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(54) DATA INPUT SUPPORT DEVICE AND DATA INPUT SUPPORT METHOD

(57) A data input device is capable of displaying the
control state of a traffic signal on a train diagram by ac-
quiring train operation information from a diagram infor-
mation database (201), creating a train line, displaying
the train line on an operation arrangement input device
(1), and bringing the train diagram and the control state
of a traffic signal to be controlled next by the train into

correspondence from control state determination
processing (209) and indication display position determi-
nation processing (210). As a result, the content of op-
eration arrangement can be determined simply by look-
ing at the display on the operation arrangement input
device, thereby making it possible to achieve the preven-
tion of input errors in the operation arrangement, and the
input of urgent operation arrangement.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a data entry
support device and a data entry support method for dis-
playing graphic data such as the train lines (lines) in a
train operation diagram, and more particularly to a data
entry support device and a data entry support method
that display a route control status on a train line to reduce
the time required for judging the entry contents of a traffic
schedule change and to allow an operator to readily enter
a traffic schedule change that need immediate process-
ing.

BACKGROUND ART

[0002] A conventional train traffic management sys-
tem, which controls trains based on a diagram, judges
the contents of an entered diagram change based on the
information from the traffic schedule change entry
screen, on which graphic data such as the train lines of
the train operation diagram are displayed, and on the
information from the operation control display screen on
which graphic data, such as the train locations and the
route control status, is displayed in the interlocking table.
[0003] In this case, the operator must search the op-
eration control display screen for the number of a train
to which a traffic schedule change is to be applied, check
the control status of the route on which the train is to
travel and, after that, enter a traffic schedule change from
the traffic schedule change entry screen. To do so, the
operator must compare the information displayed on mul-
tiple screens for comprehensively checking information
necessary for the traffic schedule change processing
and, so, the operator sometimes makes an entry error in
which case re-entry operation is necessary- Another
problem is that judging the contents of an entered traffic
schedule change takes long and so, during the traffic
schedule change processing that needs immediate
processing, the train may pass the location, to which a
traffic schedule change is to be applied, before data is
entered.
[0004] One way to solve this problem is to add infor-
mation, other than train lines, to the traffic schedule
change entry screen. One of conventional traffic sched-
ule change entry screens is disclosed, for example, in
Patent literature 1. In this method, a location is specified
on the train schedule diagram, and the predicted route
map screen display data, which indicates the predicted
train operation corresponding to the time and the location
on the route calculated by the location specification unit,
is displayed on the traffic schedule change entry screen,
on which the train schedule diagram is displayed, as the
predicted route map screen in the route map format.
[0005] Another method is disclosed in Patent literature
2. In this method, when the travel result of the train sched-
ule diagram is displayed, the travel result is captured for

each track circuit and the result diagram, in which the
length of each track circuit is reflected, is displayed to
allow the operator to identify the location of the train on
the train schedule diagram.

CITATION LIST

PATENT LITERATURE

[0006]

Patent literature 1: JP-A-2004-230958
Patent literature 2: JP-A-2005-319927

SUMMARY OF INVENTION

TECHNICAL PROBLEM

[0007] In the method disclosed in Patent literature 1,
because a location is specified on the train schedule di-
agram to acquire information necessary for changing the
traffic schedule, the control status display range is limited
to a part of the range for which the dispatcher is respon-
sible. In addition, displaying both the train schedule dia-
gram and the predicted route map on the same screen
requires the dispatcher to compare the displays, some-
times preventing the dispatcher from taking action for a
traffic schedule change that need immediate processing.
[0008] In the method disclosed in Patent literature 2,
the location of the train can be identified on the train
schedule diagram but the route control status at each
station is not displayed on the train diagram display de-
vice. This requires the dispatcher to reference the oper-
ation control display screen to understand the route con-
trol status, sometimes preventing the dispatcher from
taking action when the train is in the control range of a
station and a traffic schedule change must be entered
immediately.
[0009] It is an object of the present invention to provide
a data entry support device and a data entry support
method that display information, necessary for judging
the entry contents of a traffic schedule change, on one
display device to reduce the time required before entering
the traffic schedule change to solve a train schedule dis-
ruption problem.

