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(67)  The invention relates to a method for realizing
remote reverse operation during unattended train oper-
ation, a device and a medium. The method comprises:
S1, sending, by a zone controller, information of a train
1 and a train 2 to ATS; S2, displaying, by an ATS inter-
face, state information of the train 1 and the train 2; S3,
setting, by a dispatch terminal, an instruction for blocking
aremote reverse operation protection area within arange
from a platform A to a platform B; S4, generating a com-
mand for blocking the reverse operation protection area
in a remote speed-limited mode of the trains according
to the instruction for blocking the remote reverse opera-
tion protection area set by the dispatch terminal and

sending the command for blocking the reverse operation
protection area in the remote speed-limited mode of the
trains to an interlocking subsystem, by the ATS; S5, after
the interlocking subsystem receives the command for
blocking the reverse operation protection area in the re-
mote speed-limited mode of the trains sent from the ATS,
checking blocking and interlocking conditions; when the
blocking and interlocking conditions are satisfied, setting
the remote reverse operation protection area to be
blocked; and the like. Compared with the prior art, the
invention guarantees the safety of reverse operation of
trains.
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Description
Technical Field

[0001] The invention relates to train signal control sys-
tems, in particular to a method for realizing remote re-
verse operation during unattended train operation, a de-
vice and a medium.

Description of Related Art

[0002] In an unattended train operation system, safe
and reliable operation of trains relies on cooperative work
of on-board controllers, trackside devices, central auto-
matic train supervision (ATS) and other devices, and all
these devices work together to realize unattended oper-
ation of the trains, and only under the condition of no fault
of trains, operation lines and communication devices of
the system, the trains can reliably operate to the end of
movement authority specified by a zone controller under
the protection of the on-board controllers.

[0003] In a communication base train control (CBTC)
mode, multiple trains may successively operate in the
same section, and if a front train stops in the section due
to a fault, a following train will also be braked emergently
to stop in the section and stay in the section until the fault
the front train is removed. In this case, necessary safety
protection measures need to be taken to dispatch a driver
to board the train to switch the train to a restricted manual
drive mode and change the activated locomotive end of
the train to allow the train to operate reversely to leave
this section.

[0004] In case of such a fault, a conventional handling
method has the following disadvantages:

1. When afollowing train is forced to be braked emer-
gently to stop in the section where a front train stops
due to a fault, the following train will stop in the sec-
tion for a long time if it fails to be handled in time,
thus affecting normal operation;

2. A series of safety protection measures need be
taken to authorize a driver to board the train, so the
efficiency is low, the handling time is long, and there
exist some personal safety risks;

3. A long-term dwell of the train in the section easily
causes panics of passengers;

4. After the driver gets on the train to switch the train
to the restricted manual drive mode, an onboard sig-
nal system only provides speed protection, and op-
eration safety in other aspects are in charge of the
driver;

5. The whole rescue process of the train is imple-
mented relying on manual field operation.
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[0005] Therefore, a method for realizing remote re-
verse operation during unattended train operation needs
to be provided to effectively overcome the disadvantages
of the conventional handling method as mentioned
above.

[0006] Upon patent search, Chinese Patent Publica-
tion No.CN_112572536 discloses a method for realizing
areverse jump function of unattended trains, which spe-
cifically comprises: defining a reverse jump area and a
safety return distance of each platform according to ac-
tual conditions of the platform; calculating a reverse jump
protection area and a reverse jump path of each platform
according to the safety return distance to ensure that a
train has no collision risk when returning backwards; and
determining a return path of the train.

[0007] This patent expounds a technical method for
accurately reparking a train by reverse jumping in a case
where the train is parked beyond a standard area on a
platform to solve the problem that unattended trains can-
not return backwards after being parked beyond the
standard area. However, this patent does not mention
how to control an unattended train to automatically op-
erate reversely from a section, where the train parks, to
an area setby adispatcherinacase where a route cannot
be set.

[0008] In addition, Chinese Patent Publication No.
CN_109969232 discloses a method for realizing remote
restricted drive mode in an unattended train operation
system, which specifically comprises: in a case where a
trainfails to be positioned due to a fault during unattended
operation, controlling a trackside controller and the train
to enter a remote restricted drive mode by means of re-
lated operations of a control center to control the train to
operate automatically so as to be positioned again, thus
resuming unattended operation.

