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(54) Train control method, device and system
(57)  Atrain control method is disclosed. The method
includes: backing up train control data of a radio block
centre (RBC) and obtaining backup data, where the train
control data is used for controlling the train managed by
the RBC; obtaining the alternative control information of
the trains and controlling the trains by using the backup

data. An RBC, an on-board device and a train control
system arc also provided. When the trains managed by
the RBC need alternative control, the RBC may be re-
placed to control the trains, which guarantees that the
trains run normally under control and improves the safety
of the trains.
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Description

Field of the Invention

[0001] The presentinvention relates to a control tech-
nology, and in particular, to a train control method, device
and system.

Background of the Invention

[0002] A train control system is used to guarantee the
safety of trains and to avoid such accidents as over
speed, rear collision and side collision. With the devel-
opment of high-speed railways and urban mass transit
systems, the speeds of trains are faster, the densities of
trains are higher, and the safety requirements of trains
are more stricter, which raises higher requirements for
the train control system. A communication based train
control system (CBTC) is a widely used train control sys-
tem. To control the trains, the CBTC system may include
an interlocking (IL) device, a radio block centre (RBC)
and a centralized traffic control (CTC) device. The CTC
is adapted to dispatch trains in centralized mode and may
include a temporary speed restriction server (TSRS),
which is adapted to send temporary speed restriction
commands. The IL is adapted to: detect the occupancy
states of train tracks, dispatch trains to routes according
to the commands from the CTC, and notify the RBC of
the occupancy states of the train tracks and train route
information. The RBC is adapted to: authorize the oper-
ation of an on-board device in a train and control the
startup, stop, speed and direction of the train.

[0003] The priorart has atleast following weaknesses:
When the RBC is faulty, the train will be affected; the
system may be degraded; the speed of the train may be
affected; and the train schedule has to be changed. In
particular, the safety of the train may be greatly reduced
due to RBC failures in cases of sudden accidents or nat-
ural disasters.

Summary of the Invention

[0004] Embodiments of the present invention provide
a train control method, device and system to improve the
safety of the trains.

[0005] A train control system provided in an embodi-
ment of the present invention includes:

a first RBC, adapted to control trains by using train
control data; and

a second RBC, adapted to: back up the train control
data of the first RBC and obtain backup data; obtain
alternative control information of the trains, and con-
trol the trains by using the backup data.

[0006] An RBC provided in another embodiment of the
present invention includes:
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adata backup module, adapted to: back up train con-
trol data of another RBC and obtain backup data,
where the train control data is used for controlling
the trains managed by the another RBC; and

a train controlling module, adapted to obtain the al-
ternative control information of the trains, and control
the trains by using the backup data.

[0007] Anon-boarddevice providedinanother embod-
iment of the present invention includes:

a sending module, adapted to send alternative con-
trol information to a second RBC when failing to es-
tablish a connection with a first RBC; and

an acceptance controlling module, adapted to ac-
cept the control of the second RBC.

[0008] A train control method provided in an embodi-
ment of the present invention includes:

backing up train control data of an RBC and obtaining
backup data, where the backup data is used for con-
trolling the trains managed by the RBC; and
obtaining the alternative control information of the
trains, and controlling the trains by using the backup
data.

[0009] According to the preceding description of the
technical solution, embodiments of the present invention
have the following merits: The train control data of the
RBC is backed up so that the RBC may be replaced to
control the trains when the trains controlled by the RBC
need alternative control. In particular, when the RBC can-
not control the trains due to failures, the RBC may be
replaced to control the trains, which guarantees that the
trains run normally under control and improves the safety
of the trains.

Brief Description of the Drawings

[0010] To make the technical solution under the
present invention or in the prior art clearer, the accom-
panying drawings for illustrating the embodiments of the
present invention or illustrating the prior art are outlined
below. Evidently, the accompanying drawings are exem-
plary only, and those skilled in the art can derive other
drawings from such accompanying drawings without cre-
ative work.