SOLUTION TO PROBLEM

[0010] To achieve the object described above, a data
entry support device and a data entry support method of
the present invention comprehensively display informa-
tion, necessary for judging the contents of a traffic sched-
ule change, on the traffic schedule change entry screen
by displaying a route control status, which will be con-
trolled next by a train, on the train line on the traffic sched-
ule change entry screen.

1 2 
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ADVANTAGEOUS EFFECTS OF INVENTION

[0011] The present invention prevents an entry error
when a traffic schedule change is entered and reduces
the time required for judging the contents of the entry,
thus allowing the dispatcher to process a traffic schedule
change that needs immediate processing and to enter a
traffic schedule change without delay.
Other objects, features and advantages of the present
invention will become apparent from the following de-
scription of the embodiments according to the invention
taken in conjunction the accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS

[0012]

FIG. 1 is a diagram showing the configuration of a
train traffic management system that manages the
train operation in one embodiment of the present in-
vention.
FIG. 2 is a processing block diagram showing a traffic
schedule change device in the embodiment.
FIG. 3 is a diagram showing an example of a train
operation screen.
FIG. 4 is a processing flow showing control status
judgment processing and signal aspect display lo-
cation judgment processing.
FIG. 5 is a diagram showing processing in which a
train number is related to the arrival track, the train
location, and the route to the arrival track corre-
sponding to the train.

DESCRIPTION OF EMBODIMENTS

[0013] One embodiment of the present invention will
be described with reference FIG. 1 to FIG. 5 using an
example of a traffic schedule change device on which a
train operation diagram is displayed.
[0014] FIG. 1 is a diagram showing the configuration
of a train traffic management system that manages train
operation. As shown in FIG. 1, the train traffic manage-
ment system in this embodiment comprises a traffic
schedule change device 1 that displays a train operation
diagram, receives a train operation change, and displays
a train operation result on the train operation diagram,
station control devices 2 such as station systems each
of which controls the routes at a station or on rail tracks
or controls the train operation, and a train operation man-
agement device 3 that manages the train operation, re-
lays data between the traffic schedule change device 1
and the station control device 2, and checks data con-
sistency. Those devices are connected via a network.
[0015] The traffic schedule change device 1 receives
information on the train operation and displays the infor-
mation on the display as the train operation diagram to
support the entry of a train operation change (also called
a traffic schedule change). The contents of a change in

