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A Measuring Method for Eccentricity of Railway Bridge
Line and Thickness of Ballast

LI Tianyue' CHENG Zimo' CHEN Zigian' LI Yuanjun®

( 1.School of Physical Science and Engineering Technology Guangxi University Nanning Guangxi 530004 China;
2.Science and Technology Research Institute Daqgin Railway Limited by Share Ltd Taiyuan Shanxi 030013 China)

Abstract W hether the eccentricity of railway bridge line and the thickness of ballast reaches the standard or not is
related to the safety of high speed trains operation. T he measuring principle for the eccentric of bridge line and the
thickness of ballast was analyzed a measuring method using optical image technology was proposed and a prototype
with intelligent mobile phone was developed. The prototype can be installed on the left rail of the railway bridge line

the photos of special bar code scale placed on both sides of the ballast retaining wall and the right rail could be taken
by front and the rear cameras of the mobile phone the space distance and deviation of measurement zero position
can be obtained through three bar code scales in real time by image processing and computing software embedded in
intelligent mobile phones and the eccentric of bridge line and the thickness of ballast was concluded by calculation. In
order to obtain the main optical technical parameters of the mobile phone camera eliminate the nonlinear distortion
and improve the measurement accuracy the calibration for the inner orientation elements and the nonlinear distortion
was made by using light beam self-calibration adjustment method in the process of development which could be
modified by software. Field test shows that this method can measure the eccentric of bridge lines and the thickness of
ballast quickly and accurately.

Key words Railway bridge; Eccentricity of railway bridge line; Thickness of ballast; O ptical image measurement;

Elements of interior orientation; Nonlinear distortion



