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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims priority of the
Chinese Patent Application No. 201711113188.0 filed on
November 13, 2017, the entire disclosure of which is
hereby incorporated in full text by reference as part of
the present application.

TECHNICAL FIELD

[0002] The presentdisclosure relates to the field of au-
tomatic control technology, especially to a station trans-
port dispatching method and system.

BACKGROUND

[0003] Chinese high-speed railway signal system
mainly includes subsystems like Chinese Train Control
System (CTCS), Computer Based Interlocking system
(CBI), Central Traffic Control (CTC), as well as some
signal auxiliary systems, such as Centralized Signaling
Monitoring (CSM), dispatching command wireless trans-
mission system, power supply system, etc.

[0004] The train dispatchers are required to use the
CTC system to carry out jobs like the formulation and
delivery of train movement plan, the train route setting,
the shunting operation, the release of dispatching com-
mand, the centralized control of signaling equipment, the
equipment maintenance dispatching, the emergency
traffic commanding, the arrival and departure operation
during abnormality, etc. In addition, the dispatchers need
to monitor the situation of train operation and signaling
equipment such as train tracking, train position and
speed, signal status, train route, and section block and
so on through the screen wall and display of the CTC
system.

[0005] The CTC system is technical equipment with
which the dispatching center (dispatcher) centrally con-
trols the signaling equipment in a certain section and di-
rectly directs, manages the train operation. The CTC sys-
tem is a highly automated dispatching and commanding
system combined with computer technology, network
communication technology and modernization control-
ling technology, which applies the design principle of in-
telligent decentralized self-discipline. It centers on the
train operation adjustmentplan control and takes the train
operation and shunting operation into account.

[0006] The CTC system consists of three parts: the
dispatch center subsystem, the station subsystem, and
the network subsystem among stations, as shownin FIG.
1.

[0007] The dispatch center subsystem is the core of
the CTC system, and is mainly composed of serverequip-
ment and the terminal equipment in each dispatch sta-
tion. The server equipment includes: a database server,
an application server, a communication server, an inter-
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face server, an external information service server, and
an external time server. The dispatch station user termi-
nal equipmentincludes: a dispatcher workstation, an as-
sistant dispatcher workstation, a comprehensive main-
tenance workstation, a station display workstation, a
comprehensive query workstation, a shift supervisor
workstation, a planner workstation, a dispatch mainte-
nance workstation, and the like.

[0008] The station autonomous machine is the key
equipment of the CTC system and should meet the fol-
lowing functional requirements: it should be able to re-
ceive the train operation adjustment plan, direct opera-
tion commands from the dispatch center and direct op-
eration commands from the station operator, and send
them to the station interlocking system at the appropriate
time to be executed after inspection with no conflicts; it
should be able toreceive the station signaling equipment
status information in real time, track the train number,
collect the actual train running data, and upload it to the
dispatch center; it should be able to get the status of
execution of the route commands by the station inter-
locking system, and make necessary adjustments to the
relevant routes according to feedback information; it
should be able to receive train time report and equipment
status information from every two adjacent stations.

SUMMARY

[0009] The presentdisclosure provides a station trans-
portdispatching method and system to solve the problem
that the existing CTC system cannot meet the transport
commanding needs.

[0010] The presentdisclosure provides a station trans-
port dispatching method, comprising:

receiving, by a plan processing module, station plan
issued from a station plan management module;
by the plan processing module, parsing the station
plan into train route plan and issuing the train route
plan to a route processing module;

issuing, by the route processing module, the train
route plan to a train arrival departure control module
for processing;

issuing, by the station plan management module,
the station plan to a storage query module for storing.

[0011] Some beneficial effects of the embodiments of
the present disclosure may include that the station oper-
ator sends the station plan to the plan processing module
through the station plan management module, and the
plan processing module automatically parses the station
plan into a corresponding operation route and sends it
to the route processing module and the train arrival de-
parture control module, which realizes the timely and ef-
fective delivery of the station plan, and realizes the con-
venient dispatching of the station transport.

