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Key Technologies for High-precision Mileage
Assignment in Urban Rail Transit On-board
Integrated Mileage Synchronization System
LI Yang, YU Puhan, MA Quanzhou

Abstract Objective: In view of the mileage positioning ca-
pabilities of current urban rail transit comprehensive inspection
vehicles, the need of data analysis from various detection sys-
tems and inter-system data coupling analysis cannot be met,
thus an OIMS ( on-board integrated mileage synchronization
system) is developed, and the high-precision mileage assign-
ment technology of this system is studied. Method: The archi-
tecture of the OIMS is presented, encompassing rail sleeper

counting module, space-time synchronization module, and data

processing module within the OIMS. The operational workflow
of the system is briefly outlined. The key technologies of the
system are elucidated, including multi-source mileage positio-
ning, mileage signal priority, mileage correction and calibra-
tion algorithms, and mileage assignment techniques. Result &
Conclusion; The urban rail transit OIMS achieves high-preci-
sion mileage calibration and assignment functionality, enhan-
cing the reliability of data association analysis collected by
comprehensive inspection vehicles in mileage dimension. It as-
sists in precise defect localization, thus avoiding issues like low
work efficiency and repetitive maintenance tasks due to inade-
quate defect positioning accuracy, and effectively reduces the
operation-maintenance costs of urban rail infrastructure.

Key words urban rail transit; on-board integrated mileage
synchronization system; high-precision mileage assignment;
key technology
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Fig.1 Diagram of OIMS overall architecture
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Fig.3 Block diagram of sleeper mileage calculation principle
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Fig.4 Curves of the height of 5 common type fasteners changing with mileage
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sleeper counting method
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