To solve the problem of
current reconstruction blind zones in conventional single DC
bus sampling schemes, a vector phase-shifted method was
introduced.  Additionally, a high-frequency square-wave
injection control strategy was proposed to tackle the sensorless
control challenges of PMSM at low speeds. Finally, a
simulation model was built on the Matlab/Simulink platform
to verify the theoretical analysis. The simulation results
showed that the proposed strategy effectively solved the blind
zone problem in the low modulation ratio region and sector
boundaries, enabling sensorless low-speed operation of the
PMSM.
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Permanent magnet synchronous motor ( PMSM)
is widely used in applications such as electric
vehicles and industrial automation due to its high
power density, reliability, precise control, and low
noise characteristics. Accurate acquisition of phase
current and rotor position information is essential for
achieving high-precision motor control.

However, the use of multiple sensors not only
increases the system’s cost and size but also reduces
the reliability of the entire motor control system in
harsh

reconstruction technology using a single current

environments. Therefore y current
sensor and sensorless control techniques is of great
research significance and practical value.

Single current sensor reconstruction based on
DC bus sampling is a common approach. First, this
paper introduced the principle of DC bus sampling.
Then, to address the

problem of current

reconstruction blind zones in traditional single
current bus sampling schemes, a vector phase-shifted
method was proposed. Furthermore, to resolve the
sensorless control challenges of PMSM at low speeds,
control

block

a high-frequency square-wave

introduced. The

injection

strategy was structural

diagram of the high-frequency square-wave signal
injection sensorless control based on DC bus current
sampling was shown in Fig. 1.

Finally, a simulation model was built on the
Matlab/Simulink platform to verify the theoretical
analysis. The simulation results demonstrated that
the proposed strategy effectively solved the blind zone
issues in the low modulation ratio region and sector

boundaries, achieving low-speed sensorless operation

of the PMSM.

Fig.1 Structural block diagram of high-frequency
square-wave signal injection sensorless control

based on DC bus current sampling
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