[0009] This patent expounds how to control a zone
controller and a train, which fails to be positioned in a
section, to enter a remote restricted drive mode to control
the train to operate forward and be positioned again to
resume unattended operation in an unattended train op-
eration system. However, this patent does not mention
how to control a train to automatically operate reversely
from a section, where the train is forced to stop due to a
fault of a front train, to a destination set by a dispatcher
in the remote restricted drive mode in a case where a
route cannot be set.

[0010] Therefore, how to ensure that trains can still op-
erate safely in case of a fault to overcome the disadvan-
tages that normal operation is affected and panics of pas-
sengers are caused by a long-term dwell of the trains in
a section in the prior art is a technical issue to be ad-
dressed.

BRIEF SUMMARY OF THE INVENTION
[0011] The objective of the invention is to overcome

the abovementioned disadvantages of the prior art by
providing a method for realizing remote reverse operation
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during unattended train operation, a device and a medi-
um.

[0012] The objective of the invention can be fulfilled by
the following technical solution:

In a first aspect, the invention provides a method for re-
alizing remote reverse operation during unattended train
operation, comprising the following steps:

S1, sending, by a zone controller, information of a
train 1 and a train 2 to ATS, wherein the train 1 is a
front train stopping in a section due to a fault, and
the train 2 is afollowing train which will be emergently
braked to stop in the section;

S2,displaying, by an ATS interface, state information
of the train 1 and the train 2;

S3, setting, by a dispatch terminal, an instruction for
blocking a remote reverse operation protection area
within a range from a platform A to a platform B;

S4, generating a command for blocking the reverse
operation protection area in a remote speed-limited
mode of the trains according to the instruction for
blocking the remote reverse operation protection ar-
ea set by the dispatch terminal and sending the com-
mand for blocking the reverse operation protection
area in the remote speed-limited mode of the trains
to an interlocking subsystem, by the ATS;

S5, after the interlocking subsystem receives the
command for blocking the reverse operation protec-
tion area in the remote speed-limited mode of the
trains sent from the ATS, checking blocking and in-
terlocking conditions; when the blocking and inter-
locking conditions are satisfied, setting the remote
reverse operation protection area to be blocked, and
sending a blocked state of the remote reverse oper-
ation protection area to the ATS and the zone con-
troller;

S6, feeding, by the ATS, the blocked state of the
remote reverse operation protection area back to the
dispatch terminal;

S7, setting, by the dispatch terminal, a remote re-
verse operation instruction of the train 2;

S8, generating a remote reverse operation com-
mand according to the remote reverse operation in-
struction of the train 2 set by the dispatch terminal
and sending the remote reverse operation command
to an on-board controller, by the ATS;

S9, after the on-board controller receives the remote
reverse operation command sent from the ATS,
checking the validity of the remote reverse operation
command and returning a check result to the ATS;
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S10, calculating an end of remote reverse operation
authority and sending remote reverse operation au-
thority information to the on-board controller, by the
zone controller;

S11, automatically completing head-tail exchange
of the train 2 and controlling the train 2 to automati-
cally operate to the platform A according to the re-
mote reverse operation authority information, by the
on-board controller, and automatically exiting a re-
mote reverse operation mode;

S12, after the train 2 operates to the platform A and
stops, setting, by the dispatch terminal, aninstruction
for unblocking the remote reverse operation protec-
tion area;

S13, generating a command for unblocking the re-
mote reverse operation protection area according to
the instruction for unblocking the remote reverse op-
eration protection area and sending the command
for unblocking the remote reverse operation protec-
tion area to the interlocking subsystem, by the ATS;
and

S14, after the interlocking subsystem receives the
command for unblocking the remote reverse opera-
tion protection area sent from the ATS, returning an
unblocked state of the remote reverse operation pro-
tection area to the zone controller.

