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Detection method of transient and steady state harmonics based on
generalized S-transform mutation recognition

LAN Jinchen, ZHU Gelan, LI Songyi
(College of Electric Power, South China University of Technology, Guangzhou 510640, China)

Abstract: In order to solve the problem of modal aliasing in Empirical Mode Decomposition (EMD) and the fact that
windowed interpolation FFT cannot accurately detect signals with transient components, a harmonic detection method
based on generalized S-transform mutation recognition is proposed. First, the generalized S-transform is used to obtain the
modular time-frequency matrix of the signal, and the signal is divided into steady-state signals and signals with transient
components based on the energy continuity of the larger value frequency band in the modular time-frequency matrix.
Then, the harmonic and interharmonic parameters for the two kinds of signals are calculated using the Hanning windowed
trispectral interpolation FFT and the modified HHT based on the Complete Ensemble Empirical Mode Decomposition
with Adaptive Noise (CEEMDAN). Finally, the verification of steady-state, amplitude mutation and frequency mutation
signals shows that the method can distinguish the steady-state signals and signals with transient components adaptively,
achieve high detection accuracy for both signals, and has good practicability.
This work is supported by Natural Science Foundation of Guangdong Province (No. 2018 A030310354).
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Table 1 Parameters of signal 1
m KR Sz Hz LAENY AHALIC)
1 B %) 50.1 110 0
2 W 149.8 9.3 20
3 W 250.2 4.9 70
4 7 1 U 278.1 2.1 15
5 W 350.2 5.6 30
6 Al 410.3 3.3 10
7 Al 480.9 3.8 45
8 T 549.9 4.4 60
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Fig. 2 Time-frequency spectrum of signal 1
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Table 2 Detection result and error of signal 1

m SRS R 2 IRAB AR X R 22 ARBLARRT 1R %
1 -6.2x10°6 -5.1x10-° 3.2x10*
2 3.2x10° 4.8x10 4.9x103
3 5.4x10°3 7.5x10° -5.8x1073
4 -4.7x107° 2.3x107 2.9x1073
5 8.3x10° -3.7x107* 7.4x107
6 7.3x10°6 -6.0x10~* -6.2x107*
7 6.1x10° 9.3x10° 1.2x1073
8 -2.9x107° -1.4x107* 5.0x10~
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Fig. 3 Time-frequency spectrum of signal 2
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Table 3 Detection result of signal 2

B IHz IRAEN

JRIRME S H{E FFT FE4E HHT A JRIRME S H{E FFT FE4E HHT A
50 50.00 50.00 49.99 110 109.992 109.589 109.967
78 78.00 78.04 78.01 8.5 8.502 8.485 8.504
150 150.00 149.83 150.02 8 7.998 7.674 8.015
263 263.00 263.40 262.99 75 7.497 5.933 7511
350 350.02 349.27 350.00 5/15 13.425 6.812/16.627 5.005/15.128
450 449.98 B RS 449.97 10 5.520 B TRS 9.957
690 689.97 451.63/692.01 690.04 10 5.577 9.832 9.962
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