FIG. 1 is a flowchart of a train control method in a
first embodiment of the present invention;

FIG. 2 is a flowchart of a train control method in a
second embodiment of the present invention;

FIG. 3is a flowchart of a preferred train control meth-
od in a third embodiment of the present invention;
FIG. 4 is a schematic diagram illustrating a standby
RBC in afourth embodiment of the presentinvention;
FIG. 5 is a schematic diagram illustrating an on-



3 EP 2 253 525 A1 4

board device in a fifth embodiment of the present
invention; and

FIG. 6 is a schematic diagram illustrating a train con-
trol system in a sixth embodiment of the present in-
vention.

Detailed Description of the Invention

[0011] The technical solution of the present invention
is hereinafter described in detail with reference to the
accompanying drawings. It is evident that the embodi-
ments are exemplary only and the present invention is
not limited to such embodiments. Other embodiments
that those skilled in the art derive from the embodiments
of the present invention also fall in the scope of protection
of the present invention.

First Embodiment

[0012] FIG. 1 is a flowchart of a train control method
in the first embodiment of the present invention. The
method includes the following steps:

S11. Back up train control data of the RBC and obtain
backup data, where the backup data is used for con-
trolling the trains managed by the RBC.

S12. Obtain the alternative control information of the
trains, and control the trains by using the backup
data.

[0013] In this embodiment, when the trains managed
by the RBC need alternative control, the RBC may be
replaced to control the trains to guarantee that the trains
run normally, which improves the safety of the trains.
[0014] Further, the step of backing up the data of the
RBC in the method may include: obtaining the train con-
trol data of the RBC at a preset interval, and backing up
the train control data of the RBC on a real-time and syn-
chronous basis. A standby RBC may be set to back up
the train control data of the RBC on a real-time and syn-
chronous basis, to synchronize the backup data with the
train control data of the RBC on a real-time basis, so that
alternative control may be performed when necessary.
The train control data may include the ID, speed and
location of a train.

[0015] Before controlling the trains by using the backup
data, the method further includes: judging whether the
trains are controlled by the RBC according to the backup
data; and controlling the trains by using the backup data
if the trains are controlled by the RBC.

[0016] In the preceding embodiment, the alternative
control information is used for requesting alternative con-
trol. In a specific implementation mode, S11 may include:
obtaining the alternative control information of a running
train by receiving a session request from an on-board
device in the train. A standby RBC is set to receive the
session request from the on-board device, where the ses-
sion request indicates that the train where the on-board
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device is located needs to communicate with the standby
RBC to seek alternative control.

[0017] The method may further include: before con-
trolling the trains by using the backup data, judging
whether the RBC is abnormal through a heartbeat con-
nection with the RBC,; if so, replacing the RBC to control
the trains managed by the RBC by using the backup data.
In this step, after obtaining the alternative control re-
quests from the trains, the standby RBC does not perform
alternative control immediately but judges whether the
RBC is working normally through the heartbeat connec-
tion with the RBC. If the heartbeat connection is abnor-
mal, it is indicated that the RBC cannot work normally,
and the standby RBC performs alternative control; if the
heartbeat connection is normal, the standby RBC does
not perform alternative control. For example, if a tempo-
rary control failure occurs due to communication delays
or transient failures between the RBC and a train but the
heartbeat connection with the RBC is normal, the standby
RBC does not perform alternative control. After the tem-
porary failure is removed and the communication be-
tween the RBC and the train is restored, the RBC still
can control the train, which avoids handing over alterna-
tive control due to the temporary failure.

[0018] In another specific implementation mode, S11
may include: obtaining the alternative control information
of the trains managed by the RBC from the RBC. In this
step, when the RBC cannot control all or part of the trains
managed by the RBC, the RBC notifies the standby RBC
of uncontrollable trains as trains that require alternative
control. The RBC may actively notify the standby RBC
of alternative control information of the trains that require
alternative control; or the standby RBC may obtain the
alternative control information of the trains through the
heartbeat connection with the RBC. When the heartbeat
connection is already established between the standby
RBC and the RBC, the standby RBC performs alternative
control on the trains controlled by the RBC if the standby
RBC finds that the heartbeat of the RBC is abnormal,
which indicates that the RBC may not control the trains
managed by the RBC due tofailures. Itis understandable
that the standby RBC may obtain the alternative control
information from a third party entity besides the RBC or
on-board device.

