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Comparison study of optical fiber vibration signals using HHT and CWT

ZHAO Liang, LIU Hai, XU Shichang, WANG Jiannian
(School of Optical and Electronic Information, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: In order to improve the ability of accurate early warning of optical fiber security system, Hilbert-Huang transform
(HHT) technology was adopted to analyze the principle of optical fiber vibration sensor’ s signal. Time-frequency spectrums of
different signals were obtained. The comparison of time-frequency spectrums of optical fiber vibration signals by HHT and
continuous wavelet transform (CWT) was analyzed. The results show that HHT has an important value in time-frequency analysis
of optical fiber security system.
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Fig. 1 The distributed optical fiber sensor based on Mach-Zehnder structure
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Fig.3 Signal of optical fiber vibration
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Fig.4 Time-frequency spectrum of CWT and HHT
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Fig.5 Empirical mode decomposition and Hilbert-Huang spectrum of the
invading signal

a—empirical mode decomposition b—Hilbert-Huang spectrum
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Fig. 6 Empirical mode decomposition and Hilbert-Huang spectrum of the
interference signal

a—empirical mode decomposition b—Hilbert-Huang spectrum
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Fig.7 Hilbert-Huang spectrum of the invading signal and the interference

signal without higher-order IMF

a—Hilbert-Huang spectrum of the invading signal ~ b—Hilbert-

Huang spectrum of the interference signal
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