[0012] In one embodiment, the method further com-
prises:
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at startup of the station plan management module,
sending a request to the storage query module to
load station plan and train graph stage plan in a da-
tabase;

by the station plan management module, receiving
station plan information and train graph stage plan
information issued from the storage query module
and updating interface display information according
to the station plan information and the train graph
stage plan information.

[0013] In this embodiment, the initialization process of
the station plan management module is added, the sta-
tion plan management module sends a request for load-
ing the station plan information in the database to the
storage query module and requests stage plan from the
storage query module.

[0014] In one embodiment, the method further com-
prising:

sending, by a station plan management module of
standby machine, request to load station plan in da-
tabase to the storage query module during an
hot/standby switchover;

by the station plan management module of standby
machine, receiving station plan request receipt re-
turned from the storage query module and sending
information to the station plan management module
that the local machine is to be upgraded as the hot
machine;

upgrading the station plan management module of
standby machine as new station plan management
module of hot machine, and degrading the station
plan management module of hot machine to new
station plan management module of standby ma-
chine;

by the new station plan management module of hot
machine, sending a request for the train graph stage
plan to the storage query module, receiving the train
graph stage plan information issued from the storage
query module, and updating the interface display in-
formation according to the train graph stage plan in-
formation.

[0015] Receiving, by the original station plan manage-
ment module of standby machine, a station plan request
receipt returned from the storage query module specifi-
cally comprises:

if the receipt result is that the station plan request
has been successfully loaded, updating, by the orig-
inal station plan management module of standby ma-
chine, the interface display information according to
the station plan information;

if the receipt result is that the station plan request
fails to load, sending, by the original station plan
management module of standby machine, a request
to load the entire station plan information to the orig-
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inal station plan management module of hot ma-
chine;

receiving, by the original station plan management
module of standby machine, the entire station plan
information sent from the original station plan man-
agement module of hot machine.

[0016] In this embodiment, the processing procedure
of hot/standby switchover by the station plan manage-
ment module is added, which ensures secure operation
of the station transport dispatching system, and improves
disaster tolerance performance of the station transport
dispatching system.

[0017] The present application provides a station
transport dispatching system, comprising: a plan
processing module, a station plan management module,
a route processing module, a storage query module, and
a train arrival departure control module:

the plan processing module is configured to receive
station plan issued from a station plan management
module, parse the station plan into train route plan,
and issue the train route plan to the route processing
module;

the route processing module is configured to issue
the train route plan to the train arrival departure con-
trol module for processing;

the station plan management module is configured
to issue the station plan to the plan processing mod-
ule for processing, and issue the plan station to the
storage query module for storing; receive station
plan information and train graph stage plan informa-
tion issued from the storage query module and up-
date interface display information according to the
station plan information and the train graph stage
plan information.

[0018] In the station transport dispatching system of
this embodiment, the station operator sends the station
plan to the plan processing module through the station
plan management module, the plan processing module
automatically parses the station plan into corresponding
operation routes and sends them to the route processing
module and the train arrival departure control module,
which realizes the timely and effective delivery of the sta-
tion plan, and realizes the convenient dispatching of the
station transport.

[0019] Inoneembodiment, the system further compris-
es a storage query module:

the station plan management module is configured
to send request to load station plan and a train graph
stage plan in a database to the storage query mod-
ule;

receive the station plan information and the train
graph stage plan information issued from the storage
query module and update interface display informa-
tion according to the station plan information and the
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train graph stage plan information;

the storage query module is configured to receive
the station plan and store it in a database, receive
request for the station plan and request for the stage
plan sent from the station plan managementmodule,
and send station plan request receipt and stage plan
requestreceipt to the station plan management mod-
ule.

[0020] In this embodiment, the initialization process of
the station plan management module is added, the sta-
tion plan management module sends a request for load-
ing the station plan information in the database to the
storage query module and requests a stage plan from
the storage query module.

