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(54) ROUTE CONTROL PROGRAM GENERATION METHOD AND ROUTE CONTROL DEVICE

(57) The present invention is a route setting device
of a railway operation management system, and a meth-
od for generating a route setting program. The route set-
ting progam is generated by defining three control prin-
ciples of route determination, collision/derailment pre-
vention, and train priority management as the control
principles of the route setting device, previously imple-

menting, as program modules, route setting logics for
implementing the respective control principles, extracting
geometric patterns between two routes from a track lay-
out, associating the geometric patterns with the route set-
ting logics, and combining the program modules in which
the route setting logics are implemented according to the
association.
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Description

INCORPORATION BY REFERENCE

[0001] The present application claims priority from
Japanese patent application JP2011-164928 filed on Ju-
ly 28, 2011, the contents of which are hereby incorporat-
ed by reference into this application.

TECHNICAL FIELD

[0002] The present invention relates to a technology
for controlling an object moving on a track and relates to,
for example, automatic route setting (ARS) of a railway
traffic management system (TMS).

BACKGROUND ART

[0003] Train operation management has changed from
the conventional signal control by a station employee to
the automatic-signal control according to the railway traf-
fic management system with development of computer
control. The railway traffic management system has been
developed by automating the conventional station em-
ployee work by a computer, and the control of the signal
is performed for each station which is a management unit
of the station employee work. In the railway traffic man-
agement system, control of the signal is controlled by the
route setting device.
[0004] Here, Patent Literature 1 discloses a technolo-
gy by which an electronic interlocking system, which is
a sub-system of a railway traffic management system,
checks the rationality which can be performed in one
route unit from a track layout and an interlocking table
and generates an interlocking database which can be
used by the electronic interlocking system. Incidentally,
the electronic interlocking system is a system which is a
kind of railway safety equipment and controls a signal
and a point which are mutually in interlocking relation
according to an interlocking logic.

CITATION LIST

PATENT LITERATURE

[0005] Patent Literature 1: JP-A-06-321107

SUMMARY OF INVENTION

TECHNICAL PROBLEM

[0006] The route setting device requires configuration
of a program depending on a track layout of a station,
but since the track layout of the station is various, unique
programs are now being developed for individual track
sections and stations. And, the program must be modified
when the track layout is renovated. But, the program is
becoming large because the track layout has become

complex and the control has been sophisticated in these
years, and it is becoming difficult to secure human re-
sources by a method of configuring a unique program for
each track section or station. As a result, there are caused
degradation of program quality, lengthening of develop-
ment and an increase in cost.
[0007] Therefore, there is a request for a method ca-
pable of developing a route setting device and its program
by a common method even if a track section and a station
have a different track layout.

SOLUTION TO PROBLEM

[0008] A method for generation of a route setting pro-
gram which issues a control command to trackside facil-
ities to perform the route setting of trains by a route setting
program generation device, the method comprising:

a step of accepting track layout information on a rail-
way that is comprised of a plurality of routes,
a step of defining a geometrical relation between the
two routes of each of the plurality of routes for each
of combinations of two routes comprising the other
one route configuring the track layout by using one
of a predetermined plurality of geometric pattern
types,
a step of selecting a logic, which is used for judgment
of enterable or not of a train into one of the two routes
for each of the combinations of the two routes, based
on a geometric pattern type defined for the combi-
nations of the two routes, and
a step of generating the route setting program by
connecting a plurality of program modules identified
by the selected plurality af logics.

[0009] And, a train route setting device for performing
train route setting by issuing a control command to track-
side facilities, the train route setting device comprising:

route information which registers, for each of a plu-
rality of routes configuring a railway, a geometrical
relation between the route and each of one or more
other routes configuring the said railway,
identification information of two routes configuring
the geometrical relation for each geometrical rela-
tion, and geometric information which has registered
a geometric pattern type showing to which of a pre-
determined plurality of geometric pattern types the
geometrical relation is classified, and a route setting
logic selected for the geometrical relation based on
the geometric pattern type, and
a route reservation management portion which judg-
es enterable or not of the train into a route to be
processed, wherein:

the route reservation management portion:
specifies one or more geometrical relations be-
tween the route to be processed and one or more
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other routes for the route to be processed ac-
cording to the route information, and
judges enterable or not of a train into the route
to be processed for each specified geometrical
relation on the basis of an on-rail state or an
entry schedule of a train into another route con-
figuring the geometrical relation by using the
route setting logic registered for the geometrical
relation.

ADVANTAGEOUS EFFECTS OF INVENTION

[0010] According to one example of the embodiment
of the present invention, a route setting device can be
developed to have a common method even if the track
section and the station have a different track layout, and
it becomes possible to develop easily a route setting pro-
gram and a route setting device according to a track
shape. And, according to one example of the embodi-
ment, a program module used for generation of the route
setting program can be reused for a variety of route set-
ting devices, so that it becomes possible to reduce a de-
velopment man-hour, a development period and a de-
velopment cost by improvement of reusability. In addi-
tion, according to one example of the embodiment, im-
provement of quality can be realized by incorporating the
same program module into a various types of products
and testing. In addition, according to one example of the
embodiment, when the program module is updated, it
becomes possible to reflect easily to a large number of
route setting program groups, and bug fixing and an ad-
vanced additional function can be applied quickly to route
setting device product groups.
[0011] Other objects, features and advantages of the
present invention will become apparent from the follow-
ing description of the present invention related to the ac-
companying drawings.

BRIEF DESCRIPTION OF DRAWINGS

[0012]

[FIG. 1A] A hardware configuration example of a
route setting program generation device.

[FIG. 1B] A software configuration example of the
route setting program generation device.

[FIG. 2A] An example of a track shape information
table which is possessed by the route set-
ting program generation device.

[FIG. 2B] An example of a route shape information
table which is possessed by the route set-
ting program generation device.

[FIG. 2C] An example of a geometric pattern storage
table which is possessed by the route set-
ting program generation device.

[FIG. 2D] An example of a selected route setting log-
ic storage table which is possessed by the
route setting program generation device.

[FIG. 2E] An example of a geometric pattern deci-
sion table which is possessed by the route
setting program generation device.

[FIG. 3A] A schematic view of a geometric pattern
type "crossing A".

[FIG. 3B] A schematic view of a geometric pattern
type "crossing B".

[FIG. 3C] A schematic view of a geometric pattern
type "start point blockade A".

[FIG. 3D] A schematic view of a geometric pattern
type "start point blockade B".

[FIG. 3E] A schematic view of a geometric pattern
type "end point blockade A".

[FIG. 3F] A schematic view of a geometric pattern
type "end point blockade B".

[FIG. 3G] A schematic view of a geometric pattern
type "start-end alternate point blockade".

[FIG. 3H] A schematic view of a geometric pattern
type "deadlock B".

[FIG. 3I] A schematic view of a geometric pattern
type "both end point blockage C".

[FIG. 3J] A schematic view of a geometric pattern
type "start-end point blockage A".

[FIG. 3K] A schematic view of a geometric pattern
type "start-end point blockage B".

[FIG. 3L] A schematic view of a geometric pattern
type "forward direction connection".

[FIG. 3M] A schematic view of a geometric pattern
type "reverse direction connection A".

[FIG. 3N] A schematic view of a geometric pattern
type "reverse direction connection B".

[FIG. 3O] A schematic view of a geometric pattern
type "reverse direction connection C".

[FIG. 3P] A schematic view of a geometric pattern
type "route selection A".

[FIG. 3Q] A schematic view of a geometric pattern
type "route selection B".

[FIG. 3R] A schematic view of a geometric pattern
type "route selection C".

[FIG. 3S] A schematic view of a geometric pattern
type "both end point blockage A".

[FIG. 3T] A schematic view of a geometric pattern
type "both end point blockage B".

[FIG. 3U] A schematic view of a geometric pattern
type "start-end point blockage C".

