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Erratum
Erratum to “Sideband Harmonics Identification and
Application for Slip Estimation of Induction Motors

Based on a Self-Adaptive Wiener Filter”

Yongsheng Fu , Lin Cheng , Senior Member, IEEE, Jian Yu ,
Xiaowei Duan , and Hao Tian , Member, IEEE

In Section II-B2 of the above article [1], the autocorrelation
function r [τ ], which should be calculated through the ampli-
tude of fundamental frequency component (FFC) of source
voltage signal, was calculated through the amplitude of FFC
of stator current signal by mistake. Because the amount about
correction of the wrong part in Section II-B2 is a little big
large, we rewrite Section II-B2 as follows:

2) FFC Suppression: The methodology for suppressing the
FFC of the SC signal through the WF is to first get an
estimation of the FFC of the SC signal, followed by subtracting
this estimated FFC from the SC signal. Mathematically, the SC
signal can be regarded as a random process i[k] composed of
several sinusoid random processes and AGN, i.e.,

i[k] = A0cos
(

2π
fe

fs
k + θ0

)
+

∞∑
j=1

A j cos
(

2π
f j

fs
k + θ j

)
+ n I [k] (14)

where A j ( j = 0, 1, 2, . . .) denotes the amplitude, f j ( j =

1, 2, 3, . . .) denotes the frequency of harmonics in the SC
signal, fs denotes the sampling rate, n I [k] denotes the AGN,
and θ j ( j = 0, 1, 2, . . .) denotes the phase of harmonics in the
SC signal, which are independent of each other and subject
to uniform distribution between −π and π . Furthermore,
for conducting MCSA, the SV and SC signals are usually
recorded when the induction motors are in steady or quasi-
steady operation state. Thus, the AGN mainly originates from
the measurement error, which has been reduced significantly

Manuscript received 27 November 2023; accepted 27 November 2023.
Date of current version 29 December 2023. This work was supported in
part by the National Key Research and Development Program of China
under Grant 2022YFE0140600 and in part by the High-Level Talent Pro-
gram for Innovation and Entrepreneurship (Double-Innovation Doctor) of
Jiangsu Province under Grant JSSCBS20221806. (Corresponding author:
Yongsheng Fu.)

Yongsheng Fu is with the Wuxi Research Institute of Applied Tech-
nologies, Tsinghua University, Wuxi 214072, China (e-mail: fuyongsheng@
tsinghua-wx.org).

Lin Cheng is with the Department of Electrical Engineering, Tsinghua
University, Beijing 100084, China (e-mail: chenglin@mail.tsinghua.edu.cn).

Jian Yu and Xiaowei Duan are with Sinopec Jinling Petrochemical
Corporation, Nanjing 210033, China (e-mail: yuanjian.jlsh@sinopec.com;
duanxw.jlsh@sinopec.com).

Hao Tian is with the Department of Electrical Engineering, Tsinghua
University, Beijing 100084, China, and also with the Department of
Automation, Wuxi University, Wuxi 214105, China (e-mail: tianhao@mail.
tsinghua.edu.cn).

Digital Object Identifier 10.1109/TIM.2023.3337605

due to technological advance in digital sampling. As a result,
the mean value and average power of n I [k] are considerably
small, which can be neglected.

Due to frequency fluctuation, the actual frequency of the
FFC of the SC signal cannot be definitely determined. How-
ever, in alternating current circuit, the current frequency is
determined by the voltage frequency, which means that the
frequency of the FFC of the SC signal is equal to the frequency
of the FFC of the SV signal. The mere differences between
the FFCs of the SC and SV signals exist in the aspects
of amplitude and phase, due to the impedance of induction
motors. Therefore, it is reasonable to use the FFC of the SV
signal as the input of the WF to estimate the target signal,
namely the FFC of the SC signal. The random process u[k]

related to the FFC of the SV signal can be expressed as

u[k] = B0cos
(

2π
fe

fs
k + θ0 + θ

)
+ nU [k] (15)

where B0 denotes the amplitude, θ denotes the phase differ-
ence between the SC and SV signals due to the impedance
of the induction motor, and nU [k] denotes the AGN in the
SV signal, which can be neglected as nU [k] of the SC
signal.

Then, through (8) and (15), the autocorrelation function r [τ ]

of the FFC of the SV signal can be expressed as

r [τ ] ≈
B2

0

2
cos

(
2π

fe

fs
τ

)
(16)

and through (7), (14), and (15), the cross correlation function
of the FFCs of the SV and SC signals is given by

p[τ ] ≈
A0 B0

2
cos

(
2π

fe

fs
τ + θ

)
. (17)

Because the mere distinctions between the FFCs of the SV
and SC signals are the amplitude and phase, if B0 and θ in (15)
are estimated, so is the FFC of the SC signal. For sinusoidal
signals, the phase shift operation can be realized through a
length-2 convolution. Thus, the number of tags of the WF
only needs to be 2. Then, based on (4), (9), (10), (13), (16),
and (17), we get the estimation of the FFC of the SC signal,
i.e., IFFC[k], as

IFFC[k] =
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. (18)
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Fig. 1. Correction of Fig. 4 in [1].

Due to ergodicity, the ensemble average of wide-sense
random process equals the time average of random process
[40]. Then, if the sampling duration is long enough, we get
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Based on (18)–(22), IFFC[k] can be calculated. Then, the
FFC of the SC signal can be suppressed by subtracting the FFC
estimation from the SC signal, i.e., i[k]−IFFC[k]. The approach
for FFC suppression proposed here is straightforward and only
depends on the recorded data of SV and SC signals without
the need to the actual value of FF, which reveals its inherent
self-adaptability.

Thus far, correction about the wrong part in Section II-B2
of [1] is completed. Because one formula is removed from
[1], the numbers of the formulas following Section II-B2 of
[1] should be reduced by one. In addition, due to the change
of formula numbers, Fig. 4 in [1] should be changed to Fig. 1
in this Erratum.
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