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Harmonic detection method based on CEEMD and permutation entropy

Zhang Zhan Liu Yachen Du Shiyang Yang Jin

(School of Electrical Engineering and Automation, Henan Polytechnic University,Jiaozuo 454000, China)

Abstract: The harmonic detection method based on complementary ensemble empirical mode decomposition (CEEMD)
is susceptible to the interference of iterations and auxiliary white noise, resulting in the defects of false component and
mode mixing. And CEEMD method has the defect of low precision in detecting harmonic signal under noise
background. To solve the above problems, a new PE-CEEMD harmonic detection method was proposed based on the
combination of permutation entropy (PE) algorithm and CEEMD. Firstly, the harmonic signal is decomposed by
CEEMD 1o obtain a series of intrinsic mode-functions (IMF) with frequency from high to low. The PE algorithm was
used (o quickly select and eliminate the noise components with large randomness, and then CEEMD decomposition was
performed for the remaining signals. Simulation results show that PEFCEEMD method can overcome the problems of

modal aliasing and false components better than CEEMD method, and the detection accuracy of frequency components

and amplitude of complex harmonic signals is improved by 4. 424 % and 9. 3%, respectively.
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