[FIG. 3V] A schematic view of a geometric pattern
type "deadlock A".

[FIG. 4A] An example of a geometric pattern-route
setting logic type correspondence slip
which is possessed by the route setting
program generation device.

[FIG. 4B] An example of a route setting logic index
table which is possessed by the route set-
ting program generation device.

[FIG. 5] An example of an entire processing flow
of the route setting program generation de-
vice.

[FIG. 6] An example of a processing flow per-
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formed by a track layout input portion of
the route setting program generation de-
vice.

[FIG. 7] A screen example shown when track lay-
out information is accepted by the route
setting program generation device.

[FIG. 8] An example of an error display screen
shown by the track layout input portion of
the route setting program generation de-
vice.

[FIG. 9] An example of a processing flow per-
formed by a geometric pattern extracting
portion of the route setting program gen-
eration device.

[FIG. 10] A screen example shown by the geometric
pattern extracting portion of the route set-
ting program generation device.

[FIG. 11] An example of an error display shown by
the geometric pattern extracting portion of
the route setting program generation de-
vice.

[FIG. 12] An example of a processing flow per-
formed by a route setting logic selection
portion of the route setting program gen-
eration device.

[FIG. 13] A screen example shown by the route set-
ting logic selection portion of the route set-
ting program generation device.

[FIG. 14A] A software configuration example of a
route setting program generated by the
route setting program generation device.

[FIG. 14B] A configuration example of a reservation
processing intermediate data storage ta-
ble used by the route setting program gen-
erated by the route setting program gen-
eration device.

[FIG. 14C] A configuration example of a geometric in-
formation table used by the route setting
program generated by the route setting
program generation device.

[FIG. 14D] A configuration example of a route infor-
mation table used by the route setting pro-
gram generated by the route setting pro-
gram generation device.

[FIG. 14E] A configuration example of a route state
table used by the route setting program
generated by the route setting program
generation device.

[FIG. 14F] A configuration example of a route enter-
ing train table used by the route setting pro-
gram generated by the route setting pro-
gram generation device.

[FIG 14G] A configuration example of a timetable
used by the route setting program gener-
ated by the route setting program genera-
tion device.

[FIG. 14H] An example of a processing flow per-
formed by a program module connection

portion of the route setting program gen-
eration device.

[FIG. 15] An example of a whole processing flow of
the route setting program generated by the
route setting program generation device.

[FIG. 16] An example of a detailed processing flow
of a part (processing 1523) of the process-
ing flow of the route setting program gen-
erated by the route setting program gen-
eration device.

[FIG. 17] An example of a detailed processing flow
of a part (processing 1525) of the process-
ing flow of the route setting program gen-
erated by the route setting program gen-
eration device.

[FIG. 18] An example of a detailed processing flow
of a part (processing 1526) of the process-
ing flow of the route setting program gen-
erated by the route setting program gen-
eration device.

[FIG. 19] An example of a screen provided by the
route setting program.

[FIG. 20] An entire configuration example of a rail-
way traffic management system.

[FIG. 21] A diagram exemplifying an operation out-
line of the route setting program generated
by the route setting program generation
device.

DESCRIPTION OF EMBODIMENTS

[0013] One embodiment of the present invention will
be described below in detail referring to FIG 1 to FIG 21.
[0014] FIG 20 is an entire system configuration exam-
ple of a railway traffic management system which man-
ages the train operation while monitoring a train operation
plan, an on-rail position of the train and a facility state of
a signal, a point, etc. and which is comprised of a route
setting device 9900, a plan type system 9910, a ground
device 9920, a train 9930, a group of trackside facilities
9940 (a track circuit 9941, a signal 9942 and a point 9943
only are shown in the drawing).
[0015] The route setting device 9900 receives, over a
network, timetable information determined by the plan
type system 9910 and a state of the trackside facilities
9940 collected by the trackside facilities 9920 and holds
them therein, and refers to an on-rail position of the train
9930 obtained from the track circuit 9941 and a departure
time and a plan route described in the timetable informa-
tion and controls the signal 9942 and the point 9943 dis-
posed on the train path for the train 9930 via the ground
device 9940. A route setting program generation device
100 described later generates a program for operating
the route setting device 9900.
[0016] The plan type system 9910 is a system support-
ing the creation of plans related to the train operation,
such as a timetable, a vehicle operation plan, an inspec-
tion and maintenance plan, etc., and connected to the
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route setting device 9900 via a network.
[0017] The ground device 9940 is connected to the
route setting device 9900 via a network, and performs
the reverse control of the signal 9942 and the point 9943
in response to a control request from the route setting
device 9900. And, the states of the signal 9942 and the
point 9943 (normal/reverse) and the state of the track
circuit 9941 (occupied/free) are monitored, and the re-
sults are transmitted to the route setting device 9900.
[0018] The train 9930 has therein safety devices such
as ATS (Automatic Train Stop) and ATC (Automatic Train
Control) for performing an automatic stop and automatic
control of the train, and an onboard device such as an
information management system for collecting, showing
and recording detailed operation states and failure infor-
mation on the vehicle. And, information possessed by
the onboard device can be transmitted to the ground de-
vice 9920 via digital radio. In this embodiment, it is as-
sumed that the on-rail position of the train 9930 is deter-
mined according to the state of the track circuit 9941, but
the on-rail position of the train 9930 may be determined
by calculating or measuring the position of the own train
by, for example, the onboard device, and transmitting to
the ground device via digital radio.
[0019] FIG 21 is an operation concept diagram of a
route setting program 1400 (FIG 14A) which is a program
for operating the route setting device 9900 generated by
the route setting program generation device 100.
[0020] The route setting program 1400 is a program
which uses the plan information received from the plan
type system 9910 and the trackside facilities information
received from the ground device 9920 to perform deter-
mination of signal control, and requests the ground de-
vice 9920 for control of a proceed indication of the signal.
The route setting program 1400 controls a railway 9901
as a set of routes. Here, the route is a protection section
of the signal and indicates a railway area from a first
inward track circuit provided in a section inward of the
signal to a final inward track circuit. The railway shown
in FIG 21 includes a route A 9011, a route B 9012, a route
C 9013, a route D 9014, a route E 9015, and a route F
9016. The device which instructs permission for entry of
a train into a route is a signal, and, for example, the per-
mission for entry of a train into the route is instructed by
indicating (a proceed indication) a blue signal, and non-
permission for entry of a train into the route is instructed
by indicating a red signal (a stop indication). In FIG. 21,
for example, when a signal D 9021 is a proceed indica-
tion, a train U 9032 can enter the route D 9014, but when
the signal D 9021 is a stop indication, the train U 9032
cannot enter the route D 9014.
[0021] The route setting program 1400 realizes the sig-
nal control by using a method of route reservation by a
train. Here, the reservation of the route by the train means
that when a train next entering the route is the relevant
train, decision is made by the route setting device 9900.
When the route is reserved, the route setting device 9900
makes a proceed indication request to the ground device