[0019] In this embodiment, the step of replacing the
RBC to control the trains may include: performing move
authorization for the trains, and controlling the trains,
where the move authorization is to provide the trains with
train control information.

[0020] The method may further include: providing oth-
er RBCs with the train control data of an RBC. The train
control data of the standby RBC may also be backed up
by other RBCs, so that other RBCs may perform alter-
native control on the trains controlled by the standby RBC
in case of alternative control requirements.

[0021] In a specific implementation mode, two RBCs
may act as the standby RBC of each other and back up
data of each other. An RBC A may store its own train
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control data in its database, and also store the train con-
trol data of an RBC B to back up the data of the RBC B;
the RBC B also stores its own train control data and train
control data of the RBC A. When either of the RBC A and
RBC B requires the other party to perform alternative
control on the trains controlled by one party due to fail-
ures, the other party may perform alternative control on
such trains by using the backup data to hand over the
control and guarantee the normal running of the trains.

Second Embodiment

[0022] FIG. 2 is a flowchart of a train control method
in the second embodiment of the present invention. The
method may include the following steps:

S21. Send alternative control information to the
standby RBC if the connection with the RBC fails.
S22. Accept the control of the standby RBC.

[0023] In this embodiment, if the connection with the
RBC fails, it is indicated that the RBC may be faulty, and
the standby RBC may replace the RBC to control the
trains and guarantee the safety of the trains.

[0024] In this embodiment, the alternative control in-
formation may be a session request. The on-board de-
vices of trains may send a session request to notify the
standby RBC of performing alternative control. Accord-
ingly, after sending the session request, the on-board
devices of the trains may obtain session permission from
the standby RBC. After obtaining the session permission
from the standby RBC, the method may further include:
obtaining the move authorization of the standby RBC.
After obtaining the authorization, the trains may accept
the control of the standby RBC and keep normal running.
The on-board devices of the trains may be preset to know
the existence of the standby RBC in advance before the
trains run, so that the trains may send the alternative
control information to the standby RBC when necessary.
Certainly, the trains may know existence of the standby
RBC through the RBC or other third party entities.
[0025] The connection with the RBC may fail several
times. Specifically, when the on-board devices in the
trains cannot keep normal communications with the RBC
due to connection failures, the on-board devices may
send a session request to the standby RBC or continue
establishing a connection with the RBC. After the con-
nection fails several times, the on-board devices may
send a session request to the standby RBC to seek al-
ternative control.

[0026] The method may further include: receiving and
managing the device data of the RBC or the standby RBC
or both the device data of the RBC and the standby RBC.
The trains may obtain the information of the standby RBC
by receiving and managing the device data of the RBC
and the standby RBC, so that the trains can send a ses-
sion request for seeking alternative control to the standby
RBC when necessary. The device data of the RBC in-
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cludes the ID and telephone number of the RBC.
Third Embodiment

[0027] FIG. 3 is a flowchart of a preferred train control
method in the third embodiment of the present invention.
The method may include the following steps:

S31. If the connection between an on-board device
and the RBC fails several times, the RBC is consid-
ered faulty.

[0028] Specifically, after the connection between the
on-board device of a train and the RBC fails, the RBC is
considered faulty if the connection fails three times.
[0029] S32. The on-board device calls the standby
RBC, and sends a session request to the standby RBC
after the call connection succeeds.

[0030] Specifically, the on-board device may call the
telephone number of the access server in the standby
RBC through the vehicle mounted station. After the call
connection succeeds, the on-board device sends a ses-
sion request to the standby RBC, requesting to accept
the control of the standby RBC.

[0031] S33.Thestandby RBC judges whether the train
where the on-board device is located is controlled by the
RBC; if so, the process proceeds to S34; otherwise, the
standby RBC does not perform any operation.

[0032] Specifically, the standby RBC backs up the data
of the RBC. After receiving the call, the standby RBC
judges whether the train where the on-board device is
located is controlled by the RBC. When the backup data
ofthe standby RBC includes the backup train control data
of the train, it is indicated that the train is controlled by
the RBC, and the standby RBC may use the backup data
to control the train controlled by the RBC.

