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Abstract: [ Objective ] The DC bus sampling method
introduces additional harmonics into the phase current due to
the use of pulse width modulation (PWM) phase shifting to
compensate for the current reconstruction dead zone. To solve
this problem, a phase current reconstruction scheme based on
the multiple-branch  sampling method was proposed.
[Method] A theoretical analysis of the DC bus sampling
method and the multiple-branch sampling method was
conducted, focusing on the causes of the current
reconstruction dead zone. Matlab/Simulink simulations were
used for a comparative analysis of both methods. [Results]
Simulation results indicated that the multiple-branch sampling
method effectively avoided the dead zones in the low
modulation index region and sector boundaries present in the
DC current sampling method, reduced the harmonic content
in the current, and enhanced the accuracy of current
reconstruction. Experiments conducted at a motor speed of 60
r/min  demonstrated that the maximum error in the
reconstructed current was less than 0.5 A. [Conclusion] The
experimental results verified the effectiveness and feasibility
of the proposed multiple-branch sampling method for current
reconstruction.
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Accurately obtaining phase current information
is crucial for achieving high-precision motor control.
However, the use of multiple current sensors not only
increases the system’s cost and size but also reduces
the reliability of the entire motor control system in
harsh environments. Therefore, single current sensor
current reconstruction technology has garnered
sustained attention.

The DC bus sampling current reconstruction
technology 1is a common single current sensor
reconstruction scheme, but it has many issues.
Addressing the pulse width modulation ( PWM )
problem in DC bus sampling, the mechanism of the
reconstruction blind zone caused by the limitation of
minimum sampling time is revealed. To solve the
issue of additional harmonics introduced by PWM
phase shifting, a circuit topology and current
reconstruction method based on the multiple-branch
sampling method were studied. The detailed topology
is shown in Fig.1. Through theoretical analysis and
the construction of a simulation model on the Matlab/

the the DC-bus

scheme clarified ,

Simulink platform, issues with

current  sampling were and

experiments verified that the proposed multiple-

branch sampling method provides better current

S2

Fig. 1 Topology of current sampling based on the
multiple-branch method
reconstruction performance.
The following conclusions were drawn
1. In the DC bus sampling scheme, when the
the

phase-shifting

is located in

PWM

operations are required, which introduce additional

reference  voltage vector

reconstruction blind  zone,
harmonics. However, the multiple-branch sampling
method does not have a current reconstruction blind
zone in the zero-low-speed range, so there is no need
to modify the PWM waveform.

2. The sampling mode of the multiple-branch
sampling method is relatively fixed and easy to
implement. The sampling point is always located at
the midpoint of the zero-voltage vector operation,
ensuring that one of the two samples is always a
synchronous current sample, thereby improving the

accuracy of current reconstruction.
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