9920 for a signal which has the relevant route determined
as a protection section. Reservation of the route is started
with the route where the train exists determined as a start-
ing point, and it is performed sequentially from a route
near the relevant train along the route of the train. In FIG
21, for example, reservation processing started with a
train T 9031 determined as a starting point is performed
in order of the route C 9013, the route E 9015, the route
F 9016 along a route 9033. The reservation processing
is terminated when it fails, and, for example, if the reser-
vation of the route E 9015 fails in the above example, the
route F 9016 and following are not reserved.
[0022] The route setting program 1400 defines three
of route determination, train priority management, and
collision/derailment prevention as control principles of
the route setting device, and a route setting logic, which
is a logic for realizing the respective control principles, is
associated with the geometric pattern type (described
later) which is defined between two routes. At the time
when a route is reserved, the route setting logic associ-
ated with the geometric pattern type possessed by the
relevant route is performed. In FIG 21, for example, when
the route B 9012 and the route C 9013 which are routes
having a geometric pattern 9041 are reserved, the route
setting logic corresponding to route determination is per-
formed, when the route D 9014 and the route E 9015
which are routes having a geometric pattern 9042 are
reserved, the route setting logic corresponding to train
priority management is performed, and when the route
B 9012, the route C 9013, the route D 9014, and the route
E 9015 which are routes having the geometric pattern
9041 or the geometric pattern 9042 are reserved, the
route setting logic corresponding to collision/derailment
prevention is performed.
[0023] FIG 1A is a hardware configuration example of
the route setting program generation device 100. Hard-
ware for the route setting program generation device 100
is comprised of a central processing unit 110, a main
storage device 120, an internal bus 130, a bus interface
140, an external bus 150, an input/output device 160, an
input/output device interface 161, a mass-storage device
170, a mass-storage device interface 171, a communi-
cation device 180, and a communication device interface
181.
[0024] The central processing unit 110 is a processor
for performing operations such as program execution.
The main storage device 120 is used as a processing
region at the time of program execution and a temporary
storage region for data used for transmission/reception
with the plan type system 9910 and the ground device
9920, and stores, for example, a basic program or basic
data such as OS (Operating System). Besides, when a
program is executed, the main storage device 120 stores
temporarily programs for realizing a track layout input
portion 211, a geometric pattern extracting portion 212,
a route setting logic selection portion 213, a program
module connection portion 214, a controller portion 220,
a screen management portion 230, an input interface
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241, and an output interface 242. The central processing
unit 110 and the main storage device 120 are connected
by the internal bus 130, and the internal bus 130 is con-
nected to the external bus 150 via the bus interface 140.
[0025] The input/output device 160 includes interface
devices with the user, such as a display, a keyboard, a
mouse, etc., and a drive device capable of reading from
and writing into an external medium, etc. The user can
control the execution of a program by using the input
devices such as a keyboard and a mouse.
[0026] The mass-storage device 170 is a device such
as, for example, HDD (Hard Disk Drive) and can store
permanently the basic program, the processed results,
programs, etc. for realizing the track layout input portion
211, the geometric pattern extracting portion 212, the
route setting logic selection portion 213, the program
module connection portion 214, the controller portion
220, the screen management portion 230, the input in-
terface 241, and the output interface 242. When various
types of processing are performed, the central process-
ing unit 110 reads programs into the main storage device
120 and performs. And, various types of data such as a
track shape table 251, a route shape information table
252, a geometric pattern storage table 253, a geometric
pattern decision table 254, a selected route setting logic
storage table 255, a geometric pattern-route setting logic
type correspondence table 300, a route setting logic in-
dex table 400, a route setting logic library 256, and a
railway traffic management core module library 257 are
stored.
[0027] The communication device 180 is a device for
connection with, for example, an external server device
such as Ethernet (registered trade-mark) and can provide
a program generated by the route setting program gen-
eration device 100 to the external server device through
the network. It is made possible by using the communi-
cation device 180 to provide, for example, a function of
the route setting program generation device 100 to a
computer connected to the network as a service.
[0028] The input/output device 160, the mass-storage
device 170 and the communication device 180 each are
connected to the external bus 150 through the input/out-
put device interface 161, the mass-storage device inter-
face 171 and the communication device interface 181.
The configuration including the input/output device 160,
the mass-storage device 170, and the communication
device 180 may be determined as the route setting device
100.
[0029] The route setting device 9900 also has a hard-
ware configuration which is similar to the hardware con-
figuration example shown in FIG. 1A. Main differences
from the route setting program generation device 100 are
software and data stored in the main storage device 120
and the mass-storage device 170, and they are described
later referring to FIG 14A.
[0030] FIG 1B is a software configuration example of
the route setting program generation device 100. Soft-
ware of the route setting program generation device 100

is composed of the track layout input portion 211, the
geometric pattern extracting portion 212, the route setting
logic selection portion 213, the program module connec-
tion portion 214, the controller portion 220, the screen
management portion 230, the input interface 241, the
output interface 242, the track shape table 251, the route
shape information table 252, the geometric pattern stor-
age table 253, the geometric pattern decision table 254,
the selected route setting logic storage table 255, the
geometric pattern-route setting logic type correspond-
ence table 300, the route setting logic index table 400,
the route setting logic library 256, and the railway traffic
management core module library 257.
[0031] Programs for realizing the track layout input por-
tion 211, the geometric pattern extracting portion 212,
the route setting logic selection portion 213, the program
module connection portion 214, the controller portion
220, the screen management portion 230 and the input
interface 241 and also the output interface 242, the ge-
ometric pattern decision table 254, the route setting logic
index table 256, the route setting logic library 257, and
the railway traffic management core module library 258
are developed from the mass-storage device 170 to the
main storage device 120 when they are executed, and
computing is performed by the central processing unit
110. And, the track shape table 251, the route shape
information table 252, the geometric pattern storage table
253 and the selected route setting logic storage table 255
generated by the execution of the program are developed
in the main storage device 120. The user can control the
execution of the progam by giving instructions to the input
interface 241 through the input/output device 160 such
as a keyboard, a mouse, a display, etc. And, data in-
put/output can be performed by using a removable and
portable storage medium as the input/output device 160.
Input/output can also be performed with another device
through the communication device 180. The program re-
alizing the respective function portions may be stored
previously in the mass-storage device 170 or may be
introduced into the mass-storage device 170 and the
main storage device 120 from another device through a
usable medium. The medium denotes, for example, a
removable storage medium as the input/output device
160 or a communication medium such as a network, or
a carrier wave or a digital signal transmitted through the
network as the communication device 180.
[0032] The track layout input portion 211 is a portion
which receives input information on the track layout and
the route from the user through the input interface 241
and registers in the track shape information table 251
and the route shape information table 252.
[0033] The geometric pattern extracting portion 212 is
a portion which discriminates a geometric pattern type
between two routes by using the track shape information
table 251, the route shape information table 252 and the
geometric pattern decision table 254, and stores the re-
sults into the geometric pattern storage table 253.
[0034] The route setting logic selection portion 213 is
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a portion which selects a selectable route setting logic
by using the geometric pattern storage table 253, the
geometric pattern-route setting logic type correspond-
ence table and the route setting logic index table 400,
shows on the display through the output interface, re-
ceives from the user a route setting logic, which is per-
formed for each of geometric patterns, through the input
interface 241, and registers in the selected route setting
logic storage table 255.
[0035] The program module connection portion 214 is
a portion which generates a program for operating the
route setting device 9900 from the track shape informa-
tion table 251, the route shape information table 252, the
geometric pattern storage table 253, the selected route
setting logic storage table 255, the route setting logic
index table, the route setting logic library 256, and the
railway traffic management core module library 257.
[0036] The track shape table 251, the route shape in-
formation table 252, the geometric pattern storage table
253, the geometric pattern decision table 254, the select-
ed route setting logic storage table 255, the geometric
pattern-route setting logic type correspondence table
300, and the route setting logic index table 400 are de-
scribed later referring to a configuration example.
[0037] The route setting logic library 256 is a library
storing a large number of route setting logic modules.
Here, the route setting logic modules are uniquely deter-
mined by giving a route setting logic ID which is a key for
uniquely identifying the route setting logic modules.
[0038] The railway traffic management core module li-
brary 257 is a library storing modules other than the route
setting logic modules among the modules required for
generating the program which operates the route setting
device 9900, and stores modules which realize, for ex-
ample, a communication management portion 1460, an
input interface 1471, an output interface 1472, a plan
type system information management portion 1415, a
timetable 1487, a trackside facilities information manage-
ment portion 1452, a facility state 1488, a route reserva-
tion management portion 1410, a reservation processing
intermediate data storage table 1481, a route state table
1484, a route entering train table 1485 of the route setting
program 1400.
[0039] The controller portion 220 is a portion which re-
ceives input information from the user via the screen
management portion 230, and controls the track layout
input portion 211, the geometric pattern extracting portion
212, the route setting logic selection portion 213, and the
program module connection portion 214. The screen
management portion 230 is a portion which receives in-
put information from the user through the input interface
241, and delivers to a controller portion 421. And, it is a
portion which receives the processed results of the track
layout input portion 211, the geometric pattern extracting
portion 212, the route setting logic selection portion 213
and the program module connection portion 214 and de-
livers the screen output to the output interface 242. The
input interface 241 is a portion which receives input in-