[0033] S34.Thestandby RBCjudgeswhetherthe RBC
is faulty through a heartbeat connection with the RBC; if
so, the standby RBC provides the on-board device with
session permission.

[0034] If finding that the heartbeat of the RBC is ab-
normal, the standby RBC determines that the RBC is
faulty and continues to provide the on-board device with
session permission to perform alternative control; if find-
ing that the heartbeat of the RBC is normal, the standby
RBC may continue to provide the on-board device with
session permission, or reject the alternative control re-
quest of the on-board device, or report related informa-
tion to the CTC for processing by the superior traffic con-
trol unit.

[0035] S35. Afterreceiving the session permission, the
on-board device notifies the standby RBC of its own lo-
cation report and mobile authorization request.

[0036] S36. The standby RBC generates move author-
ization for the on-board device according to the signal
authorization of the IL, and controls the train where the
on-board device is located.

[0037] S37. The standby RBC sends a report to the
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CTC, notifying the CTC of completion of alternative con-
trol.

[0038] After replacing the old RBC to control the train
managed by the RBC, the standby RBC notifies the CTC
ofthe completion of alternative control. The CTC receives
a notification from the standby RBC, where the notifica-
tion indicates that the train control is handed over and
that the train can run normally. In this embodiment, the
standby RBC may control the direction, speed, acceler-
ation, startup and stop of the train according to the related
train control information in the backup data of the standby
RBC. In addition, the standby RBC may contact the train
at any time to update the information of the train and
know the details of the train at any time.

[0039] In this embodiment, when the on-board device
cannot establish a normal connection with the RBC, the
on-board device sends a request to the standby RBC,
requesting the standby RBC to perform alternative con-
trol. It is understandable that the alternative control re-
quest may be initiated by the RBC instead of the train. If
the RBC wants the standby RBC to perform alternative
control on the train controlled by the RBC, the RBC may
send alternative control information to the standby RBC.
The standby RBC may judge whether the RBC is faulty
through a heartbeat connection with the RBC, which fa-
cilitates the implementation of alternative control. For ex-
ample, the RBC may actively disconnect the heartbeat
connection with the standby RBC when wanting the
standby RBC to perform alternative control. Thus, the
standby RBC may find that the heartbeat connection is
already disconnected, and begin to perform alternative
control. When the standby RBC initiates alternative con-
trol to the train, the standby RBC may call the number of
the on-board device to establish a connection. After the
connection succeeds, the standby RBC sends an alter-
native control request to the train; if the train accepts the
request, the standby RBC may provide the train with
move authorization.

[0040] In the preceding embodiment, the RBC and the
standby RBC may obtain the temporary speed restriction
command of the CTC or track occupancy state or both
the temporary speed restriction command of the CTC
and track occupancy state, and obtain route information
of the IL to control the train during the movement process.
In a specific implementation mode, two RBCs may act
as the standby RBC of each other. When either of the
two RBCs cannot continue controlling its trains, the other
RBC may perform alternative control. Similarly, when the
standby RBC backs up the data of a corresponding RBC,
the standby RBC may also back up its own data to the
RBC.

[0041] When an RBC controls its trains, the RBC may
control the trains by using the information such as loca-
tions, speeds and IDs of the trains. The RBC may also
back up such information to a corresponding standby
RBC. The on-board devices of the trains may send the
information of the trains to the RBC and the standby RBC
on a real-time basis, so that the standby RBC backs up
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the train data. The on-board devices of the trains may
also obtain the data of the RBC or the corresponding
standby RBC, where the data may include telephone
number and ID information, so that the trains interact with
the RBC according to such data, which facilitates the
implementation of control. When the trains obtain the da-
ta of the RBC, the on-board devices may input data
through a driver machine interface (DMI) or read the data
of the RBC through a balise.

[0042] Inthe preceding embodiments, the sender may
send its data or information to the receiver through a third
party. For example, when an on-board device sends a
session request to the standby RBC, it may send the
session request to the standby RBC directly or send the
session request to the standby RBC through a third party
(for example, a terrestrial access server). Generally, the
former mode is preferred.

