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Preprocessing-based speed profile calculation algorithm for radio-based
train control
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Abstract Radio-based train control system has driving headway shortening effect by real-time train interval control
using two-way radio communication between onboard and wayside systems, and reduces facility investment because
it does not require any track-circuit. Automatic train protection(ATP), the most significant part of the radio-based train
control system, makes sure a safe distance between preceding and following trains, based on real-time train location
tracing. In this paper, we propose the overall ATP train interval control algorithm to control the safe interval between
trains, and preprocessing-based speed profile calculation algorithm to improve the processing speed of the ATP. The
proposed speed profile calculation algorithm calculates the permanent speed limit for track and train in advance and
uses as the most restrictive speed profile. If the temporary speed limit is generated for a particular track section, it
reflects the temporary speed limit to pre-calculated speed profile and improves calculation performance by updating
the speed profile for the corresponding track section. To evaluate the performance of the proposed speed profile
calculation algorithm, we analyze the proposed algorithm with O-notation and we can find that it is possible to
improve the time complexity than the existing one. To verify the proposed ATP train interval control algorithm, we
build the train interval control simulator. The experimental results show the safe train interval control is carried out
in a variety of operating conditions.

Keywords : Automatic train protection, Train interval control, Preprocessing-based, Speed profile calculation,
Radio-based, Train control system.
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Table 1. Simulation environment properties
Division Properties
Type of track line double-tracked line
Number of station 10
Total track length 56.8 [km]
Maximum train operation speed 80 [km/h]
Train length 200 [m]
Maximum acceleration rate 3.0 [km/h/sec]
Maximum deceleration rate -3.5 [km/l/sec]
Emergency deceleration rate -4.5 [km/h/sec]
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Fig. 9. Simulator display
(a) Line status display (b) Train status display
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Fig. 10. Simulation result for temporary speed restriction
(a) Line status for temporary speed restriction
(b) Train status for temporary speed restriction
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Fig. 11. Simulation result for temporary speed restriction
(a) Line status for protection zone (b) Train status
display for preceding train (c) Train status for following
train
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