formation from the user, and delivers to the screen man-
agement portion 230. The output interface 242 is a por-
tion which outputs the screen output received from the
screen management portion to the user interface such
as a display.
[0040] FIG 2 shows one example of various tables
used by the route setting program generation device 100.
[0041] FIG 2A is one example of the track shape table
251 and has a railway element ID, a station name, start
coordinates, and end coordinates as elements. The rail-
way element ID stores a key for uniquely discriminating
a line segment which shows the input railway in a track
layout input window 730 shown in FIG 7. The station
name stores a station name to which a relevant line seg-
ment belongs. The start coordinates and the end coor-
dinates each store the coordinate values of two end
points, which the relevant line segment has, in the track
layout input window 730 shown in FIG 7.
[0042] FIG 2B is one example of the route shape table
252, and has a route ID, start point coordinates, end point
coordinates, a corresponding railway element ID, a di-
rection, and a neighboring station border as elements.
The route ID stores a key for uniquely discriminating a
route input to the track layout input window 730. The start
point coordinates and the end point coordinates store
coordinate values of the start point and the end point of
the respective relevant routes which are in the track lay-
out input window 730. Here, the start point indicates a
place where the relevant train passes last outside the
relevant route when the train enters the route, and the
end point indicates a place where the relevant train pass-
es last within the relevant route when the train proceeds
from the route. For example, in the track layout input win-
dow 730 shown in FIG 7, 735 is a start point of a route
733, and 736 is an end point of the route 733. Incidentally,
735 is the start point of the route 733, but the railway
position indicated by 735 is not included in the route 733.
And, 736 is also a start point of a route 734. On the track
layout input window 730, the corresponding railway ele-
ment ID stores the value of the railway element ID in the
track shape table 251 for all of line segments which are
included in the relevant route. For example, the line seg-
ments included in the route 733 are line segments 737,
738 and 739 on the track layout input window 730 shown
in FIG 7. The direction stores a direction of the relevant
route. Here, the direction of the route is comprised of, for
example, two values of up and down.
[0043] FIG 2C is one example of the geometric pattern
storage table 253 and has a geometric pattern ID, a ge-
ometric pattern type, a route 1 ID, and a route 2 ID as
elements. The geometric pattern ID stores a key for
uniquely discriminating a combination of two routes and
a geometrical relation (hereinafter, the geometrical rela-
tion is also called "geometric pattern") between the two
relevant routes. The geometric pattern type stores types
of geometric patterns showing that the relevant geomet-
ric patterns are classified into which of the previously
defined 22 geometric pattern types (the geometric pat-

11 12 



EP 2 738 061 A1

8

5

10

15

20

25

30

35

40

45

50

55

tern types are described later referring to FIG 3). The
route 1 ID and the route 2 ID store the value of route ID
of the relevant route, which is defined in the route shape
table 252 in order to specify two routes configuring the
relevant geometric pattern.
[0044] FIG 2D is an example of the selected route set-
ting logic storage table 255 and has a geometric pattern
ID, a reservation target route selection logic, a train pri-
ority determination logic, a route check logic (route
1→route 2), and a route check logic (route 2→route 1)
as elements. The geometric pattern ID is identical to the
geometric pattern ID of the geometric pattern storage
table 253. The reservation target route selection logic,
the train priority determination logic, the route check logic
(route 1→route 2), and the route check logic (route 2
→route 1) each store route setting logic IDs each corre-
sponding to the reservation target route selection logic,
the train priority determination logic, and the route check
logic which are input to a route setting logic input window
1310 shown in FIG 13 for the relevant geometric patterns.
Here, the route setting logic ID is a key for uniquely dis-
criminating the route setting logic module, and identical
to the route setting logic ID of the route setting logic index
table 400. Incidentally, the reservation target route se-
lection logic includes a logic realizing route determination
among the control principles, the train priority determi-
nation logic includes a logic realizing train priority man-
agement among the control principles, and the route
check logic includes a logic realizing collision/derailment
prevention among the control principles.
[0045] FIG 2E is a configuration example of the geo-
metric pattern decision table 254 used by the route setting
program generation device 100. The geometric pattern
decision table 254 has a geometric pattern classification
standard and a geometric pattern type as elements. The
geometric pattern classification standard has a number
of overlap end points, an overlap end point type, a
number of end points of route 2 included in route 1, an
end point type of route 2 included in route 1, a number
of end points of route 1 included in route 2, a type of end
points of route 1 included in route 2, and a directional
relation between route 1 and route 2 as elements. The
geometric pattern classification standard is information
used when the geometric pattern extracting portion 212
discriminates the geometric pattern type defined be-
tween two routes. The geometric pattern type is a geo-
metric pattern which satisfies each geometric pattern
classification standard and is provided with its classifica-
tion name, and there are 22 patterns (types) in total. And,
the geometric pattern classification standard includes
those which are physically unrealizable, and they are not
given with the geometric pattern type.
[0046] FIG. 3 shows 22 geometric pattern types.
[0047] FIG 3A is an example of "crossing A" registered
to No. 1 of the geometric pattern decision table 254. Ar-
rows indicate railways, points, end points and arrows in-
dicated by a solid line indicate the route 1, and points,
end points and arrows indicated by a broken line indicate