Fourth Embodiment

[0043] FIG. 4 is a schematic diagram illustrating an
RBC 40 in the fourth embodiment of the present inven-
tion. The RBC 40 may include:

a data backup module 41, adapted to back up train
control data of another RBC and obtain the backup
data, where the train control data is used for control-
ling the trains managed by the another RBC; and

a train controlling module 42, adapted to obtain al-
ternative control information of the trains, and control
the trains by using the backup data.

[0044] In this embodiment, the RBC 40 backs up the
data of the another RBC, so that the RBC 40 can perform
alternative control when the another RBC cannot control
its trains, which improves the safety of the trains.
[0045] In an optimized implementation mode, the data
backup module 41 may include:

a data obtaining unit 411, adapted to obtain train
control data of the another RBC at a preset interval,
where the train control data is used for controlling
the trains managed by the another RBC; and

a storing unit 412, adapted to store the train control
data of the another RBC obtained by the data ob-
taining unit 411 as backup data.

[0046] In another optimized implementation mode, the
train controlling module 42 may include:

ajudging unit421, adapted to obtain alternative con-
trol information of trains of the another RBC, judge
whether the another RBC is faulty by establishing a
heartbeat connection with the another RBC, and ob-
tain the judgment result; and

acontrolling unit422, adapted to obtain the judgment
result of the judging unit421, and replace the another
RBC to control the trains by using the backup data
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when the another RBC is faulty.

[0047] The judging unit 421 in the RBC 40 may judge
whether the old RBC that controls the trains is faulty after
obtaining a session request from the trains. If the RBC
is faulty, alternative control may be performed, which may
guarantee reliable alternative control and avoid unnec-
essary alternative control due to temporary failures of the
old RBC.

[0048] The RBC 40 may further include a data provid-
ing module, which is adapted to provide other RBCs with
the train control data of the RBC 40, where other RBCs
are adapted to back up the train control data of the RBC
40. When the RBC 40 is faulty, the other RBCs may re-
place the RBC 40 to control the trains according to the
data of the RBC 40 backed up by the other RBCs.
[0049] In a specific implementation mode, two RBCs
may act as the standby RBC of each other. When either
of the two RBCs cannot continue controlling its trains,
the other RBC may replace the RBC to control these
trains, which improves the safety of the trains.

Fifth Embodiment

[0050] FIG.5isaschematic diagramillustrating anon-
board device in the fifth embodiment of the present in-
vention. The on-board device 50 may include:

a sending module 51, adapted to send alternative
control information to a second RBC 40 when failing
to establish a connection with a first RBC; and

an acceptance controlling module 52, adapted to ac-
cept the control of the second RBC 40.

[0051] In this embodiment, after failing to establish a
connection with the first RBC, the on-board device 50
requests the second RBC 40 to replace the first RBC to
control the trains, thus guaranteeing the safety of the
trains.

[0052] In a specific implementation, the sending mod-
ule 51 may include:

a failure detecting unit 511, adapted to establish a
connection with the first RBC, and generate connec-
tion failure information when the number of connec-
tion failures reaches a threshold; and

asending unit512, adapted to obtain connection fail-
ure information generated by the failure detecting
unit 51, and send alternative control information to
the second RBC 40. After the on-board device fails
to establish a connection with the first RBC, the on-
board device may attempt to re-establish the con-
nection. After the connection fails several times, the
on-board device may seek alternative control. In this
embodiment, the threshold for the number of con-
nection failures may be set to 3.

[0053] Further, the alternative control information may
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be a session request initiated by the on-board device 50.
The on-board device 50 provides the second RBC 40
with alternative control information through the session
request. Accordingly, the on-board device 50 may further
include: a permission accepting module 53, adapted to
obtain session permission from the second RBC 40. After
the session permission is obtained, it is indicated that the
session request is permitted by the second RBC 40, and
the second RBC 40 may establish sessions with the on-
board device 50 to perform alternative control.

[0054] The on-board device 50 may further include: a
data managing module 54, adapted to receive and man-
age the device data of the first RBC or the second RBC
40. The device data may be used for interactions with
the first RBC or the second RBC 40, which facilitates the
control acceptance. The device data of an RBC includes
the telephone number and ID of the RBC.

