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Research on Linear Parameter Variation and Vertical Deviation
Model of Railway Vertical Alignment

ZHANG Huan', CHEN Borui’

(1. Department of Surveying and Mapping Engineering, Shijiazhuang Institute of Railway Technology.,
Shijiazhuang 050041, China;
2. Tianjin Institute of Surveying and Mapping Co. Ltd. , Tianjin 300301, China)

Abstract: The track detection equipment based on inertial navigation can obtain sub-millimeter
vertical deviation, providing the basis for vertical section optimization. However, the traditional method
relies on three-dimensional coordinate fitting, and the field requires the deployment of a control
network, which is inefficient. The existing vertical deviation calculation model does not establish the
analytical relationship between the slope point parameters and the vertical deviation, and it is difficult to
invert the vertical curve elements from the relative measurement values. In order to solve this problem,
this paper proposed a vertical section optimization model directly utilizing vertical deviation, and used
partial differential analysis to derive the quantitative relationship between the elevation of the variable
slope point and the mileage on the vertical deviation. The vertical curve parameters were solved only by
the vertical deviation data of the track inspection instrument. The simulation results show that the
vertical deviation calculated by the model is consistent with the theoretical value, with an error of less
than 0. 1 mm, meeting the accuracy requirements. This method does not require three-dimensional
coordinates, and utilizes the relative measurement track inspection trolley to complete the optimization,
improve the field efficiency, and solve the problem of direct inversion of vertical curve parameters by
vertical deviation. It provides a theoretical basis for line state evaluation and optimization.

Key words: railway; alignment optimization; vertical section linear parameter variation; vertical

deviation; mathematical model