the route 2. Incidentally, points belonging to both of the
route 1 and the route 2 are indicated by a solid line. Di-
rections of the arrows show forward directions of trains
in the routes and, for example, a left direction is up, and
a right direction is down. The start point 1 and the end
point I each are the start point and the end point in the
route 1, and the start point 2 and the end point 2 each
are the start point and the end point in the route 2. The
signal 1 and the signal 2 each are signals indicating the
entry permission of trains into the route 1 and the route
2. Incidentally, the signals in the drawing have a display
surface directed from a circle mark direction toward a
vertical bar direction, and give instructions to the train
which exists toward the vertical bar direction of the rele-
vant signal. In FIG 3A, the signal 1 and the signal 2 direct
the display surface toward the left direction on the draw-
ing. In the "crossing A", the number of overlap end points
is 0 end point overlap, and the overlap end point type is
none as the geometric pattern classification standard,
and this corresponds to the fact that the start point 1, the
start point 2, the end point 1 and the end point 2 do not
overlap in FIG 3A. And, as the geometric pattern classi-
fication standard, the number of end points of the route
2 included in the route 1 is 0, the end point type of the
route 2 included in the route 1 is none, the number of end
points of the route 1 included in the route 2 is 0, and the
end point type of the route 1 included in the route 2 is
none, and in FIG 3A, this corresponds to the fact that the
start point 1 and the end point 1 are not included in the
route 2, and the start point 2 and the end point 2 are not
included in the route 1. And, as the geometric pattern
classification standard, the directional relation between
the route 1 and the route 2 is a forward direction, and it
corresponds to the fact that the directions of both of the
route 1 and the route 2 in FIG. 3A are in the right direction.
Incidentally, since the number of points is not included
in the geometric pattern classification standard, the
number of points shown in FIG 3A is information irrele-
vant to determination of the geometric pattern type, but
at least two points are required to realize the geometric
pattern type of the "crossing A".
[0048] FIG. 3B is an example of "crossing B" registered
to No. 2 of the geometric pattern decision table 254. No-
tations such as arrows, solid lines, dotted lines and sig-
nals indicate the same means as those of FIG 3A. In the
"crossing B", it is determined that the number of overlap
end points is 0 end point overlap and the overlap end
point type is none as the classification standard, and it
corresponds to the fact that the start point 1, the start
point 2, the end point 1, and the end point 2 do not overlap
in FIG 3B. And, it is determined that the number of end
points of the route 2 included in the route 1 is 0, the end
point type of the route 2 included in the route 1 is none,
the number of end points of the route 1 included in the
route 2 is 0, and the end point type of the route 1 included
in the route 2 is none as the geometric pattern classifi-
cation standard, and it corresponds to the fact that the
start point 1 and the end point 1 are not included in the
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route 2, and the start point 2 and the end point 2 are not
included in the route 1 in FIG 3B. And, the directional
relation between the route 1 and the route 2 is a reverse
direction as the geometric pattern classification standard,
and it corresponds to the fact that the route 1 is in the
right direction and the route 2 is in the left direction in FIG
3B. Since the number of points is not included in the
geometric pattern classification standard, the number of
points shown in FIG 3B is information irrelevant to deter-
mination of the geometric pattern type, but at least two
points are required to realize the geometric pattern type.
[0049] FIG 3C is an example of "start point blockade
A" registered to No. 3 of the geometric pattern decision
table 254. Notations such as arrows, solid lines, dotted
lines and signals indicate the same means as those of
FIG. 3A. In the "start point blockade A", as the classifi-
cation standard, the number of overlap end points is 0
end point overlap, and the overlap end point type is none,
and it corresponds to the fact that the start point 1, the
start point 2, the end point 1 and the end point 2 do not
overlap in FIG 3C. And, as the geometric pattern classi-
fication standard, the number of end points of the route
2 included in the route 1 is 1, the end point type of the
route 2 included in the route 1 is the start point, the
number of end points of the route I included in the route
2 is 0, and the end point type of the route 1 included in
the route 2 is none, and it corresponds to the fact that
the start point 2 is included in the route 1 in FIG 3C. And,
as the geometric pattern classification standard, the di-
rectional relation between the route 1 and the route 2 is
in a forward direction, and it corresponds to the fact that
directions of the route 1 and the route 2 are in a right
direction in FIG 3C. Incidentally, since the number of
points is not included in the geometric pattern classifica-
tion standard, the number of points shown in FIG. 3C is
information irrelevant to determination of the geometric
pattern type, but at least one point is required to realize
the geometric pattern type.
[0050] FIG 3D is an example of "start point blockade
B" registered to No. 4 of the geometric pattern decision
table 254. Notations such as arrows, solid lines, dotted
lines and signals indicate the same means as those of
FIG 3A. In the "start point blockade B", as the classifica-
tion standard, the number of overlap end points is 0 end
point overlap, and the overlap end point type is none,
and it corresponds to the fact that the start point 1, the
start point 2, the end point 1 and the end point 2 do not
overlap in FIG. 3D. And, as the geometric pattern clas-
sification standard, the number of end points of the route
2 included in the route 1 is 1, the end point type of the
route 2 included in the route 1 is the start point, the
number of end points of the route 1 included in the route
2 is 0, and the end point type of the route 1 included in
the route 2 is none, and it corresponds to the fact that
the start point 2 is included in the route 1 in FIG 3D. And,
as the geometric pattern classification standard, the di-
rectional relation between the route 1 and the route 2 is
in a reverse direction, and it corresponds to the fact that

the route 1 is in a right direction, and the route 2 is in a
left direction in FIG. 3D. Incidentally, since the number
of points is not included in the geometric pattern classi-
fication standard, the number of points shown in FIG 3D
is information irrelevant to determination of the geometric
pattern type, but at least one point is required to realize
the geometric pattern type.
[0051] FIG 3E is an example of "end point blockade A"
registered to No. 5 of the geometric pattern decision table
254. Notations such as arrows, solid lines, dotted lines
and signals indicate the same means as those of FIG
3A. In the "end point blockade A", as the classification
standard, the number of overlap end points is 0 end point
overlap, and the overlap end point type is none, and it
corresponds to the fact that the start point 1, the start
point 2, the end point 1, and the end point 2 do not overlap
in FIG 3E. And, as the geometric pattern classification
standard, the number of end points of the route 2 included
in the route 1 is 1, the end point type of the route 2 included
in the route 1 is the end point, the number of end points
of the route 1 included in the route 2 is 0, and the end
point type of the route 1 included in the route 2 is none,
and it corresponds to the fact that the end point 2 is in-
cluded in the route 1 in FIG 3E. And, No. 5 in the geometric
pattern decision table 254 has, as the geometric pattern
classification standard, the directional relation between
the route 1 and the route 2 in a forward direction, and it
corresponds to the fact that directions of both of the route
1 and the route 2 are in a right direction in FIG 3E. Inci-
dentally, since the number of points is not included in the
geometric pattern classification standard, the number of
points shown in FIG 3E is information irrelevant to deter-
mination of the geometric pattern type, but at least one
point is required to realize the relevant geometric pattern
type.
[0052] FIG. 3F is an example of "end point blockade
B" registered to No. 6 of the geometric pattern decision
table 254. Notations such as arrows, solid lines, dotted
lines and signals indicate the same means as those of
FIG 3A. In the "end point blockade B", as the classification
standard, the number of overlap end points is 0 end point
overlap, and the overlap end point type is none, and it
corresponds to the fact that the start point 1, the start
point 2, the end point 1, and the end point 2 do not overlap
in FIG 3F. And, as the geometric pattern classification
standard, the number of end points of the route 2 included
in the route 1 is 1, the end point type of the route 2 included
in the route 1 is the end point, the number of end points
of the route 1 included in the route 2 is 0, the end point
type of the route 1 included in the route 2 is none, and it
corresponds to the fact that the end point 2 is included
in the route 1 in FIG 3F. And, as the geometric pattern
classification standard, the directional relation between
the route 1 and the route 2 is in a reverse direction, and
it corresponds to the fact that the route 1 is in a right
direction, and the route 2 is in a left direction in FIG 3F.
Incidentally, since the number of points is not included
in the geometric pattern classification standard, the
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number of points shown in FIG 3F is information irrelevant
to determination of the geometric pattern type, but at least
one point is required to realize the relevant geometric
pattern type.
[0053] FIG 3G is an example of "start-end alternate
point blockade" registered to No. 7 of the geometric pat-
tern decision table 254. Notations such as arrows, solid
lines, dotted lines and signals indicate the same means
as those of FIG. 3A. In the "start-end alternate point block-
ade", as the classification standard, the number of over-
lap end points is 0 end point overlap and the overlap end
point type is none, and it corresponds to the fact that the
start point 1, the start point 2, the end point 1, and the
end point 2 do not overlap in FIG 3G. And, as the geo-
metric pattern classification standard, the number of end
points of the route 2 included in the route 1 is 1, the end
point type of the route 2 included in the route 1 is the start
point, the number of end points of the route 1 included
in the route 2 is 1, and the end point type of the route 1
included in the route 2 is the end point, and it corresponds
to the fact that the start point 1 is included in the route 2
and the end point 2 is included in the route 1 in FIG 3G
And, as the geometric pattern classification standard, the
directional relation between the route 1 and the route 2
is a forward direction, and it corresponds to the fact that
directions of both of the route 1 and the route 2 are in a
right direction in FIG 3G. Incidentally, since the number
of points is not included in the geometric pattern classi-
fication standard, the number of points shown in FIG 3G
is information irrelevant to determination of the geometric
pattern type, but the relevant geometric pattern type can
be realized even when there is not a point.
[0054] Further, No. 8 in the geometric pattern decision
table 254 has a directional relation between the route 1
and the route 2 of No. 7 in the geometric pattern decision
table 254 changed to a reverse direction, but its realiza-
tion is physically impossible. FIG 3H is an example of
"deadlock B" registered in No. 10 in the geometric pattern
decision table 254. Notations such as arrows, solid lines,
dotted lines and signals indicate the same means as
those of FIG 3A. In the "deadlock B", as the classification
standard, the number of overlap end points is 0 end point
overlap, and the overlap end point type is none, and it
corresponds to the fact that the start point 1, the start
point 2, the end point 1, and the end point 2 do not overlap
in FIG 3H. And, as the geometric pattern classification
standard, the number of end points of the route 2 included
in the route 1 is 1, the end point type of the route 2 included
in the route 1 is the start point, the number of end points
of the route 1 included in the route 2 is 1, and the end
point type of the route 1 included in the route 2 is the start
point, and it corresponds to the fact that the start point 1
is included in the route 2 and the start point 2 is included
in the route 1 in FIG 3H. And, as the geometric pattern
classification standard, the directional relation between
the route 1 and the route 2 is a reverse direction, and it
corresponds to the fact that the route 1 is in a right direc-
tion, and the route 2 is in a left direction in FIG 3H. Inci-