Sixth Embodiment

[0055] FIG. 6 is schematic diagram illustrating a train
control system in the sixth embodiment of the present
invention. The train control system may include:

a first RBC 61, adapted to control the trains by using
the train control data; and

a second RBC 62, adapted to: back up the train con-
trol data of the first RBC 61, obtain the backup data,
and control the trains by using the backup data if
obtaining the alternative control information of the
trains.

[0056] In this embodiment, the second RBC 62 of the
train control system may replace the first RBC 61 to con-
trol the trains managed by the first RBC 61 when neces-
sary. Thus, when the first RBC 61 cannot continue con-
trolling its trains, the trains are still controllable, which
improves the safety of the trains.

[0057] In an implementation mode, the first RBC 61
may provide the second RBC 62 with the alternative con-
trol information of the trains, notifying the second RBC
62 of performing alternative control.

[0058] Itis understandable that the alternative control
information of the trains may be provided to the second
RBC 62 by the on-board devices of the trains or other
third party entities. For example, in another implementa-
tion mode, the system may further include: an on-board
device 63, located in the trains and adapted to provide
the second RBC 62 with the alternative control informa-
tion of the trains to indicate that the trains need alternative
control when failing to establish a connection with the
RBC 61. Then, the on-board device 63 may accept the
control of the second RBC 62.

[0059] The system may further include a CTC 64,
adapted to send a temporary speed restriction command
to the first RBC 61 or the second RBC 62 or both. The
system may further include an IL 65, adapted to provide
the first RBC 61 or the second RBC 62 or both RBC with
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the track occupancy state and route information.

[0060] The first RBC 61 or the second RBC 62 may
control the trains according to the temporary speed re-
striction command of the CTC and route information of
the IL 65, or according to track occupancy state and route
information of the IL 65.

[0061] In this system, the second RBC 62 may be an
independent standby device or a normal RBC. When the
second RBC 62 is a normal RBC, the second RBC 62
and the first RBC 61 may act as the standby device of
each other. When either of the first RBC 61 and the sec-
ond RBC 62 cannot continue controlling its trains, the
other party may take its place to control the trains. The
first RBC 61 and the second RBC 62 may, by establishing
a heartbeat connection, detect the state of each other on
a real-time basis, find failures of each other and perform
alternative control immediately. In actual applications,
there may be more than one second RBC 62.

[0062] It is understandable to those skilled in the art
that all or part of processes in the preceding methods
may be performed by hardware instructed by a computer
program. The program may be stored in a computer read-
able storage medium. When the program is executed,
the processes of the preceding methods may be in-
volved. The storage medium may be a magnetic disk, a
compact disk (CD), a read-only memory (ROM) or a ran-
dom access memory (RAM).

[0063] In conclusion, in embodiments of the present
invention, when the trains controlled by an RBC need
alternative control, a standby RBC may be used to per-
form alternative control and replace the RBC to control
the trains. In particular, when the RBC cannot continue
controlling the trains due to failures, the method can guar-
antee that the trains run normally under control and im-
prove the safety of the trains.

[0064] Although the present invention has been de-
scribed through several preferred embodiments and ac-
companying drawings, the invention is not limited to such
embodiments. It is apparent that those skilled in the art
can make various modifications and variations to the in-
vention without departing from the scope of the invention.

Claims
1. Atrain control system, comprising:

a first radio block centre, RBC, adapted to con-
trol train by using train control data;

and

asecond RBC, adapted to back up the train con-
trol data of the first RBC and obtain backup data;
obtain alternative control information of the train,
and control the train by using the backup data.

2. The system according to the claim 1, wherein the
first RBC is further adapted to provide alternative
control information to the second RBC.
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3.

The system according to the claim 1, further com-
prising:

an on-board device, adapted to send alternative
control information to the second RBC when fail-
ing to establish a connection with a first RBC
and accept the control of the second RBC.

The system according to the claim 1 or 2 or 3, further
comprising,

a centralized traffic control, CTC, adapted to send a
temporary speed restriction command to the first
RBC 61 or the second RBC.

