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Extraction of wave characteristic frequency based on improved HHT

Xiao Rui, Yang Xianzhao, Liu Huikang
(Institute of Information Science and Engineering, Wuhan University of Science and Technology, Wuhan 430081 )
Abstract

Wave energy, which is widely distributed on Earth, can be obtained by resonance generation with the knowl-
edge of the characteristic frequency of waves. In this paper, the characteristic parameters of ocean waves are extrac-
ted by using MEMS sensors, microcontroller STM32 and other equipment, and the time-frequency analysis of the
collected data is carried out with improved Hilbert-Huang transform ( HHT) , so as to find out the main frequency of
ocean waves more accurately. With regard to the problem of endpoint effect and incomplete envelope fitting of tradi-
tional HHT in EEMD decomposition process, the paper employs method of the mirror extension to suppress the end-
point effect, and uses cubic Hermite interpolation instead of cubic spline interpolation to eliminate the envelope
overshoot and undershoot. The improved HHT makes the results of time-frequency analysis more accurate. The ex-
perimental results show that the improved HHT effectively improves the extraction accuracy of the characteristic fre-
quency and lays a foundation for the maximum efficiency of wave power generation.

Key words: wave characteristic frequency, micro-electro-mechanical system ( MEMS) sensor, Hilbert-Huang
transform ( HHT) , ensemble empirical mode decomposition( EEMD) , mirror extension method, cubic Hermite in-

terpolation
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