dentally, since the number of points is not included in the
geometric pattern classification standard, the number of
points shown in FIG. 3H is information irrelevant to de-
termination of the geometric pattern type, but the relevant
geometric pattern type can be realized even when there
is not a point.
[0055] Further, No. 9 in the geometric pattern decision
table 254 has a directional relation between the route 1,
and the route 2 of No. 10 in the geometric pattern decision
table 254 changed to a forward direction, but its realiza-
tion is physically impossible.
[0056] FIG. 3I is an example of "both end point block-
age C" registered to No. 12 of the geometric pattern de-
cision table 254. Notations such as arrows, solid lines,
dotted lines and signals indicate the same means as
those of FIG. 3A. In the "both end point blockage C", as
the classification standard, the number of overlap end
points is 0 end point overlap, and the overlap end point
type is none, and it corresponds to the fact that the start
point 1, the start point 2, the end point 1, and the end
point 2 do not overlap in FIG 3I. And, as the geometric
pattern classification standard, the number of end points
of the route 2 included in the route 1 is 1, the end point
type of the route 2 included in the route 1 is the end point,
the number of end points of the route 1 included in the
route 2 is 1, the end point type of the route 1 included in
the route 2 is the end point, and it corresponds to the fact
that the end point 1 is included in the route 2 and the end
point 2 is included in the route 1 in FIG 3I. And, as the
geometric pattern classification standard, the directional
relation between the route 1 and the route 2 is a reverse
direction, and it corresponds to the fact that the route 1
is in a right direction, and the route 2 is in a left direction
in FIG. 3I. Incidentally, since the number of points is not
included in the geometric pattern classification standard,
the number of points shown in FIG. 3I is information ir-
relevant to determination of the geometric pattern type,
but the relevant geometric pattern type can be realized
even when there is not a point.
[0057] Further, No. 11 in the geometric pattern deci-
sion table 254 has a directional relation between the route
1 and the route 2 of No. 12 in the geometric pattern de-
cision table 254 changed to a forward direction, but its
realization is physically impossible.
[0058] FIG 3J is an example of " start-end point block-
age A" registered to No. 13 of the geometric pattern de-
cision table 254. Notations such as arrows, solid lines,
dotted lines and signals indicate the same means as
those of FIG. 3A. In the "start-end point blockage A", as
the classification standard, the number of overlap end
points is 0 end point overlap, and the overlap end point
type is none, and it corresponds to the fact that the start
point 1, the start point 2, the end point 1, and the end
point 2 do not overlap in FIG 3J. And, as the geometric
pattern classification standard, the number of end points
of the route 2 included in the route 1 is 2, the end point
type of the route 2 included in the route 1 is both, the
number of end points of the route 1 included in the route
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2 is 2, and the end point type of the route 1 included in
the route 2 is both, and it corresponds to the fact that the
start point 1 and the end point 1 are included in the route
2, and the start point 2 and the end point 2 are included
in the route 1 in FIG 3J. And, as the geometric pattern
classification standard, the directional relation between
the route 1 and the route 2 is a forward direction, and it
corresponds to the fact that directions of both of the route
1 and the route 2 are in a right direction in FIG 3J. Inci-
dentally, since the number of points is not included in the
geometric pattern classification standard, the number of
points shown in FIG 3J is information irrelevant to deter-
mination of the geometric pattern type, but the relevant
geometric pattern type can be realized even when there
is not a point.
[0059] FIG 3K is an example of "start-end point block-
age B" registered to No. 14 of the geometric pattern de-
cision table 254. Notations such as arrows, solid lines,
dotted lines and signals indicate the same means as
those of FIG 3A. In the "start-end point blockage B", as
the classification standard, the number of overlap end
points is 0 end point overlap, and the overlap end point
type is none, and it corresponds to the fact that the start
point 1, the start point 2, the end point 1, and the end
point 2 do not overlap in FIG 3K. And, as the geometric
pattern classification standard, the number of end points
of the route 2 included in the route 1 is 2, the end point
type of the route 2 included in the route 1 is both, the
number of end points of the route 1 included in the route
2 is 2, and the end point type of the route 1 included in
the route 2 is both, and it corresponds to the fact that the
start point 1 and the end point 1 are included in the route
2, and the start point 2 and the end points 2 are included
in the route I in FIG 3K. And, as the geometric pattern
classification standard, the directional relation between
the route 1 and the route 2 is in a reverse direction, and
it corresponds to the fact that the route 1 is a right direc-
tion, and the route 2 is in a left direction in FIG. 3K. Inci-
dentally, since the number of points is not included in the
geometric pattern classification standard, the number of
points shown in FIG 3K is information irrelevant to deter-
mination of the geometric pattern type, but the relevant
geometric pattern type can be realized even when there
is not a point.
[0060] FIG 3L is an example of "forward direction con-
nection" registered to No. 15 of the geometric pattern
decision table 254. Notations such as arrows, solid lines,
dotted lines and signals indicate the same means as
those of FIG. 3(A). In the "forward direction connection",
as the classification standard, the number of overlap end
points is 1 end point overlap, and the overlap end point
type is the start point of the route 1 and the end point of
the route 2, and it corresponds to the fact that the end
point 1 and the start point 2 overlap in FIG 3L. And, as
the geometric pattern classification standard, the number
of end points of the route 2 included in the route 1 is 0,
the end point type of the route 2 included in the route 1
is none, the number of end points of the route 1 included