the train operation entered into the traffic schedule
change device I are sent to the station control device 2
via the train operation management device 3. The station
control device 2 controls the operation of the routes and
trains based on a train operation change received from
the train operation management device 3.
[0016] FIG. 2 is a processing block diagram of the traf-
fic schedule change device in this embodiment FIG.2
shows an example of the required configuration and other
components may be added as necessary.
[0017] As shown in FIG. 2, the traffic schedule change
device 1 has a train operation information database 201,
a train location information database 202, a train route
information database 203, and a signal aspect informa-
tion database 204, and comprises a control information
reception unit 205 that receives control information from
the station control device 2, a train operation information
reception unit 206 that receives train operation informa-
tion from the train operation management device 3, a
train operation change processing unit 207 that changes
the train operation based on received traffic schedule
change information, a train schedule diagram data cre-
ation processing unit 208 that creates train schedule di-
agram data from the train operation information, a control
status judgment processing unit 209, a signal aspect dis-
play position judgment processing unit 210, and a display
processing unit 211 that displays data on a display 212.
[0018] The train operation information database 201
stores train operation information received by the train
operation information reception unit 206, and the train
location information database 202 stores received train
traveling locations. The signal aspect information data-
base 204 stores control information received by the con-
trol information reception unit 205.
[0019] The control status judgment processing unit
209 judges the route control status (signal aspect), which
will be controlled next by a train being processed, based
on the information in the train location information data-
base 202, train route information database 203, and sig-
nal aspect information database 204.
[0020] The signal aspect display position judgment
processing unit 210 calculates a position in the train
schedule diagram data, created by the train schedule
diagram data creation processing unit 208, where the
route control status of a train determined by the control
status judgment processing unit 209 is displayed.
[0021] FIG. 3 is a diagram showing an example of the
screen of the display 212. On the display 212, the oper-
ation plan information is displayed as train lines 30 with
station names on the vertical axis and the time on the
horizontal axis, and a route control status 31 is displayed
on the train line 30 to support the dispatcher in the traffic
schedule change operation.
[0022] The route control status 31 indicates, in color,
the control status of a route which is one of the arrival
routes or departure routes to be controlled next by each
train and which is near to the location of the train. This
display allows the operator to immediately understand
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the status of a train to which a traffic schedule change is
to be applied.
[0023] In this embodiment, the train schedule diagram
managed by the traffic schedule change device 1 on a
train basis is made to correspond to the control status of
a route, which is a facility in the field, to allow the route
control status to be displayed on the train schedule dia-
gram. The following describes the flow of processing for
establishing the correspondence between the train
schedule diagram and the route control status with ref-
erence to FIG. 4.
[0024] FIG. 4 shows the outline of the processing flow
of the control status judgment processing unit 209 that
judges the signal aspect that will be controlled by a train
to be processed and the processing flow of the signal
aspect display position judgment processing unit 210 that
judges the location at which the route control status is
displayed on the train schedule diagram.
[0025] First, the following describes the processing
flow of the control status judgment processing unit 209.
In step 402, the control status judgment processing unit
209 acquires train numbers from the train operation in-
formation database 201 and, in step 403, selects a train
number to be processed. In step 404, the control status
judgment processing unit 209 acquires the train location
information corresponding to the train number selected
from the train location information database 202 and, in
step 405, acquires the train route information from the
train route information database 203.
[0026] In step 406, the control status judgment
processing unit 209 judges the train location from the
acquired train location information and passes control to
one of the three, (1) to (3), according to the train location.
[0027] (1) When the train is at a location between the
departure route and the control point, control is passed
to step 407 and the signal aspect is set to "red".
[0028] (2) When the train is at a location between the
control point and the arrival route, control is passed to
step 408 and the route to the arrival track is acquired
from the train route information acquired in step 405. The
signal aspect status information on the route on the ac-
quired route is obtained from the signal aspect informa-
tion database 204, and the signal aspect of the arrival
route is used as the signal aspect.
[0029] (3) When the train is at a location between the
arrival route and the departure route, control is passed
to step 410 and the arrival track is obtained from the train
route information acquired in step 405. The signal aspect
of the departure route corresponding to the acquired
track number is obtained from the signal aspect informa-
tion database 204 and the obtained signal aspect is used
as the signal aspect.
[0030] Next, the following describes the processing
flow of the signal aspect display position judgment
processing unit 210. In step 412 of the processing flow,
control of the processing flow is passed to one of the two,
(1) and (2), according to the train location acquired from
the train location information database 202.

[0031] (1) If the train is at a location between the arrival
route and the departure route, control is passed to step
413 and the control status is displayed on the train line
that indicates the departure time at the station at which
the train is located.
[0032] (2) If the train is at a location not between the
arrival route and the departure route, control is passed
to step 414 and the control status is displayed on the
train line that indicates the arrival time at the next station
of the station at which the train is located.
[0033] A check is made in step 415 if there is another
train number to be edited. If there is no train number to
be edited, control is passed to step 416 to terminate the
processing; if there is another train number to be edited,
control is passed back to step 403.
[0034] Referring to FIG. 5, the following describes the
processing for relating a train number to the arrival track,
train location, and the route to the arrival track corre-
sponding to the train based on the train operation infor-
mation database 201, train location information database
202, and train route information database 203.
[0035] The train operation information database 201
has a train operation information table 501 that manages
the stop stations, arrival times, departure times, and ar-
rival tracks for each train number. The train location in-
formation database 202 has a train location information
table 502 that manages the train-located station name
and the track circuits for each train number. The train
location information database 202 may be related to the
train operation information database 201 by the process-
ing in step 404 in FIG. 4 using the train number as the key.
[0036] The train route information database 203 has a
train route information table 503 that manages, for each
train number, the track circuits on which the train travels
and the facility information and the route names corre-
sponding to the track circuits. The train route information
database 203 may be related to the train location infor-
mation database 202 by the processing in step 405 in
FIG. 4 using the train number and the track circuit as the
key so that the track circuits on which the train travels,
the facility information, and the route names may be ac-
quired. Therefore, executing a sequence of processing
from step 404 to step 405 allows the arrival track, the
train location, and the route to the arrival track corre-
sponding to a train to be acquired.
[0037] In this embodiment, the train operation is relat-
ed to the route control status, which will be controlled
next by the train, to display the route control status on
the train operation diagram. This allows the dispatcher
to judge the entry contents of a traffic schedule change,
which have conventionally been acquired from multiple
terminals, on the traffic schedule change entry screen
alone.
[0038] As described above, the traffic schedule
change device in this embodiment prevents an entry error
and allows the dispatcher to take action on a traffic sched-
ule change that needs immediate processing.
[0039] When this embodiment is applied to a device
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on which a train operation diagram is displayed and a
traffic schedule change is accepted, the control status of
a route can be displayed on a train line. And, so, this
configuration allows the dispatcher to judge the contents
of a traffic schedule change simply by viewing the display
on the traffic schedule change entry device, thus pre-
venting an entry error and making it possible to accept a
traffic schedule change that needs immediate process-
ing.
It should be understood by those skilled in the art that
although the foregoing description has been made on
the embodiments of the present invention, the invention
is not limited thereto and various changes and modifica-
tions may be made without departing from the spirit and
the scope of the appended claims.

