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Noise Reduction Method of Track Deforma-
tion Monitoring Data of Under-crossing Rail-
way Engineering Project Based on EMD

PAN Xingliang, LIU Jianguo

Abstract In view of the fact that there are many interference
factors in the actual monitoring data of track deformation of un-
der-crossing railway engineering, it is difficult to reflect the ac-
tual influence of under-crossing railway engineering on track
structure. The interference factors of actual monitoring data are
divided into measurement instrument error and track structure
deformation caused by environmental temperature. According
to the different characteristics of three types of monitoring data
components such as measurement error, temperature of track
structure deformation and additional deformation of track struc-
ture caused by under-crossing railway engineering in frequency

domain, EMD (empirical mode decomposition) is used to se-
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parate the components of the above three, to eliminate the inter-
ference factor signals in track structure deformation monitoring
data, and to realize noise reduction of track deformation moni-
toring data of under-crossing railway engineering. Taking the
actual monitoring data of certain metro shield tunnel under-
crossing existing railway engineering project as an example,
the signal separation results show that this method can effec-
tively eliminate the interference factors in the site monitoring
data signal, so that the real deformation of the track structure
caused by under-crossing railway project is obtained.

Key words under-crossing railway engineering; track de-

formation; noise reduction method of monitoring data; EMD
(‘empirical mode decomposition)
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Fig.1 Three types of simulation signals
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Tab.1 Extraction evaluation results of additional deforma-

tion components of three types of simulation signals
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data of high-speed railway track structure
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