[0021] Inone embodiment, the system further compris-
es a station plan management module of standby ma-
chine and a station plan management module of hot ma-
chine:

the station plan management module of standby ma-
chine is configured to send a request to load station
plan in a database to the storage query module dur-
ing an hot/standby switchover, and receive a station
plan requestreceipt returned from the storage query
module; after being upgraded to the new station plan
management module of hot machine, send a request
for train graph stage plan to the storage query mod-
ule, and receive the train graph stage plan informa-
tion sent from the storage query module, and update
the interface display information according to the
train graph stage plan information;

the station plan management module of hot machine
is configured to receive information sent from the
station plan management module of standby ma-
chine that the local machine is upgraded as the hot
one during the hot/standby switchover.

[0022] The station plan management module of stand-
by machine is specifically configured to: if a receipt result
is that the station plan request has been successfully
loaded, update the interface display information accord-
ing to the station plan information;

if the station plan request receipt result returned from the
storage query module is that the station plan request fails
to load, send a request to load the entire station plan
information to the station plan management module of
hot machine;

the station plan management module of hot machine is
configured to send the entire station plan information to
the station plan management module of standby ma-
chine.

[0023] In this embodiment, the processing flows of
hot/standby switchover by the station plan management
modules is added, which ensures secure operation of
the station transport dispatching system, and improves
disaster tolerance performance of the station transport
dispatching system.
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[0024] Other features and advantages of the present
disclosure will be set forth in the description which fol-
lows, parts of them will be apparent from the description,
or may be learned by implementing the present disclo-
sure. The objectives and other advantages of the present
disclosure can be realized and obtained by the descrip-
tion, claims and structure particularly specified in the
drawings attached thereto.

[0025] The technical solutions of the present disclo-
sure will be further described in detail below through the
accompanying drawings and embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The drawings are to provide a further under-
standing of the present disclosure, and they constitute a
part of the specification, the drawings together with the
description of the specification are intended to explain
principles of the present disclosure, rather than to limit
the present disclosure. In the drawings:

FIG. 1is a structural schematic view of the CTC sys-
tem in the prior art;

FIG. 2 is a schematic diagram of a station transport
dispatching system in one embodiment of the
present disclosure;

FIG. 3 is a flowchart of Embodiment 1 of a station
transport dispatching method according to the em-
bodiments of the present disclosure;

FIG. 4 is a flowchart of Embodiment 2 of a station
transport dispatching method according to the em-
bodiments of the present disclosure;

FIG. 5 is a flowchart of Embodiment 3 of a station
transport dispatching method according to the em-
bodiments of the present disclosure.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0027] The preferred embodiments of the present dis-
closure will be described below with reference to the ac-
companying drawings. It should be understood that, the
preferred embodiments described herein are used to il-
lustrate and explain the present disclosure only, not to
limit the present disclosure.

[0028] FIG. 3 is a flowchart of a station transport dis-
patching method according to the embodiments of the
present disclosure. As shown in FIG. 3, the method com-
prises the following steps S301 to S308.

[0029] Step 301, a station plan management module
receives command inputted by user to issue station plan
[0030] Step 302, the station plan management module
issues the station plan to a plan processing module.
[0031] Step 303, the plan processing module returns
receipt of the station plan to the station plan management
module.

[0032] Step 304, the plan processing module parses
the station plan into train route plan.

[0033] Step 305, the plan processing module issues
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the parsed station route plan to a route processing mod-
ule.

[0034] Step 306, the route processing module for-
wards the received station route plan to a train arrival
departure control module.

[0035] Step 307, the station plan management module
issues the station plan information to a storage query
module for storing.

[0036] Step 308, the storage query module returns
storage receipt of the station plan information to the sta-
tion plan management module.

[0037] In the station transport dispatching method in
this embodiment, the station operator sends the station
plan to the plan processing module through the station
plan management module, the plan processing module
automatically parses the station plan into corresponding
operation routes and sends them to the route processing
module and the train arrival departure control module,
which realizes the timely and effective delivery of the sta-
tion plan, and realizes the convenient dispatching of the
station transport.

