
Processed by Luminess, 75001 PARIS (FR)

(19)
EP

4 
01

1 
74

8
A

1
*EP004011748A1*

(11) EP 4 011 748 A1
(12) EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication: 
15.06.2022 Bulletin 2022/24

(21) Application number: 21769044.5

(22) Date of filing: 29.06.2021

(51) International Patent Classification (IPC):
B61L 25/02 (2006.01)

(86) International application number: 
PCT/CN2021/102937

(87) International publication number: 
WO 2022/077955 (21.04.2022 Gazette 2022/16)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(30) Priority: 16.10.2020 CN 202011108440

(71) Applicant: CRSC Research & Design Institute 
Group Co., Ltd.
Beijing 100070 (CN)

(72) Inventors:  
• WANG, Jianmin

Beijing 100070 (CN)

• ZHANG, Youbing
Beijing 100070 (CN)

• CHEN, Zhiqiang
Beijing 100070 (CN)

• MENG, Fanyong
Beijing 100070 (CN)

• YU, Xiaona
Beijing 100070 (CN)

• ZHAO, Shanhe
Beijing 100070 (CN)

(74) Representative: Samson & Partner Patentanwälte 
mbB
Widenmayerstraße 6
80538 München (DE)

(54) TRAIN POSITION DETERMINATION AUXILIARY APPARATUS AND OPERATION METHOD 
THEREFOR

(57) A train position determining device of the
present invention calculates train position information af-
ter a train is powered on according to whether or not the
train moves, a moving direction, a moving distance and
train position information before the train is powered off,
which are provided by an auxiliary device, so that a proc-
ess of redetermining a train position after the train is pow-
ered on is omitted, the train position determining device
powered on again can quickly determine the train posi-
tion, determined train position information is timely re-
ported to ground equipment by means of onboard equip-
ment, the train may quickly receive information such as
movement permission from the ground equipment, a
process of redetermining a train position after the train
position determining device is powered on is omitted,
then the train timely enters a normal operation mode, and
operation efficiency is improved; and in addition, the train
position determining device detects validity of trackside
information according to the received trackside informa-
tion provided by the auxiliary device and executes a com-
mand included in the valid trackside information, such as
a level conversion command and a wireless calling com-
mand, thereby improving operation safety.
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Description

FIELD OF TECHNOLOGY

[0001] The present invention belongs to the field of
train control, and particularly relates to an auxiliary device
for determining a train position and an operation method
thereof.

BACKGROUND

[0002] After being powered off, an existing train posi-
tion determining device cannot detect change of a train
position if a train moves. So the device cannot determine
the train position after the device is powered on again.
Therefore, the train cannot enter a normal operation
mode rapidly. The train can enter the normal operation
mode only after running at a low speed for a certain dis-
tance and receiving trackside information, which causes
low operation efficiency.

SUMMARY

[0003] In order to solve the above problem, the present
invention provides an auxiliary device for determining a
train position and an operation method thereof, which is
capable of quickly determining the train position and
enormously improving operation efficiency.
[0004] The present invention provides the auxiliary de-
vice for determining a train position, which includes a
core processing unit, a speed and distance unit, a track-
side information receiving unit and a recording unit,
[0005] wherein the speed and distance unit is config-
ured to measure a speed and a distance of a train; the
trackside information receiving unit is configured to re-
ceive trackside information; and the core processing unit
monitors the train position in real time to determine a
power-on condition of the device, calculates, based on
the information from a train position determining device,
output information of the speed and distance unit and
output information of the trackside information receiving
unit, whether or not the train moves, a moving direction,
a moving distance and whether or not the trackside in-
formation is received, and stores a calculation result in
the recording unit.
[0006] Furthermore, the auxiliary device for determin-
ing a train position and the train position determining de-
vice are both installed on the train.
[0007] Furthermore, the auxiliary device for determin-
ing a train position and the train position determining de-
vice may conduct information interaction in communica-
tion modes of IO, a CAN bus, an MVB, a Profibus, and
a serial port.
[0008] Furthermore, the auxiliary device for determin-
ing a train position is provided with an independent power
switch, and can be constantly in a power-on state.
[0009] The present invention further provides the op-
eration method of the auxiliary device for determining a

train position. The method includes the following steps:

1) monitoring, by the auxiliary device for determining
a train position, a power-on state of a train position
determining device in real time, and switching the
auxiliary device for determining a train position into
a sleep state if the train position determining device
is determined to be in the power-on state;
2) switching the auxiliary device for determining a
train position into an operating state if the train po-
sition determining device is determined to be in a
power-off state, and monitoring a train state in real
time when the train position determining device is in
the power-off state; and
3) sending, by the auxiliary device for determining a
train position, monitoring information when the train
is in a power-off state to the train position determining
device if the train position determining device is de-
tected to be powered on again, and calculating, by
the train position determining device, current train
position information according to the received mon-
itoring information sent by the auxiliary device for
determining a train position.

