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Abstract

Vehicle-Communication-Based Train Control System (VBTC) is one of the next generation train
control systems based on the vehicle-to-vehicle communication. Unlike the traditional centralized
train control systems which are based on the bidirectional communications between the on-board
controller and wayside controller, the VBTC system is a decentralized train control system where
train operation is self-disciplined by the on-board controllers. Based on the operation plan sche-
duled by the ATS, the on-board controller of a VBTC system obtains and calculates essential in-
formation, such as the train moving direction, speed and position data, and movement authority
(MA), protecting the safety movements of train. Limited by the communication capacity of the ra-
dio communication system, communication with all the other on-board controllers in the network
at the same time is unachievable. Therefore, we propose a regional communication based on Ve-
hicle-to-Vehicle Communication model which divides all the trains into direct communication re-
gional, indirect communication regional and no communication regional, according to their rela-
tive positions on the network. According to the regional defined, each train on the network can
distinguish its direct communication trains, indirect communication trains, and no communica-
tion trains. By the proposed model so that it can communicate directly with its direct communica-
tion trains, communicate with its indirect communication trains via its direct communication
trains. As a result, a train can at least acquire information of two trains in one direction on the
network without overloading the radio communication system. The verification results indicate
that the model can resolve the challenging of the vehicle-to-vehicle communication in the VBTC
system, supporting the development of the VBTC system theoretically and practically.

Keywords

Train Control Systems, Vehicle-to-Vehicle Communication, Communication Model, Region
Communication

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

Y145 R G ARIE S IB AR UE 22 4 02 E %O RS, B AT T $UTE 22 18 th A5 21K & M 1)
FEFET ZEH T 26015 (K41 4% £ 45 (CBTC, Communication Based on Train Control) [1]. CBTC £ %t 5
HAR T KRERIEHAR, 2ot TEESETIHCAER TR &K HEFFH CBTC R4
ARFFri MAIREE, WRGUEZA —SHFEENHT: RaENZ, BBR&E. fuithEz. &
ARG BRI R 1878 RIS R 0t B AR, BT 4R I8 (5 18135 R Si(VBTC, Vehicle
to vehicle communication Based on Train Control)Z & Wik, T HEFIEERISE R R UFEH K&
(VOBC) N LA F4% R 5t 7 %1% (VOBC, Vehicle On Board Controller)yi #3175 | Zh i & 1 R G (ATS,
Automatic Train Supervision) KXz E S 5, R B FHUE AT LT iamiil. [, Eaikss

HoAth %) 25 78 STl E 3R AU AR A 42 (1AL B, 385k OCS (Object Controller Service)iz#liE 7, 5E MAEFN AT
5, RRIER Sh AR S 41217 [2] [3] [4] [5] [6].
EEBEHIE VBTC RANBHE AR —, ZRTEMEMNLSE, ERRSATRES A EY ST
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Figure 1. The structure of VBTC system
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Figure 2. Schematic diagram of VOBC communication area
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Figure 3. The network diagram of railway
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Figure 4. The undirected graph based on network diagram of
railway of Figure 3
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Figure 5. The flow chat of the DCT searching algorithm
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