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ABSTRACT: In order to improve the accuracy of multi—
harmonic detection, this paper improves the multi— component
spectral superposition algorithm, and proposes a unified
calculation formula for arbitrary inter— harmonics near the
harmonic wave based on the higher order equation of one
variable Vieta theorem. Firstly, the spectral leakage values near
the fundamental and harmonic waves after multiple inter—
harmonic DFTs are vectorially superimposed to obtain the inter—
harmonic correlative equations. Secondly, according to the
unified calculation formula, the complex equations are solved
and the estimated frequency of inter— harmonics is obtained.
Finally, the amplitude and phase of each frequency is obtained
by combining the estimated frequency with the initial hypothesis
signal. The experimental examples show that the proposed
method can accurately identify multiple inter— harmonics near
the base wave and harmonic wave, and effectively solve the
limitation of the number and type of inter—harmonics in the
traditional detection and identification of inter—harmonics.

KEY WORDS: Harmonic; detecting inter— harmonics; main
lobe interference; fast Fourier transform; equation of higher
degree
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Fig.1 Main lobe interference schematic of
Inter—harmonics
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Table 1 Table of signal component content of the
experimental signal containing a set of inter—harmonic
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Table 2 The analysis of the experimental signal

containing a pair of inter—harmonic signals by the
traditional FFT method
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Table 3 The analysis results and errors of the
experimental signal containing a pair of inter—
harmonic signals using the proposed algorithm
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Table 4 Table of component content of the experimental
signal containing four inter—harmonics
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Table 5 The analysis results of the experimental signal
containing four inter—harmonics by the traditional
FFT method
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Table 6 Table of component content of the experimental
signal containing four inter—harmonics
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Fig.2 Comparison of errors of different algorithms
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