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Abstract

With the rapid development of China’s high-speed railways, the demand for high-precision intelli-
gent monitoring and detection technology is growing. Ensuring the safety of railway structures in
complex environments has become an important issue that needs to be resolved urgently. This
study aims to develop a Beidou benchmark dynamic maintenance and monitoring service cloud
platform for high-speed railways, which can adapt to the complex environments of Inner Mongolia,
such as permafrost, cold, drought, sand, and high altitude. The platform integrates dynamic mainte-
nance, control measurement, and precision monitoring technologies to effectively ensure the sta-
bility of the benchmark network, deal with occlusion and interference, and achieve high-precision
deformation monitoring and detection. The application selected for this project is the Ulanqab sec-
tion of the Jidaoyuan High-Speed Railway, where 6 monitoring stations and 4 benchmark stations
have been installed, and data collection has begun. A Beidou + inertial navigation mode has been
used to carry out rapid measurement experiments on the geometric state of the track. Compared
with the results of the total station instrument, the detection efficiency of this system has increased
by more than three times compared to traditional methods, and the results are reliable and at the
leading level in China. The significant effectiveness of this technical system on this line has provided
new ideas for railway monitoring technology in the complex environment of Inner Mongolia, laid
the foundation for the promotion and application of high-speed railway monitoring across the coun-
try, and also marked that the application of high-precision intelligent monitoring technology in the
railway industry has entered a new stage of development.
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Figure 1. Diagram of the technology roadmap
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Figure 2. Diagram of the reference stations
and monitoring stations
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Figure 3. Diagram of the ground-based reference stations
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Figure 4. Diagram of the monitoring system
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Figure 5. Diagram of the inertial navigation cart experiment
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