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Application of Beacon-based Train Secondary
Positioning System

CHAI Juan, WU Min

Abstract The problems caused by axle counting and its sub-
system of conventional CBTC ( communication-based train
control) system during operation are analyzed, and a beacon-
based train secondary positioning system application technology
is proposed. The technology adopts balise from existing ATP
(‘automatic train protection) system, through vehicle-wayside
system mergence, a new train secondary positioning detection
scheme is proposed for CBTC system. This technology has
same safety level as axle counting system. With the operation
and management requirement of Shanghai urban rail transit su-
per-large-scale network, the beacon-based train secondary posi-
tioning system architecture and application scenario are further
studied. Application results show that beacon-based train sec-
ondary positioning system can realize non-axle-counting in
main line signal control area, having advantages of simplified

system structure, easy installation, high anti-interference abili-
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ty, so that equipment maintenance workload is reduced, as
well as maintenance cost of overall operation, becoming the
primary choice for future new line construction and existing line
reconstruction.
Key words urban rail transit; train secondary positioning
system; axle counting section; beacon; signaling transformation
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Fig. 1 Architecture diagram of beacon-based train secondary
positioning system
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Fig.2 Structure diagram of network-level beacon-based

train secondary positioning system
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Fig.3 Sketch of link line between Shanghai rail
transit line 2 and line 17
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Fig.4 Diagram of calculation principle of beacon-based

train secondary positioning system envelope line
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