[0010] Furthermore, in the step 2), the monitoring in-
formation of the auxiliary device for determining a train
position includes whether or not the train moves, a mov-
ing direction, a moving distance and train position infor-
mation before the train is powered off.
[0011] Furthermore, in the step 1), the auxiliary device
for determining a train position only records information
sent by the train position determining device when in the
sleep state, but does not monitor an operation state of
the train.
[0012] Furthermore, in the step 2), the auxiliary device
for determining a train position may also receive trackside
information and transmits the trackside information to the
train position determining device after the train position
determining device is powered on.
[0013] Furthermore, in the step 3), the train position
determining device may also detect validity of trackside
information transmitted by the auxiliary device for deter-
mining a train position and execute a command included
in the valid trackside information.
[0014] Furthermore, the command includes a level
conversion command and a wireless calling command.
[0015] According to the method and the device of the
present invention, the train position determining device
calculates train position information after the train is pow-
ered on according to whether or not the train moves, the
moving direction, the moving distance and the train po-
sition information before the train is powered off, which
are provided by the auxiliary device, determined train po-
sition information is timely reported to ground equipment
by means of onboard equipment, and meanwhile, infor-
mation such as movement permission is quickly received
on the ground, so that a process of redetermining the
train position after the train is powered on is omitted, the
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train position determining device powered on again can
quickly determine the train position, the determined train
position information is timely reported to the ground
equipment by means of the onboard equipment, the train
may quickly receive the information such as the move-
ment permission from the ground equipment, a process
of redetermining the train position after the train position
determining device is powered on is omitted, operating
efficiency is greatly improved, then the train timely enters
a normal operation mode, and operation efficiency is im-
proved; and in addition, the train position determining
device detects the validity of the trackside information
according to the received trackside information provided
by the auxiliary device and executes the command in-
cluded in the valid trackside information, such as the level
conversion command and the wireless calling command,
thereby improving operation safety.
[0016] Other features and advantages of the present
invention will be explained in the following specification,
part of which will be obvious in the specification, or may
be known through implementation of the present inven-
tion. The objective and other advantages of the present
invention may be realized and obtained by means of the
structure pointed out by the specification, the claims and
the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] In order to more clearly illustrate technical so-
lutions in the embodiments of the present invention or in
the prior art, a brief introduction to the accompanying
drawings required for the description of the embodiments
or the prior art will be provided below. Obviously, the
accompanying drawings in the following description are
some of the embodiments of the present invention, and
those of ordinary skill in the art would also be able to
derive other drawings from these drawings without mak-
ing creative efforts.
[0018] Fig. 1 shows a position arrangement diagram
of a device according to embodiments of the present in-
vention.

DESCRIPTION OF THE EMBODIMENTS

[0019] In order to make objectives, technical solutions
and advantages of embodiments of the present invention
more obvious, the technical solutions in the embodiments
of the present invention will be clearly and completely
described below in conjunction with accompanying draw-
ings in the embodiments of the present invention. Obvi-
ously, the described embodiments are some, rather than
all of the embodiments of the present invention. Based
on the embodiments of the present invention, all other
embodiments obtained by those of ordinary skill in the
art without making creative efforts fall within the scope
of protection of the present invention.
[0020] After being powered off, an existing train posi-
tion determining device cannot detect change of a train