The system according to the claim 1 or 2 or 3, further
comprising,

an interlocking, IL, device, adapted to provide the
first RBC or the second RBC with the track occupan-
cy state and route information.

A radio block centre, RBC, comprising,

a data backup module, adapted to back up train con-
trol data of another RBC and obtain backup data,
wherein the train control data is used for controlling
a train managed by the another RBC; and

a train controlling module, adapted to obtain alter-
native control information of the train, and control the
train by using the backup data.

The RBC according to the claim 6, wherein the data
backup module comprises

a data obtaining unit, adapted to obtain train control
data of the another RBC at a preset interval, wherein
the train control data is used for controlling the train
managed by the another RBC; and

a storing unit, adapted to store the train control data
of the another RBC obtained by the data obtaining
unit as backup data.

The RBC according to the claim 6, further compris-
ing:

a data providing module , adapted to provide
other RBCs with the train control data of the
RBC.

The RBC according to the claim 6 or 7 or 8, wherein
the train controlling module comprises :

a judging unit, adapted to obtain alternative con-
trol information of train of the another RBC,
judge whether the another RBC is faulty by es-
tablishing a heartbeat connection with the an-
other RBC, and obtain the judgment result; and
acontrolling unit, adapted to obtain the judgment
result of the judging unit, and replace the another
RBC to control the train by using the backup
data when the another RBC is faulty.
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An on-board device, comprising:

a sending module, adapted to send alternative
control information to a second radio block cen-
tre, RBC, when failing to establish a connection
with a first RBC; and

an acceptance controlling module, adapted to
accept the control of the second RBC.

The device according to the claim 10, wherein the
sending module comprises:

a failure detecting unit, adapted to establish a
connection with the first RBC, and generate con-
nection failure information when the number of
connection failures reaches a threshold; and
asending unit, adapted to obtain connection fail-
ure information generated by the failure detect-
ing unit 51, and send alternative control infor-
mation to the second RBC.

The device according to the claim 10 or 11, wherein
the alternative control information is a session re-
quest, and the device further comprises:

a permission accepting module, adapted to ob-
tain session permission from the second RBC.

A method for controlling trains, comprising:

backing up train control data of a radio block
centre, RBC, and obtaining backup data, where-
in the backup data is used for controlling a train
managed by the RBC; and

obtaining an alternative control information of
the train, and controlling the train by using the
backup data.

The method according to the claim13, wherein the
backing up train control data of an RBC comprises:

obtaining the train control data of the RBC at a
preset interval, and backing up the train control
data of the RBC on areal-time and synchronous
basis.

The method according to the claim13, further com-
prising:

judging whether the RBC is abnormal by heart-
beat connection with the RBC; and

replacing the RBC to control the train by using
the backup data if the RBC is abnormal.

The method according to the claim 13 or14, before
controlling the train by using the backup data, further
comprising:
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judging whether the train is controlled by the
RBC according to the backup data; and control-
ling the train by using the backup data if the train
is controlled by the RBC.
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Back up train control data of the RBC and obtain the
backup data, where the train control data is used for S11
controlling the trains managed by the RBC _/
Obtain the alternative control information of the trains, | §12
and control the trains by using the backup data _/
FIG. 1

Send alternative control information to the standby S21
RBC when the connection with the RBC fails W

Y

Accept the control of the standby RBC S22

FIG 2
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If the connection between an on-board device and the RBC
fails several times, the RBC is considered faulty

S31

l

The on-board device calls the standby RBC, and sends a
session request to the standby RBC after the call connection
succeeds

S32
|/

S33

The standby
C judges whether the train where
the on-board device is located is

The standby RBC
does not perform
any operation

ontrolled by the RB

The standby RBC judges whether the RBC i1s faulty through
a heartbeat connection with the RBC; if so, the standby
RBC provides the on-board device with session permission

S34

l

S35

After receiving the session permission, the on-board device
notifies the standby RBC of its own location report and
mobile authorization request

l

The standby RBC generates move authorization for the on-
board device according to the signal authorization of the IL,
and controls the train

S36

'

S37

The standby RBC sends a report to the CTC, notifying the
CTC of completion of alternative control

FIG. 3
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