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Fig.3 Simulation waveform of rail surface
short wavelength irregularities
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Tab.1 Restoration accuracy indexes under different m and n
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Fig.4 Restoration waveforms from the two methods under 30~1 000 mm wavelength
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Rail Surface Irregularities Detection and Restoration Based on Four-point
Chord Reference Method

Mao Xiaojun, Xu Yude, Zhou Yu
(Key Laboratory of Road and Traffic Engineering of the Ministry of Education, Tongji University , Shanghai 201804 , China)

Abstract: In order to realize continuous detection of rail surface irregularities and improve detection precision,
a new four-point approach based on chord reference method is presented in this paper. With the theoretical de-
duction of its transfer function, the automatic restoration algorithm based on Fast Fourier Transform (FFT) has
been realized by means of MATLAB. A simulation waveform consisting of 20 random sine waves has been
used for scientific determination of the three separation distances. The maximum value, average value and stan-
dard deviation of restoration error are therefore adopted to weigh their restoration precision. Finally, on the ba-
sis of optimal parameters, a length of 30m real track irregularities from Shanghai metro is used for comparison.
Results show that restoration precision of the new four-point method has been controlled at micron level. In the
aspect of restoration error’ s average value and standard deviation, the detection precision has been improved
over 50% and the maximum value has been improved over 70% when compared to the traditional three-point
method.

Key words: rail surface irregularities ; chord reference method; restoration method ; restoration precision
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