[0013] As a preferred technical solution, the informa-
tion in S1 comprise a positioning state of the trains, co-
ordinates ofa head and a tail of the trains, and ID numbers
of on-board controllers at the head and tail of the trains.
[0014] As a preferred technical solution, the state in-
formation in S2 comprises fault information of the train 1
and location information of the train 1 and the train 2.
[0015] As apreferred technical solution, in S3, the plat-
form A is a departure platform of the train 1 and the train
2, and the platform B is an arrival platform of the train 1
and the train 2.

[0016] As a preferred technical solution, the blocking
and interlocking conditions checked in S5 comprise:

® whether the position of a turnout in the remote
reverse operation protection area is correct;

®@ whether the remote reverse operation protection
area has a risk of face-to-face collision with routes
established outside the remote reverse operation
protection area and other blocked remote reverse
operation protection areas;

® whether the remote reverse operation protection
area has a risk of side collision with the routes es-
tablished outside the remote reverse operation pro-
tection area, protection sections, and the other



5 EP 4 417 485 A1 6

blocked remote reverse operation protection areas;
and

@ whether a section in the remote reverse operation
protection area is blocked.

[0017] As a preferred technical solution, only if all the
blocking and interlocking conditions of the remote re-
verse operation protection area are satisfied, the remote
reverse operation protection area will be set to be
blocked.

[0018] Asa preferred technical solution, S7 specifically
comprises: setting, by the dispatch terminal, the remote
reverse operation instruction of the train 2 according to
the display of the ATS interface.

[0019] As a preferred technical solution, the remote
reverse operation command in S8 comprises a vehicle
terminal Cab_2 to be activated for remote reverse oper-
ation and an ID number of the zone controller associated
with the train 2.

[0020] Asapreferred technical solution, the ID number
of the zone controller associated with the train 2 is ob-
tained by calculation according to position coordinates
of the train 2.

[0021] As a preferred technical solution, checking the
validity of the remote reverse operation command in S9
specifically comprises:

if the remote reverse operation command is valid, ena-
bling the on-board controller to enter the remote reverse
operation mode, and sending a remote reverse operation
request to the zone controller; otherwise, waiting for man-
ual remote confirmation of an interlock state of a signal
system.

[0022] As a preferred technical solution, calculating an
end of remote reverse operation authority in S10 specif-
ically comprises:

after the zone controller receives the remote reverse op-
eration request from the on-board controller, calculating
the end of remote reverse operation authority according
to the blocked state of the remote reverse operation pro-
tection area provided by the interlocking subsystem.
[0023] Asa preferred technical solution, the instruction
for unblocking the reverse operation protection area in
S12 is set by the ATS.

[0024] As a preferred technical solution, S14 further
comprises: truly unblocking the remote reverse operation
protection area after the remote reverse operation pro-
tection area is maintained in the blocked state for a set
time.

[0025] As a preferred technical solution, the method
provides protection for safe protection of the trains under
the condition where a reverse route TD fails to be estab-
lished for the trains.

[0026] In a second aspect, the invention provides an
electronic device, comprising amemory and a processor,
wherein a computer program is stored in the memory,
and when executing the computer program, the proces-
sor implements the method mentioned above.
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[0027] In a third aspect, the invention provides a com-
puter-readable storage medium having a computer pro-
gram stored therein, wherein the method mentioned
above is implemented when the computer program is
executed.

[0028] Compared with the prior art, the invention has
the following advantages:

1. In the invention, an automatic remote reverse op-
eration function of trains is designed to ensure that
the trains can still operate safely in case of a fault,
thus overcoming the defects that normal operation
of trains is affected and panics of passengers are
caused due to a long-term dwell of the trains in a
section in the prior art;

2. Inthe invention, the remote reverse operation pro-
tection area is blocked by means of the interlocking
subsystem, and is protected against the risk of face-
to-face collision with routes established outside the
area and other blocked remote reverse operation
protection areas, as well as the risk of side collision
with routes established outside the area, protection
sections and other blocked remote reverse operation
protection areas, thus guaranteeing the safety of re-
verse operation of trains;

3. In the invention, the zone controller calculates the
remote reverse operation authority information of
trains, and the on-board controller controls the trains
to operate automatically according to the authority
information, such that safety risks existing in the
manual restricted drive mode where the on-board
controller only provide speed protection are avoided,
and such faults can be handled more automatically;

