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HILBERT-HUANG TRANSFORM METHOD FOR DETECTION SIGNAL OF
TUNNEL GEOLOGICAL PREDICTION USING GROUND PENETRATING
RADAR

LING Tonghua, ZHANG Sheng, LI Shengran
(School of Civil Engineering and Architecture, Changsha University of Science and Technology, Changsha, Hunan 410114, China)

Abstract: Geological hazard accidents induced by excavation occur frequently in the course of tunnel
constructions. In order to ensure tunnel construction safety, geological prediction for exploring potential
geological conditions in front of tunnel face is widely adopted. Therefore, it is of vital importance to explore how
to improve the interpretation level of geological prediction. Based on the characteristics of ground penetrating
radar(GPR) signals in tunnel geological prediction, the Hilbert-Huang transform(HHT) method is used to extract
instantaneous profiles of each IMF(intrinsic mode function) component in the original image and instantaneous
parameters of the single trace signal, such as instantaneous amplitude, instantaneous phase and instantaneous
frequency. The results show that instantancous parameters decomposed by HHT method highlight the
characteristics of the original signal, which can qualitatively identify the position and shape of catastrophic
geological body, and improve the accuracy and credibility of the original image interpretation of ground
penetrating radar.
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Fig.1 Layout of GPR lines and field test
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Table 1 Imaging width of instantaneous amplitude of each
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39 101 56 49 79 72
40 88 65 50 84 74
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