REFERENCE SIGNS LIST

[0040]

1 traffic schedule change device

2 station control device

3 train operation management device

30 train line

31 route control status

201 train operation information database

202 train location information database

203 train route information database

204 signal aspect information database

Claims

1. A data entry support device, comprising:

a train schedule diagram data creation process-
ing unit that acquires train operation information
on a train from a train operation information da-
tabase in which information on a train operation
plan is stored, creates train schedule diagram
data, and displays a train schedule diagram on
a train operation screen;
a control status judgment processing unit that
selects a train number from train numbers ac-
quired from said train operation information da-
tabase, acquires train location information, cor-
responding to the train number, from a train lo-
cation information database and, train route in-
formation, corresponding to the train number,
from a train route information database, and

judges a signal aspect of a route from the ac-
quired route information on the train number and
from a signal aspect information database; and
a signal aspect display position judgment
processing unit that judges a position where the
signal aspect of the route is displayed on the
train schedule diagram
whereby a route control status is displayed on
the train schedule diagram.

2. The data entry support device according to claim 1
wherein, when a train with the train number is located
between an arrival route and a departure route, the
route control status is displayed on a train line indi-
cating a departure time at a train-located station.

3. The data entry support device according to claim 1
wherein, when a train with the train number is located
not between an arrival route and a departure route,
the route control status is displayed on a train line
indicating a departure time at a next station of a train-
located station.

4. A data entry support method comprising the steps of:

by a train schedule diagram data creation
processing unit, acquiring train operation infor-
mation on a train from a train operation informa-
tion database in which information on a train op-
eration plan is stored, creating train schedule
diagram data, and displaying a train schedule
diagram on a train operation screen;
by a control status judgment processing unit, se-
lecting a train number from train numbers ac-
quired from said train operation information da-
tabase, acquiring train location information, cor-
responding to the train number, from a train lo-
cation information database and, based on the
train location information, train route informa-
tion, corresponding to the train number, from a
train route information database, and judging a
signal aspect of a route from the acquired route
information on the train number and from a sig-
nal aspect information database; and
by a signal aspect display position judgment
processing unit, judging a position where the sig-
nal aspect of the route is displayed on the train
schedule diagram,
whereby a route control status is displayed on
the train schedule diagram.

5. The data entry support method according to claim 4
wherein, when the train is located between a depar-
ture route and a control point, the signal aspect of
the route is a red signal.

6. The data entry support method according to claim 4
wherein, when the train is located between a control
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point and an arrival route, the signal aspect of the
arrival route is obtained from a signal aspect infor-
mation database and is displayed.

7. The data entry support method according to claim 4
wherein, when the train is located between an arrival
route and a departure route, the signal aspect of the
departure route is obtained from a signal aspect in-
formation database and is displayed.

9 10 
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