in the route 2 is 0, and the end point type of the route 1
included in the route 2 is none, and it corresponds to the
fact that the start point 1 and the end point 1 are not
included in the route 2, and the start point 2 and the end
point 2 are not included in the route 1 in FIG 3L. Here,
the overlap of end points is not included in the inclusion.
And, as the geometric pattern classification standard, the
directional relation between the route 1 and the route 2
is a forward direction, and it corresponds to the fact that
directions of both of the route I and the route 2 are in a
right direction in FIG 3L. Incidentally, since the number
of points is not included in the geometric pattern classi-
fication standard, the number of points shown in FIG. 3L
is information irrelevant to determination of the geometric
pattern type, but the relevant geometric pattern type can
be realized even when there is not a point.
[0061] FIG 3M is an example of "reverse direction con-
nection A" registered to No. 16 of the geometric pattern
decision table 254. Notations such as arrows, solid lines,
dotted lines and signals indicate the same means as
those of FIG 3A. In the "reverse direction connection A",
as the classification standard, the number of overlap end
points is 1 end point overlap, and the overlap end point
types are the start point of the route 1 and the end point
of the route 2, and it corresponds to the fact that the end
point 1 and the start point 2 overlap in FIG 3M. And, as
the geometric pattern classification standard, the number
of end points of the route 2 included in the route 1 is 0,
the end point type of the route 2 included in the route 1
is none, the number of end points of the route 1 included
in the route 2 is 0, and the end point type of the route 1
included in the route 2 is none, and it corresponds to the
fact that the start point 1 and the end point 1 are not
included in the route 2, and the start point 2 and the end
point 2 are not included in the route 1 in FIG 3M. Here,
the overlap of the end points is not included in the inclu-
sion. And, as the geometric pattern classification stand-
ard, the directional relation between the route 1 and the
route 2 is a reverse direction, and it corresponds to the
fact that the route 1 is in a right direction, and the route
2 is in a left direction in FIG 3M. Incidentally, since the
number of points is not included in the geometric pattern
classification standard, the number of points shown in
FIG 3M is information irrelevant to determination of the
geometric pattern type, but at least one point is required
to realize the relevant geometric pattern type.
[0062] FIG. 3N is an example of "reverse direction con-
nection B" registered to No. 18 of the geometric pattern
decision table 254. Notations such as arrows, solid lines,
dotted lines and signals indicate the same means as
those of FIG 3A. In the "reverse direction connection B",
as the classification standard, the number of overlap end
points is 1 end point overlap, and the overlap end point
types are the start point of the route 1 and the end point
of the route 2, and it corresponds to the fact that the end
point 1 and the start point 2 overlap in FIG 3N. And, as
the geometric pattern classification standard, the number
of end points of the route 2 included in the route 1 is 1,
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the end point type of the route 2 included in the route 1
is the start point, the number of end points of the route 1
included in the route 2 is 0, and the end point type of the
route 1 included in the route 2 is none, and it corresponds
to the fact that the start point 1 is included in the route 2
in FIG 3N. Here, the overlap of the end points is not in-
cluded in the inclusion. And, as the geometric pattern
classification standard, the directional relation between
the route 1 and the route 2 is a reverse direction, and it
corresponds to the fact that the route 1 is in a right direc-
tion, and the route 2 is in a left direction in FIG 3N. Inci-
dentally, since the number of points is not included in the
geometric pattern classification standard, the number of
points shown in FIG 3N is irrelevant to determination of
the geometric pattern type, but the relevant geometric
pattern type can be realized even when there is not a
point.
[0063] Further, No. 17 in the geometric pattern deci-
sion table 254 has a directional relation between the route
1 and the route 2 of No. 18 in the geometric pattern de-
cision table 254 changed to a forward direction, but its
realization is physically impossible.
[0064] FIG. 3O is an example of "reverse direction con-
nection C" registered to No. 20 of the geometric pattern
decision table 254. Notations such as arrows, solid lines,
dotted lines and signals indicate the same means as
those of FIG 3A. In the "reverse direction connection C",
as the classification standard, the number of overlap end
points is 1 end point overlap, the overlap end point types
are the start point of the route 1 and the end point of the
route 2, and it corresponds to the fact that the end point
1 and the start point 2 overlap in FIG 3O. And, as the
geometric pattern classification standard, the number of
the end points of the route 2 included in the route 1 is 1,
the end point type of the route 2 included in the route 1
is the end point, the number of end points of the route 1
included in the route 2 is 0, and the end point type of the
route 1 included in route 2 is none, and it corresponds to
the fact that the end point 2 is included in the route 1 in
FIG 3O. Here, the overlap of end points is not included
in the inclusion. And, as the geometric pattern classifica-
tion standard, the directional relation between the route
1 and the route 2 is a reverse direction, and it corresponds
to the fact that the route 1 is in a right direction, and the
route 2 is in a left direction in FIG 3O. Incidentally, since
the number of points is not included in the geometric pat-
tern classification standard, the number of points shown
in FIG 3O is irrelevant to determination of the geometric
pattern type, but the relevant geometric pattern type can
be realized even when there is not a point.
[0065] Further, No. 19 in the geometric pattern deci-
sion table 254 has a directional relation between the route
1 and the route 2 of No. 20 in the geometric pattern de-
cision table 254 changed to a forward direction, but its
realization is physically impossible.
[0066] FIG 3P is an example of "route selection A" reg-
istered to No. 21 of the geometric pattern decision table
254. Notations such as arrows, solid lines, dotted lines

and signals indicate the same means as those of FIG
3A. In the "route selection A", as the classification stand-
ard, the number of overlap end points is 1 end point over-
lap, and the overlap end point type is the start point of
the route 1 and the start point of the route 2, and it cor-
responds to the fact that the start point 1 and the start
point 2 overlap in FIG 3P. And, as the geometric pattern
classification standard, the number of end points of the
route 2 included in the route 1 is 0, the end point type of
the route 2 included in the route 1 is none, the number
of end points of the route 1 included in the route 2 is 0,
and the end point type of the route 1 included in the route
2 is none, and it corresponds to the fact that the start
point 1 and the end point 1 are not included in the route
2, and the start point 2 and the end point 2 are not included
in the route 1 in FIG 3P. Here, the overlap of the end
points is not included in the inclusion. And, as the geo-
metric pattern classification standard, the directional re-
lation between the route 1 and the route 2 is a forward
direction, and it corresponds to the fact that directions of
both of the route 1 and the route 2 are in a right direction
in FIG 3P. Incidentally, since the number of points is not
included in the geometric pattern classification standard,
the number of points shown in FIG 3P is irrelevant to
determination of the geometric pattern type, but at least
one point is required to realize the relevant geometric
pattern type.
[0067] FIG 3Q is an example of "route selection B" reg-
istered to No. 22 of the geometric pattern decision table
254. Notations such as arrows, solid lines, dotted lines
and signals indicate the same means as those of FIG
3A. In the "route selection B", as the classification stand-
ard, the number of overlap end points is 1 end point over-
lap, the overlap end point types are the start point of the
route 1 and the start point of the route 2, and it corre-
sponds to the fact that the start point 1 and the start point
2 overlap in FIG 3Q. And, as the geometric pattern clas-
sification standard, the number of end points of the route
2 included in the route 1 is 0, the end point type of the
route 2 included in the route 1 is none, the number of end
points of the route 1 included in the route 2 is 0, and the
end point type of the route 1 included in the route 2 is
none, and it corresponds to the fact that the start point 1
and the end point 1 are not included in the route 2, and
the start point 2 and the end point 2 are included in the
route 1 in FIG. 3Q. Here, the overlap of the end points is
not included in the inclusion. And, as the geometric pat-
tern classification standard, the directional relation be-
tween the route 1 and the route 2 is a reverse direction,
and it corresponds to the fact that the route I is in a right
direction, and the route 2 is in a left direction in FIG 3Q.
Incidentally, since the number of points is not included
in the geometric pattern classification standard, the
number of points shown in FIG 3Q is irrelevant to deter-
mination of the geometric pattern type, but the relevant
geometric pattern type can be realized even when there
is not a point.
[0068] FIG 3R is an example of "route selection C" reg-
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istered to No. 23 of the geometric pattern decision table
254. Notations such as arrows, solid lines, dotted lines
and signals indicate the same means as those of FIG.
3A. In the "route selection C", as the classification stand-
ard, the number of overlap end points is 1 end point over-
lap, and the overlap end point types are the start point
of the route 1 and the start point of the route 2, and it
corresponds to the fact that the start point 1 and the start
point 2 overlap in FIG 3R. And, as the geometric pattern
classification standard, the number of end points of the
route 2 included in the route 1 is 1, the end point type of
the route 2 included in the route 1 is the end point, the
number of end points of the route 1 included in the route
2 is 0, and the end point type of the route 1 included in
the route 2 is none, and it corresponds to the fact that
the end point 2 is included in the route 1 in FIG 3R. Here,
the overlap of end points is not included in the inclusion.
And, as the geometric pattern classification standard, the
directional relation between the route 1 and the route 2
is a forward direction, and it corresponds to the fact that
directions of both the route 1 and the route 2 are in a right
direction in FIG 3R. Incidentally, since the number of
points is not included in the geometric pattern classifica-
tion standard, the number of points shown in FIG 3R is
irrelevant to determination of the geometric pattern type,
but the relevant geometric pattern type can be realized
even when there is not a point.
[0069] Further, No. 24 in the geometric pattern deci-
sion table 254 has a directional relation between the route
1 and the route 2 of No. 23 in the geometric pattern de-
cision table 254 changed to a reverse direction, but its
realization is physically impossible.
[0070] FIG 3S is an example of "both end point block-
age A" registered to No. 25 of the geometric pattern de-
cision table 254. Notations such as arrows, solid lines,
dotted lines and signals indicate the same means as
those of FIG 3A. In the "both end point blockage A", as
the classification standard, the number of overlap end
points is 1 end point overlap, the overlap end point types
are the end point of the route 1 and the end point of the
route 2, and it corresponds to the fact that the end point
1 and the end point 2 overlap in FIG 3S. And, as the
geometric pattern classification standard, the number of
end points of the route 2 included in the route 1 is 0, the
end point type of the route 2 included in the route 1 is
none, the number of end points of the route 1 included
in the route 2 is 0, and the end point type of the route 1
included in the route 2 is none, and it corresponds to the
fact that the start point 1 and the end point 1 are not
included in the route 2, and the start point 2 and the end
point 2 are not included in the route 1 in FIG. 3S. Here,
the overlap of end points is not included in the inclusion.
And, as the geometric pattern classification standard, the
directional relation between the route 1 and the route 2
is a forward direction, and it corresponds to the fact that
directions of both of the route I and the route 2 are in a
right direction in FIG 3S. Incidentally, since the number
of points is not included in the geometric pattern classi-