[0038] FIG. 4 is a flowchart of Embodiment 2 of a sta-
tion transport dispatching method according to the em-
bodiments of the present disclosure. As shown in FIG.
4, this embodiment comprises the following steps.
[0039] Step 401, start programs of the station plan
management module.

[0040] Step 402, the station plan management module
loads configurations and the system starts to run.
[0041] Step 403, the station plan management module
sends a request for loading station plan in the database
to the storage query module.

[0042] Step 404, the station plan management module
sends a request for loading a train graph stage plan in
the database to the storage query module.

[0043] Step 405, the storage query module sends sta-
tion plan information to the station plan management
module.

[0044] Step 406, the station plan management module
updates interface display information according to the
station plan information.

[0045] Step 407, the storage query module sends train
graph stage plan information to the station plan manage-
ment module.

[0046] Step 408, the station plan management module
updates interface display information according to the
train graph stage plan information.

[0047] For the station transport dispatching method in
this embodiment, the initialization process of the station
plan management module is added based on the em-
bodimentin FIG. 3, the station plan management module
sends a request for loading the station plan information
in the database to the storage query module and requests
a stage plan from the storage query module, receives
the request receipt sent from the storage query module
and updates the interface display information.

[0048] FIG. 5 is aflowchart of Embodiment 3 of a sta-
tion transport dispatching method according to the em-

10

15

20

25

30

35

40

45

50

55

bodiments of the present disclosure. As shown in FIG.
5, the station plan management module A (the station
plan management module of the original standby ma-
chine) in this embodiment is the station plan manage-
ment module of standby machine, and the station plan
management module B (the station plan management
module of the original hot machine) is the station plan
management module of hot machine, this embodiment
includes the following steps.

[0049] Step 501, starts programs of the station plan
management module A.

[0050] Step502, the station plan management module
Asends arequest for loading station plan in the database
to the storage query module.

[0051] Step 503, the storage query module returns re-
ceipt of the station plan request to the station plan man-
agement module A.

[0052] Step 504, if a receipt result is that the station
plan request has been successfully loaded, the station
plan management module A updates the interface dis-
play information according to the station plan information.
[0053] Step 505, if the receipt result is that the station
plan request fails to load, the station plan management
module A sends a request to load the entire station plan
information to the station plan management module B.
[0054] Step 506, the station plan management module
B sends the entire station plan information to the station
plan management module A.

[0055] Step 507, upgrade the station plan manage-
ment module A as the hot one and sends information that
the local machine is upgraded as the hot one to the station
plan management module B.

[0056] Step 508, degrades the station plan manage-
ment module B is as the standby machine, and clears
the cache.

[0057] Step509, the station plan management module
Asends arequestfortrain graph stage planto the storage
query module.

[0058] Step 510, the storage query module sends a
train graph stage plan to the station plan management
module A.

[0059] Step511,the station plan management module
A updates the cache.

[0060] Step 512, the operator clicks on the "Update"
button.
[0061] Step513, the station plan management module

A updates the interface.

[0062] For the station transport dispatching method in
this embodiment, ,the processing flows of hot/standby
switchover by the station plan management module is
added based onthe embodimentin FIG. 3, which ensures
secure operation of the station transport dispatching sys-
tem, and improves disaster tolerance performance of the
station transport dispatching system.

[0063] FIG.2isaschematic diagram of a station trans-
port dispatching system in one embodiment of the
present disclosure, as shown in FIG. 2, the station trans-
port dispatching system in this embodiment comprises:
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a plan processing module, station plan management
modules, a route processing module, a storage query
module, and a train arrival departure control module. The
station plan management modules are set in train oper-
ation terminal A/train operation terminal B; the train ar-
rival departure control module, the plan processing mod-
ule and the route processing module are setin the station
autonomous machine; and the storage query module is
set in the station server:

the plan processing module is configured to receive
station plan issued from the station plan manage-
ment module, parse the station plan into train route
plan, and issue the train route plan to the route
processing module;

the route processing module is configured to issue
the train route plan to the train arrival departure con-
trol module for processing;

the station plan management module is configured
to issue the plan station to the storage query module
for storing.

