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Train Auxiliary Positioning Method in Urban
Rail Transit Underground Section

WEI Ranzhi, WU Jie, WANG Sen

Abstract The accuracy of train positioning will be greatly
reduced when the rail traffic signal system operates in degraded
mode, that brings some hidden risks to the driving safety.
Based on the civil communication 4G ( fourth generation mo-
bile communication technology )/5G ( fifth generation mobile
communication technology ) network signals, and using the
signal wireless signal fingerprint positioning algorithm, a train
positioning model is established to assist the train accurate posi-
tioning in underground line intervals. Through comparison and
analysis of the speed measurement data in Shanghai metro Line
9 trains and line sections, it shows that with this algorithm, the
train positioning accuracy within 200 m or even higher can be
achieved, therefore this algorithm can basically meet the auxi-
liary positioning needs under degraded train operation mode.
Key words urban rail transit; underground section; wireless
communication; train auxiliary positioning; wireless signal fin-
gerprint positioning algorithm
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Fig.1 Schematic diagram of date flow for auxiliary train positioning model
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Fig.2 Correlation algorithm of train position data fingerprint
method
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Tab.1 Actual Test Data Sheet
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Fig.3 Model diagram of Al supervised learning
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Tab.2 Sample data distribution under different grid sizes

(3)

W N F/m BB IES HEAR RO R ME/ A
50 25.87 1
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150 74.80 31
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Tab.3 List of grid size, sample number and f; correlation

degree
% R/ m AR/ A h
50 26 0.344 652 302
100 50 0.589 738 842
150 75 0.674 407 686
200 99 0.763 540 191
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