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Abstract; In order to accurately grasp the curve status of a high-speed railway under maintenance window
conditions and provide a basis for the subsequent maintenance operations, a method of identifying the
curve control points of high-speed railway based on relative measurement data was designed by utilizing
the mapping relationship between some of the internal geometric parameters of the railway track and curve

control points. Firstly, the signal-to-noise ratio (SNR) of the internal geometric parameters of different
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types of the railway track was calculated and
compared, and the horizontal ( superelevation )
parameters  with  more  obvious  alignment
characteristics were selected as the input data of
the identification method. Secondly, according to
the alignment type of the high-speed railway curve
and the characteristics of the input data, the

objective function and identification strategy of the
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PELT search algorithm were set to realize the rough segmentation of the horizontal (superelevation) data
and the initial identification of curve control points. Then, the segmented horizontal ( superelevation )
data were subjected to piecewise linear robust estimation to achieve accurate estimation of change-point
mileage and secondary identification of curve control points, so as to reduce the influence of abnormal
data on identification accuracy. Finally, based on the simulation and the horizontal ( superelevation) data
of a test line, the correctness of the identification method in the Monte Carlo simulation experiment and
its effectiveness in field application were verified. The results of simulation experiments showed that when
the SNR of the detected signal was not less than 40.09 dB, the total error of the control point
identification was estimated to be 0. 26 m. The results of field experiments showed that the identification
error of round-trip data was no greater than 1. 346 m, while the identification error of one-way data was
generally not more than 0.2 m, and the identification results showed high repeatability. Since the
identification data are derived from the internal geometric parameters of the railway track, the method
demonstrates efficiency and can be used in the daily track quality evaluation of high-speed railways as
well as providing a basis for track maintenance operations.

Key words: high-speed railway; curve control point identification; PELT search algorithm; Monte Carlo

method ; robust estimation
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