[0064] In the station transport dispatching system of
this embodiment, the operator sends the station plan to
the plan processing module through the station plan man-
agement module, the plan processing module automat-
ically parses the station plan into corresponding opera-
tion routes and sends them to the route processing mod-
ule and the train arrival departure control module, which
realizes the timely and effective delivery of the station
plan, and realizes the convenient dispatching of the sta-
tion transport.

[0065] Wherein the station transport dispatching sys-
tem further comprises a storage query module:

the station plan management module is configured
to send arequest to load station plan and train graph
stage plan in the database to the storage query mod-
ule;

receive the station plan information and the train
graph stage planinformation issued from the storage
query module and update interface display informa-
tion according to the station plan information and the
train graph stage plan information.

[0066] For the station transport dispatching system of
this embodiment, the initialization process of the station
plan management module is added based on the em-
bodimentin FIG. 2, the station plan management module
sends a request for loading the station plan information
in the database to the storage query module and requests
a stage plan from the storage query module.

[0067] Wherein the station transport dispatching sys-
tem further comprises a station plan management mod-
ule of standby machine and a station plan management
module of hot machine:

the station plan management module of standby ma-
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chine is configured to : send a request to load station
plan in the database to the storage query module
during an hot/standby switchover, and receive sta-
tion plan request receipt returned from the storage
query module; after being upgraded as the new sta-
tion plan management module of hot machine, send
a request for train graph stage plan to the storage
query module, and receive the train graph stage plan
information sent from the storage query module, and
update the interface display information according
to the train graph stage plan information;

the station plan management module of hotmachine
is configured to receive information sent from the
station plan management module of standby ma-
chine that the local machine is to be upgraded as
the hot one during the hot/standby switchover.

[0068] The station plan management module of stand-
by machine is specifically configured to: if a receipt result
is that the station plan request has been successfully
loaded, update the interface display information accord-
ing to the station plan information;

if the station plan request receipt result returned from the
storage query module is that the station plan request fails
to load, send a request to load the entire station plan
information to the station plan management module of
hot machine;

the station plan management module of hot machine is
configured to send the entire station plan information to
the station plan management module of standby ma-
chine.

[0069] For the station transport dispatching system in
this embodiment, ,the processing flows of hot/standby
switchover by the station plan management module is
added based onthe embodimentin FIG. 2, which ensures
secure operation of the station transport dispatching sys-
tem, and improves disaster tolerance performance of the
station transport dispatching system.

[0070] Those skilled in the art should understand that,
the embodiments of the present application can be pro-
vided as methods, systems or computer program prod-
ucts. Therefore, the present application can adopt the
form of full hardware embodiments, full software embod-
iments, or embodiments combining software and hard-
ware aspects. And the present application can adopt the
form of computer program products implemented on one
or more storage mediums with program codes usable for
computer (including, but not limited to, magnetic disk
storage, CD-ROM, optical memory, or the like).

[0071] Obviously, those skilled in the art can make var-
ious modifications and variations to the present disclo-
sure without departing from the spirit and scope thereof.
Thus, if these modifications and variations of the present
disclosure are within the scope of the claims of the dis-
closure as well as their equivalents, the present disclo-
sure is also intended to include these modifications and
variations.
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1. A station transport dispatching method, comprising:

receiving, by a plan processing module, station
plan issued from a station plan management
module;

by the plan processing module, parsing the sta-
tion plan into train route plan and issuing the
train route plan to a route processing module;
issuing, by the route processing module, the
trainroute plan to atrain arrival departure control
module for processing;

issuing, by the station plan management mod-
ule, the station plan to a storage query module
for storing.

2. The method of claim 1, wherein the method further
comprises:

sending, by the station plan management mod-
ule at startup, a request to load station plan and
train graph stage plan in the database, to the
storage query module;

by the station plan management module, receiv-
ing station plan information and train graph
stage plan information issued from the storage
query module, and updating interface display in-
formation according to the station plan informa-
tion and the train graph stage plan information.

