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Shared Resource Allocation Scheme and Interval Control
Algorithm for the T2T-Based Autonomous Train Control System
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ABSTRACT

In this paper, we propose a shared resource allocation scheme and an interval control algorithm using the
state of the preceding train for train-to-train communication-based autonomous system. For this, by defining a
resource manager (RM) to efficiently distribute a shared resource with semaphore access control, we propose a
resource allocation scheme using the RM in autonomous train environments. To control train interval using direct
communications between two consecutive trains, a worst-case braking model based on the best-case braking
distance of the preceding train is proposed, and minimum safe interval distance and minimum headway are
derived using the braking model. Simulation results show that compared with the conventional CBTC, the
proposed algorithm performs better, and the effects of communication delay and braking system delay are
analyzed in various speed environments. The proposed shared resource allocation scheme and interval control
algorithm in the autonomous train environment can be expected to provide high interval control efficiency and to

reduce the construction cost by eliminating the existing many ground equipments.
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Fig. 1. Interval control limits of the CBTC
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Table 2. Simulation Parameters

Term Value | Unit
train length (D) 200 m
maximum line speed(V,) 80 km/h
maximum train speed( V., V) 100 km/h
maximum station approach speed(V,,) 80 km/h
coefficient of inertia (ap ap) 0.09 -
acceleration unit conversion value () 28.35 -
gradient(S) 0 %o
acceleration rate (apy) 3.0 | km/h/s
Zeﬁrl.\;():e brake deceleration rate (d g, 35 | kmyhys
Si];[;}i; best-case (dpcppmests 50 | kmyhjs
GEBR for worst-case (d yczsporst) 4.5 |km/h/s
o servie ke (Tonng 15 | s
equivalent braking response time
for emergency brake (7, cumm) L3 se¢
minimum TCS delay (7, 7:pe1a,) 0.2 sec
maximum TCS delay (74,75 pe10,) 0.75 sec
T2T communication delay (7,p10,) 0.1 sec
cyclic communication delay 2.5 sec
position uncertainty (D pppas D rppa) +6.25 m
distance from the front of train to end 10 m
of station platform block (D)
speed sensor error (Vy,,, Vg.) +2 km/h
braking efficiency(x) 75 %
station dwell time (7py5,) 30 sec
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Minimum line headway
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Fig. 8. Minimum line headway between two consecutive
trains
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Fig. 9. M1n1mum safe interval distance between two
consecutive trains in a high-speed environment
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Interval distance change according to communication delay
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Fig. 11. ATCS safe interval distance change versus

train-to-train communication delay
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Fig. 12. ATCS line headway change versus train-to-train
communication delay
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Mimimum line headway change according to braking delay
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Fig. 14. ATCS line headway change versus braking
delay
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