4. In the invention, after the interlocking subsystem
sends the unblocked state of the remote reverse op-
eration protection area to the zone controller, the re-
mote reverse operation protection area will not be
truly unblocked until a delay time later to ensure that
the reverse operation area is truly unblocked after
the zone controller has received the unblocked state
of the reverse operation protection area, thus pre-
venting safety accidents caused by unblocking the
reverse operation protection area when the train is
still in operation in a case where the train is parked
beyond a standard area;

5. The invention provides a protection solution to
safe operation of trains under the condition where a

reverse route TD fails to be established for the trains.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF
THE DRAWINGS

[0029]
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FIG. 1 is a schematic diagram of a remote reverse
operation process of a train;

FIG. 2 is a diagram of information exchange of sub-
systems during a remote reverse operation realiza-
tion process of the train;

FIG. 3 is a flow diagram of the remote reverse oper-
ation realization process of the train.

DETAILED DESCRIPTION OF THE INVENTION

[0030] The technical solutions of the embodiments of
the invention will be clearly and completely described
below in conjunction with the accompanying drawings of
the embodiments of the invention. Obviously, the em-
bodiments in the following description are merely illus-
trative ones, and are not all possible ones of the invention.
All other embodiments obtained by those ordinarily
skilled in the art according to the following ones without
creative labor should also fall within the protection scope
of the invention.

[0031] AsshowninFIG.1andFIG. 2, during unattend-
ed train operation, a train 1 and a train 2 both departure
from a platform A to a platform B; if the front train 1 stops
in a section due to a fault, the following train 2 will also
be emergently braked to stop in the section; and the train
2 has to stop in the section until the fault of the train 1 is
removed. In this case, necessary safety protection meas-
ures need to be taken to dispatch a driver to board the
train 2 to switch the train 2 to a manual restricted drive
mode and change the activated locomotive end of the
train 2 to allow the train 2 to operate reversely to leave
the section. To overcome the disadvantages of the con-
ventional handling method in this case, the invention pro-
vides a method for realizing remote reverse operation
during unattended train operation. The specific process
is as follows:

S1: a zone controller sends information of the train
1 and the train 2, such as the positioning state of the
trains, coordinates of a head and a tail of the trains,
and ID numbers of on-board controllers at the head
and tail of the trains, to ATS;

S2: an ATS interface displays a fault of the train 1,
the location of the train 1 and the location of the train
2;

S3: a dispatch terminal sets an instruction for block-
ing aremote reverse operation protection area within
a range from the platform A to the platform B by
means of the ATS;

S4: the ATS generates a command for blocking the
remote reverse operation protection areain aremote
speed-limited mode of the trains according to the
instruction for blocking the remote reverse operation
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protection area set by the dispatch terminal and
sends the command for blocking the remote reverse
operation protection area to an interlocking subsys-
tem;

S5: after receiving the command for blocking the re-
mote reverse operation protection area sent from the
ATS, the interlocking subsystem checks whether the
following conditions are satisfied: ® whether the po-
sition of a turnout in the remote reverse operation
protection area is correct; @ whether the remote re-
verse operation protection area has a risk of face-
to-face collision with routes established outside the
remote reverse operation protection area and other
blocked remote reverse operation protection areas;
® whether the remote reverse operation protection
area has a risk of side collision with the routes es-
tablished outside the remote reverse operation pro-
tection area, protection sections, and other blocked
remote reverse operation protection areas; @
whether a section in the remote reverse operation
protection area is blocked; if all the blocking and in-
terlocking check conditions of the remote reverse
operation protection area are satisfied, the remote
reverse operation protection area is set to be
blocked, and a blocked state of the remote reverse
operation protection area is sent to the ATS and the
zone controller;

S6: the ATS feeds the blocked state of the remote
reverse operation protection area back to the dis-
patch terminal;

S7: the dispatch terminal sets a remote reverse op-
eration instruction of the train 2 according to the dis-
play of the ATS interface;