3. The method of any of claims 1 to 2, further compris-

ing:

during hot/standby switchover, sending, by a
station plan management module of standby
machine, a request to load a station plan in the
database, to the storage query module;

by the station plan management module of
standby machine, receiving a station plan re-
quest receipt returned from the storage query
module, and sending to the station plan man-
agement module of hot machine the information
that the local machine is upgraded to be a hot
machine;;

upgrading the station plan management module
of standby machine to be a station plan man-
agement module of a new hot machine, and de-
grading the station plan management module of
hot machine to be a station plan management
module of a new standby machine;

by the station plan management module of the
new hot machine, sending a request for the train
graph stage plan to the storage query module,
receiving the train graph stage plan information
issued from the storage query module, and up-
dating the interface display information accord-
ing to the train graph stage plan information.
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4. The method of any of claims 1 to 3, comprising:

receiving, by the station plan management mod-
ule of the original standby machine, a station
plan request receipt returned from the storage
query module,

and specifically comprising:

if the receipt result is that the station plan
request has been successfully loaded, up-
dating, by the station plan management
module of the original standby machine, the
interface display information according to
the station plan information;

if the receipt result is that the station plan
request fails to load, sending, by the station
plan management module of the original
standby machine, a request to load the en-
tire station plan information, to the station
plan management module of the original hot
machine;

receiving, by the station plan management
module of the original standby machine, the
entire station plan information sent from the
station plan management module of the
original hot machine.

5. A station transport dispatching system, comprising:
a plan processing module, a station plan manage-
ment module, a route processing module, a storage
query module, and a train arrival departure control
module:

the plan processing module is configured to re-
ceive a station plan issued from a station plan
management module, parse the station plan into
a train route plan, and issue the train route plan
to the route processing module;

the route processing module is configured to is-
sue the train route plan to the train arrival de-
parture control module for processing;

the station plan management module is config-
ured toissue the station plan to the plan process-
ing module for processing, and issue the plan
station to the storage query module for storing;
receive station plan information and train graph
stage plan information issued from the storage
query module, and update interface display in-
formation according to the station plan informa-
tion and the train graph stage plan information.

6. The system of claim 5, further comprising a storage
query module:

the station plan management module is config-
ured to send a request to load station plan and
train graph stage plan in the database to the
storage query module;
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receive the station plan information and the train
graph stage plan information issued from the
storage query module, and update interface dis-
play information according to the station plan
information and the train graph stage plan infor-
mation;

the storage query module is configured to re-
ceive the station plan and store it in the data-
base, receive the request for the station plan
and the request for the stage plan sent from the
station plan management module, and send a
station plan request receipt and stage plan re-
quest receipt to the station plan management
module.

The system of any of claims 5 to 6, further comprising
a station plan management module of standby ma-
chine and a station plan management module of hot
machine:

the station plan management module of standby
machine is configured to send a request to load
station plan in the database to the storage query
module during hot/standby switchover, and re-
ceive the station plan request receipt returned
from the storage query module; after have been
upgraded to be a station plan management mod-
ule of a new hot machine, send a request for
train graph stage plan to the storage query mod-
ule, and receive the train graph stage plan infor-
mation sent from the storage query module, and
update the interface display information accord-
ing to the train graph stage plan information;
during the hot/standby switchover, the station
plan management module ofhotmachineis con-
figured to receive information sent from the sta-
tion plan management module of standby ma-
chine that the local machine is upgraded to be
the hot one.

The system of any of claims 5 to 7, wherein

the station plan management module of standby ma-
chine is specifically configured to: if a receipt result
is that the station plan request has been successfully
loaded, update the interface display information ac-
cording to the station plan information;

if the station plan request receipt result returned from
the storage query module is that the station plan re-
quest fails to load, send to the station plan manage-
ment module of hot machine a request to load the
entire station plan information;

the station plan management module of hot machine
is configured to send the entire station plan informa-
tion to the station plan management module of stand-
by machine.
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