position if a train moves. So the device cannot determine
the train position after the device is powered on again.
Therefore, the train cannot enter a normal operation
mode rapidly. The train can enter the normal operation
mode only after running at a low speed for a certain dis-
tance and receiving trackside information, which causes
low operation efficiency. The present invention designs
an auxiliary method and device for determining the train
position. After the train position determining device is
powered off, the auxiliary device uses a UPS or other
power sources for power supply to continuously operate,
and whether or not the train moves, a moving distance,
etc. are determined by means of a sensor when the train
moves. After the train position determining device is pow-
ered on, the auxiliary device sends moving information
of the train to the train position determining device, so
that the train position determining device can quickly de-
termine the train position, and then the train enters the
normal operation mode timely, thereby improving the op-
eration efficiency. The sent information includes, but is
not limited to, whether or not the train moves, a moving
direction, the moving distance, whether or not the track-
side information is received, and the trackside informa-
tion.
[0021] As shown in Fig. 1, the auxiliary device for de-
termining a train position and the train position determin-
ing device are both installed on the train, and the auxiliary
device for determining a train position and the train po-
sition determining device may conduct information inter-
action in communication modes of IO, a CAN bus, an
MVB, a Profibus, a serial port, etc. The auxiliary device
for determining a train position is provided with an inde-
pendent power switch, and can be constantly in a power-
on state, that is, after the train position determining device
is powered off, the auxiliary device for determining a train
position may still be in the power-on state independently.
[0022] The auxiliary device for determining a train po-
sition includes a core processing unit, a speed and dis-
tance unit, a trackside information receiving unit and a
recording unit, wherein the speed and distance unit is
configured to measure a speed and a distance of the
train; the trackside information receiving unit is config-
ured to receive the trackside information; and the core
processing unit calculates, based on information from
the train position determining device, output information
of the speed and distance unit and output information of
the trackside information receiving unit, whether or not
the train moves, the moving direction, the moving dis-
tance, whether or not the trackside information is re-
ceived, the trackside information, etc., and stores the cal-
culation results in the recording unit.
[0023] Specifically, the speed and distance unit, the
trackside information receiving unit and the recording unit
are all connected to the core processing unit, and the
speed and distance unit, the trackside information receiv-
ing unit and the recording unit independently exist without
any connection among them.
[0024] Specifically, the train position determining de-
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vice provides initial state information for the core process-
ing unit, which includes train position information after
stop, etc.
[0025] Specifically, after entering an operating state,
the auxiliary device calculates, based on the initial state
information, information such as the train position and a
direction in real time according to the output information
of the speed and distance unit and the output information
of the trackside information receiving unit; and after the
train position determining device enters the operating
state, the auxiliary device reports whether or not the train
moves, the moving direction, the moving distance,
whether or not the trackside information is received, the
trackside information, etc. to the train position determin-
ing device, and the train position determining device cal-
culates train position information after the train is pow-
ered on according to information provided by the auxiliary
device, checks validity of the trackside information pro-
vided by the auxiliary device and executes a command
included in the valid trackside information.
[0026] When the train position determining device is in
the power-on state, the auxiliary device for determining
a train position only records the information sent by the
train position determining device when in a sleep state,
but does not monitor an operation state of the train.
[0027] When the train position determining device is in
a power-off state, the auxiliary device for determining a
train position enters the operating state, and the train
position determining device sends the initial state infor-
mation of the train, such as the train position information
after the stop, to the core processing unit; and the core
processing unit calculates, based on an initial state of
the train, whether or not the train moves, the moving di-
rection, the moving distance, whether or not the trackside
information is received, the trackside information, etc. in
real time according to the output information of the speed
and distance unit and the output information of the track-
side information receiving unit, and stores the results in
the recording unit.
[0028] After the train position determining device is de-
tected to be powered on, the auxiliary device for deter-
mining a train position sends monitoring information
when the train is in the power-off state to the train position
determining device, which includes whether or not the
train moves, the moving direction, the moving distance,
whether or not the trackside information is received, etc.
[0029] The train position determining device calculates
the train position information after the train is powered
on according to whether or not the train moves, the mov-
ing direction, the moving distance and train position in-
formation before the train is powered off, and the infor-
mation such as whether or not the train moves, the mov-
ing direction, the moving distance and train position in-
formation before the train is powered off, are provided
by the auxiliary device for determining a train position,
detects the validity of the trackside information provided
by the auxiliary device for determining a train position
and executes the command included in the valid track-