S8: the ATS generates a remote reverse operation
command according to the remote reverse operation
instruction of the train 2 set by the dispatch terminal
and sends the remote reverse operation command
to the on-board controller, wherein the remote re-
verse operation command in S8 comprises a vehicle
terminal Cab_2 to be activated for remote reverse
operation and an ID number of the zone controller
associated with the train , and the ID number of the
zone controller associated with the train 2 is obtained
by calculation according to position coordinates of
the train 2;

S9: after receiving the remote reverse operation
command sent from the ATS, the on-board controller
checks the validity of the remote reverse operation
command and returns a check result to the ATS; if
the remote reverse operation command is valid, the
on-board controller enters a remote reverse opera-
tion mode and sends a remote reverse operation re-
quest to the zone controller; otherwise, the on-board
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controller waits for manual remote confirmation of
the interlock state of a signal system;

S10: after receiving the remote reverse operation
request form the on-board controller, the zone con-
troller calculates an end of remote reverse operation
authority according to the blocked state of the remote
reverse operation protection area provided by the
interlocking subsystem and sends remote reverse
operation authority information to the on-board con-
troller;

S11: the on-board controller completes automatic
head-tail exchange of the train 2 (changes an acti-
vated vehicle terminal from Cab_1to Cab_2)accord-
ing to the remote reverse operation authority infor-
mation, controls the train 2 to automatically operate
to the platform A, and then automatically exits the
remote reverse operation mode;

S12: after the train 2 operates to the platform A and
stops, the dispatch terminal sets an instruction for
unblocking the remote reverse operation area by
means of the ATS;

S13: the ATS generates a command for unblocking
the remote reverse operation area according to the
instruction for unblocking the remote reverse oper-
ation area and sends the command for unblocking
the remote reverse operation area to the interlocking
subsystem; and

S14: after receiving the command for unblocking the
remote reverse operation area sent from the ATS,
the interlocking subsystem returns an unblocked
state of the remote reverse operation area to the
zone controller and truly unblocks the remote re-
verse operation protection area after maintaining the
remote reverse operation protection area in the
blocked state for a time T1.

[0032] The embodiment of the method is introduced
above, and the technical solution of the invention is fur-
ther described below with reference to embodiments of
an electronic device and a storage medium.

[0033] An electronic device provided the invention
comprises a central processing unit (CPU), which can
perform various appropriate actions and processing ac-
cording to computer program instructions stored in aread
only memory (ROM) or computer program instructions
loaded into a random access memory (RAM) from a stor-
age unit. Various programs and data required for oper-
ations of the device can also be stored in the RAM. The
CPU, ROM and RAM are connected by means of a bus.
An input/output (I/O) interface is also connected to the
bus.

[0034] Multiple components in the device are connect-
ed to the I/O interface, including an input unit such as a

10

15

20

25

30

35

40

45

50

55

keyboard or a mouse; an output unit such as various
displays or speakers; a storage unit such as a magnetic
disk or a compact disc; and a communication unit such
as a network card, amodem or a wireless communication
transceiver. The communication unit allows the device
to exchange information/data with other devices by
means of, for example, computer networks based on the
internet and/or various telecommunication networks.
[0035] The processing unit performs the steps and
processing described above, such as the method S1-
S14. For example, in some embodiments, the method
S1-S14 can be implemented as a computer software pro-
gram, which is tangibly stored in a machine-readable me-
dium such as the storage unit. In some other embodi-
ments, the computer program may be partially or entirely
loaded and/or installed on the device by means of the
ROM and/orthe communication unit. When the computer
program is loaded into the RAM and executed by the
CPU, one or more of the steps of the method S1-S14
described above can be performed. Alternatively, in other
embodiments, the CPU can be configured to implement
the method S1-S14 in any other appropriate ways (such
as, by means of firmware).

[0036] At least part of the functions described above
can be performed by one or more hardware logic com-
ponents. For example, non-restrictively, illustrative hard-
ware logic components that can be used include: a field
programmable gate array (FPGA), an application-specif-
icintegrated circuit (ASIC), an application-specific stand-
ard product (ASSP), a system on chip (SOC), a complex
programmable logic device (CPLD), and the like.
[0037] Program codes for implementing the method of
the invention may be written in one programming lan-
guage or any combination of multiple programming lan-
guages. These program codes can be provided to a proc-
essor or a controller of a general-purpose computer, a
special-purpose computer or other programmable data
processing devices, such that when the program codes
are executed by the processor or controller, the func-
tions/operations specified in the flow diagram and/or
block diagram are performed. The program codes may
be entirely executed on a machine, partially executed on
a machine, partially executed on a machine as an inde-
pendent software package and partially executed on a
remote machine, or entirely executed on a remote ma-
chine or server.

[0038] In the context of the invention, the machine-
readable medium may be a tangible medium, and may
comprise or store a program, which is used by or in con-
junction with an instruction execution system, apparatus
or device. The machine-readable medium may be a ma-
chine-readable signal medium or a machine-readable
storage medium. The machine-readable medium may
comprise, but is not limited to, electronic, magnetic, op-
tical, electromagnetic, infrared or semiconductor sys-
tems, apparatuses or devices, or any suitable combina-
tions thereof. More specific examples of the machine-
readable storage medium comprise an electrical connec-
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tion based on one or more wires, a portable computer
disk, a hard disk, a random access memory (RAM), a
read only memory (ROM), an erasable programmable
read only memory (EPROM or flash memory), an optical
fiber, a portable compact disc read only memory (CD-
ROM), an optical storage device, a magnetic storage de-
vice, or any combinations thereof.

[0039] The above embodiments are merely specific
ones of the invention, and the protection scope of the
invention is not limited to the above embodiments. Any
skilled in the art can easily think of various equivalent
modifications or substitutions within the technical scope
disclosed by the invention, and all these equivalent mod-
ifications or substitutions should fall within the protection
scope of the invention. Therefore, the protection scope
of the invention should be subject to the protection scope
of the claims.

Claims

1. A method for realizing remote reverse operation dur-
ing unattended train operation, comprising the fol-
lowing steps:

S1, sending, by a zone controller, information of
atrain 1 and a train 2 to ATS, wherein the train
1 is a front train stopping in a section due to a
fault, and the train 2 is a following train which
will be emergently braked to stop in the section;
S2, displaying, by an ATS interface, state infor-
mation of the train 1 and the train 2;

S3, setting, by a dispatch terminal, an instruction
for blocking a remote reverse operation protec-
tion area within a range from a platform A to a
platform B;

S4, generating a command for blocking the re-
verse operation protection area in a remote
speed-limited mode of the trains according to
the instruction for blocking the remote reverse
operation protection area set by the dispatch ter-
minal and sending the command for blocking
the reverse operation protection area in the re-
mote speed-limited mode of the trains to an in-
terlocking subsystem, by the ATS;

S5, after the interlocking subsystem receives
the command for blocking the reverse operation
protection area in the remote speed-limited
mode of the trains sent from the ATS, checking
blocking and interlocking conditions; when the
blocking and interlocking conditions are satis-
fied, setting the remote reverse operation pro-
tection area to be blocked, and sending a
blocked state of the remote reverse operation
protection area to the ATS and the zone control-
ler;

S6, feeding, by the ATS, the blocked state of the
remote reverse operation protection area back
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to the dispatch terminal;

S7, setting, by the dispatch terminal, a remote
reverse operation instruction of the train 2;

S8, generating a remote reverse operation com-
mand according to the remote reverse operation
instruction of the train 2 set by the dispatch ter-
minal and sending the remote reverse operation
command to an on-board controller, by the ATS;
S9, after the on-board controller receives the re-
mote reverse operation command sent from the
ATS, checking the validity of the remote reverse
operation command and returning a check result
to the ATS;

S10, calculating an end of remote reverse op-
eration authority and sending remote reverse
operation authority information to the on-board
controller, by the zone controller;

S11, automatically completing head-tail ex-
change of the train 2 and controlling the train 2
to automatically operate to the platform A ac-
cording to the remote reverse operation author-
ity information, by the on-board controller, and
automatically exiting a remote reverse operation
mode;

S12, after the train 2 operates to the platform A
and stops, setting, by the dispatch terminal, an
instruction for unblocking the remote reverse op-
eration protection area;

S13, generating a command for unblocking the
remote reverse operation protection area ac-
cording to the instruction for unblocking the re-
mote reverse operation protection area and
sending the command for unblocking the remote
reverse operation protection area to the inter-
locking subsystem, by the ATS; and

S14, after the interlocking subsystem receives
the command for unblocking the remote reverse
operation protection area sent from the ATS, re-
turning an unblocked state of the remote reverse
operation protection area to the zone controller.