side information, such as a level conversion command
and a wireless calling command, thereby improving op-
erating efficiency. Meanwhile, onboard equipment re-
ports the determined train position information to ground
equipment, so that information such as movement per-
mission may be quickly received on the ground, thereby
omitting a process of redetermining the train position after
the train is powered on, and improving the operating ef-
ficiency.
[0030] According to the method and the device of the
present invention, the train position determining device
calculates train position information after the train is pow-
ered on according to whether or not the train moves, the
moving direction, the moving distance and the train po-
sition information before the train is powered off, which
are provided by the auxiliary device, determined train po-
sition information is timely reported to ground equipment
by means of onboard equipment, and meanwhile, infor-
mation such as movement permission is quickly received
on the ground, so that a process of redetermining the
train position after the train is powered on is omitted, the
train position determining device powered on again can
quickly determine the train position, the determined train
position information is timely reported to the ground
equipment by means of the onboard equipment, the train
may quickly receive the information such as the move-
ment permission from the ground equipment, a process
of redetermining the train position after the train position
determining device is powered on is omitted, operating
efficiency is greatly improved, then the train timely enters
a normal operation mode, and operation efficiency is im-
proved; and in addition, the train position determining
device detects the validity of the trackside information
according to the received trackside information provided
by the auxiliary device and executes the command in-
cluded in the valid trackside information, such as the level
conversion command and the wireless calling command,
thereby improving operation safety.
[0031] Although the present invention is described in
detail with reference to the above-mentioned embodi-
ments, those of ordinary skill in the art should understand
that they may still make modifications to the technical
solutions described in the above-mentioned embodi-
ments or equivalent replacements to part of technical fea-
tures therein; and these modifications or replacements
do not make the essence of the corresponding technical
solutions depart from the spirit and scope of the technical
solutions of the embodiments of the present invention.

Claims

1. An auxiliary device for determining a train position,
characterized in that the auxiliary device comprises
a core processing unit, a speed and distance unit, a
trackside information receiving unit and a recording
unit,
wherein the speed and distance unit is configured to
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measure a speed and a distance of a train; the track-
side information receiving unit is configured to re-
ceive trackside information; and the core processing
unit monitors a power-on condition of a train position
determining device in real time, calculates, based on
information from a train position determining device,
output information of the speed and distance unit
and output information of the trackside information
receiving unit, whether or not the train moves, a mov-
ing direction, a moving distance and whether or not
the trackside information is received, and stores a
calculation result in the recording unit.

2. The auxiliary device for determining a train position
according to claim 1, characterized in that the aux-
iliary device for determining a train position and the
train position determining device are both installed
on the train.

3. The auxiliary device for determining a train position
according to claim 1, characterized in that the aux-
iliary device for determining a train position and the
train position determining device can conduct infor-
mation interaction in communication modes of IO, a
CAN bus, an MVB, a Profibus, and a serial port.

4. The auxiliary device for determining a train position
according to claim 1, characterized in that the aux-
iliary device for determining a train position is pro-
vided with an independent power switch and can be
constantly in a power-on state.

5. An operation method of the auxiliary device for de-
termining a train position according to any of claims
1-4, characterized in that the method comprises
the following steps:

1) monitoring, by the auxiliary device for deter-
mining a train position, a power-on state of a
train position determining device in real time,
and switching the auxiliary device for determin-
ing a train position into a sleep state if the train
position determining device is determined to be
in the power-on state;
2) switching the auxiliary device for determining
a train position into an operating state if the train
position determining device is determined to be
in a power-off state, and monitoring a train state
in real time when the train position determining
device is in the power-off state; and
3) sending, by the auxiliary device for determin-
ing a train position, monitoring information when
the train is in the power-off state to the train po-
sition determining device if the train position de-
termining device is detected to be powered on
again, and calculating, by the train position de-
termining device, current train position informa-
tion according to the received monitoring infor-

mation sent by the auxiliary device for determin-
ing a train position.

6. The operation method according to claim 5, charac-
terized in that in the step 2), the monitoring infor-
mation of the auxiliary device for determining a train
position comprises whether or not the train moves,
a moving direction, a moving distance and train po-
sition information before a train is powered off.

7. The operation method according to claim 5, charac-
terized in that in the step 1), the auxiliary device for
determining a train position only records information
sent by the train position determining device when
in the sleep state, but does not monitor an operation
state of the train.

8. The operation method according to claim 5, charac-
terized in that in the step 2), the auxiliary device for
determining a train position can also receive track-
side information and transmits the trackside informa-
tion to the train position determining device after the
train position determining device is powered on.

9. The operation method according to claim 5, charac-
terized in that in the step 3), the train position de-
termining device can also detect validity of the track-
side information transmitted by the auxiliary device
for determining a train position and executes a com-
mand included in the valid trackside information.

10. The operation method according to claim 9, charac-
terized in that the command comprises a level con-
version command and a wireless calling command.
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