The method for realizing remote reverse operation
during unattended train operation according to Claim
1, wherein the information in S1 comprise a position-
ing state of the trains, coordinates of a head and a
tail of the trains, and ID numbers of on-board con-
trollers at the head and tail of the trains.

The method for realizing remote reverse operation
during unattended train operation according to Claim
1, wherein the state information in S2 comprises fault
information of the train 1 and location information of
the train 1 and the train 2.

The method for realizing remote reverse operation
during unattended train operation according to Claim
1, wherein in S3, the platform A is a departure plat-
form of the train 1 and the train 2, and the platform
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B is an arrival platform of the train 1 and the train 2.

The method for realizing remote reverse operation
during unattended train operation according to Claim
1, wherein the blocking and interlocking conditions
checked in S5 comprise:

® whether the position of a turnoutin the remote
reverse operation protection area is correct;
(2) whether the remote reverse operation pro-
tection area has a risk of face-to-face collision
with routes established outside the remote re-
verse operation protection area and other
blocked remote reverse operation protection ar-
eas;

® whether the remote reverse operation pro-
tection area has a risk of side collision with the
routes established outside the remote reverse
operation protection area, protection sections,
and the other blocked remote reverse operation
protection areas; and

@ whether a section in the remote reverse op-
eration protection area is blocked.

The method for realizing remote reverse operation
during unattended train operation according to Claim
5, wherein only if all the blocking and interlocking
conditions of the remote reverse operation protec-
tion area are satisfied, the remote reverse operation
protection area will be set to be blocked.

The method for realizing remote reverse operation
during unattended train operation according to Claim
1, wherein S7 specifically comprises: setting, by the
dispatch terminal, the remote reverse operation in-
struction of the train 2 according to the display of the
ATS interface.

The method for realizing remote reverse operation
during unattended train operation according to Claim
1, wherein the remote reverse operation command
in S8 comprises a vehicle terminal Cab_2 to be ac-
tivated for remote reverse operation and an ID
number of the zone controller associated with the
train 2.

The method for realizing remote reverse operation
during unattended train operation according to Claim
8, wherein the ID number of the zone controller as-
sociated with the train 2 is obtained by calculation
according to position coordinates of the train 2.

The method for realizing remote reverse operation
during unattended train operation according to Claim
1, wherein checking the validity of the remote reverse
operation command in S9 specifically comprises:

if the remote reverse operation command is valid,
enabling the on-board controller to enter the remote
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1.

12.

13.

14.

15.

16.

reverse operation mode, and sending a remote re-
verse operation request to the zone controller; oth-
erwise, waiting for manual remote confirmation of an
interlock state of a signal system.

The method for realizing remote reverse operation
during unattended train operation according to Claim
1, wherein calculating an end of remote reverse op-
eration authority in S10 specifically comprises:
after the zone controller receives the remote reverse
operation request from the on-board controller, cal-
culating the end of remote reverse operation author-
ity according to the blocked state of the remote re-
verse operation protection area provided by the in-
terlocking subsystem.

The method for realizing remote reverse operation
during unattended train operation according to Claim
1, wherein the instruction for unblocking the reverse
operation protection area in S12 is set by the ATS.

The method for realizing remote reverse operation
during unattended train operation according to Claim
1, wherein S14 further comprises: truly unblocking
the remote reverse operation protection area after
the remote reverse operation protection area is
maintained in the blocked state for a set time.

The method for realizing remote reverse operation
during unattended train operation according to Claim
13, the method provides protection for safe protec-
tion of the trains under the condition where a reverse
route TD fails to be established for the trains.

An electronic device, comprising a memory and a
processor, a computer program being stored in the
memory, wherein the method according to any one
of Claims 1-14 is implemented when the processor
executes the computer program.

A computer-readable storage medium, having a
computer program stored therein, wherein the meth-
od according to any one of Claims 1-14 isimplement-
ed when the computer program is executed by a
processor.
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