fication standard, the number of points shown in FIG 3S
is irrelevant to determination of the geometric pattern
type, but at least one point is required to realize the rel-
evant geometric pattern type.
[0071] FIG 3T is an example of "both end point block-
age B" registered to No. 26 of the geometric pattern de-
cision table 254. Notations such as arrows, solid lines,
dotted lines and signals indicate the same means as
those of FIG 3A. In the "both end point blockage B", as
the classification standard, the number of overlap end
points is one end point overlap, and the overlap end point
type is the end point of the route 1 and the end point of
the route 2, and it corresponds to the fact that the end
point 1 and the end point 2 overlap in FIG 3T. And, as
the geometric pattern classification standard, the number
of end points of the route 2 included in the route 1 is 0,
the end point type of the route 2 included in the route 1
is none, the number of end points of the route 1 included
in the route 2 is 0, and the end point type of the route 1
included in the route 2 is none, and it corresponds to the
fact that the start point 1 and the end point 1 are not
included in the route 2, and the start point 2 and the end
point 2 are not included in the route 1 in FIG 3T. Here,
the overlap of end points is not included in the inclusion.
And, as the geometric pattern classification standard, the
directional relation between the route 1 and the route 2
is a reverse direction, and it corresponds to the fact that
the route 1 is in a right direction, and the route 2 is in a
left direction in FIG 3T. Incidentally, since the number of
points is not included in the geometric pattern classifica-
tion standard, the number of points shown in FIG. 3T is
irrelevant to determination of the geometric pattern type,
but the relevant geometric pattern type can be realized
even when there is not a point.
[0072] FIG 3U is an example of "start-end point block-
age C" registered to No. 27 of the geometric pattern de-
cision table 254. Notations such as arrows, solid lines,
dotted lines and signals indicate the same means as
those of FIG. 3A. In the "start-end point blockage C", as
the classification standard, the number of overlap end
points is 1 end point overlap, the overlap end point types
are the end point of the route 1 and the end point of the
route 2, and it corresponds to the fact the end point 1 and
the end point 2 overlap in FIG 3U. And, as the geometric
pattern classification standard, the number of end points
of the route 2 included in the route 1 is 1, the end point
type of the route 2 included in the route 1 is the start point,
the number of end points of the route 1 included in the
route 2 is 0, and the end point type of the route 1 included
in the route 2 is none, and it corresponds to the fact that
the start point 2 is included in the route 1 in FIG 3U. Here,
the overlap of end points is not included in the inclusion.
And, as the geometric pattern classification standard, a
directional relation between the route 1 and the route 2
is a forward direction, and it corresponds to the fact that
directions of both the route 1 and the route 2 are in a right
direction in FIG 3U. Incidentally, since the number of
points is not included in the geometric pattern classifica-
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tion standard, the number of points shown in FIG 3U is
irrelevant to determination of the geometric pattern type,
but the relevant geometric pattern type can be realized
even when there is not a point.
[0073] Further, No. 28 in the geometric pattern deci-
sion table 254 has a directional relation between the route
1 and the route 2 of No. 27 in the geometric pattern de-
cision table 254 changed to a reverse direction, but its
realization is physically impossible.
[0074] FIG 3V is an example of "deadlock A" registered
to No. 30 of the geometric pattern decision table 254.
Notations such as arrows, solid lines, dotted lines and
signals indicate the same means as those of FIG. 3A. In
the "deadlock A", as the classification standard, the
number of overlap end points is 2 end point overlaps, the
overlap end point types are the start point of the route 1
and the end point of the route 2 and also the end point
of the route 1 and the start point of the route 2, and it
corresponds to the fact that the start point 1 and the end
point 2 overlap and the end point 1 and the start point 2
overlap in FIG 3V. And, as the geometric pattern classi-
fication standard, the number of end points of the route
2 included in the route 1 is 0, the end point type of the
route 2 included in the route 1 is none, the number of end
points of the route 1 included in the route 2 is 0, and the
end point type of the route 1 included in the route 2 is
none, and it corresponds to the fact that the start point 1
and the end point 1 are not included in the route 2 and
the start point 2, and the end point 2 is not included in
the route 1 in FIG 3V Here, the overlap of the end points
is not included in the inclusion. And, as the geometric
pattern classification standard, the directional relation
between the route 1 and the route 2 is a reverse direction,
and it corresponds to the fact that the route 1 is in a right
direction, and the route 2 is in a left direction in FIG 3V.
Incidentally, since the number of points is not included
in the geometric pattern classification standard, the
number of points shown in FIG. 3 V is irrelevant to de-
termination of the geometric pattern type, but the relevant
geometric pattern type can be realized even when there
is not a point.
[0075] Further, No. 29 in the geometric pattern deci-
sion table 254 has a directional relation between the route
1 and the route 2 of No. 30 in the geometric pattern de-
cision table 254 changed to a forward direction, but its
realization is physically impossible.
[0076] No. 31 in the geometric pattern decision table
254 shows that the route 1 and the route 2 are identical
to each other, and a geometric pattern type is not pro-
vided particularly.
[0077] No. 32 in the geometric pattern decision table
254 has a directional relation between the route 1 and
the route 2 of No. 31 in the geometric pattern decision
table 254 changed to a forward direction, but its realiza-
tion is physically impossible.
[0078] FIG 4A is a configuration example of the geo-
metric pattern-route setting logic type correspondence
table 300 used for the route setting program generation

device 100. The geometric pattern-route setting logic
type correspondence table 300 has a geometric pattern
type and a route setting logic type as elements. The route
setting logic type has reservation target route selection,
train priority determination, and route check as elements.
The geometric pattern type stores 22 geometric pattern
types in the geometric pattern decision table 254. The
reservation target route selection, the train priority deter-
mination, and the route check store information showing
whether or not the reservation target route selection, the
train priority determination, and the route check each are
required as the route setting logic for the relevant geo-
metric patterns. In FIG 4A, it is shown that mark s is
necessary, and mark 3 is unnecessary.
[0079] Here, the geometric pattern requiring the res-
ervation target route selection logic includes one with the
start points of two routes overlapped and another with
the end point of one route overlapped with the start point
of the other route, the former is a geometric pattern which
is classified to any of the geometric pattern types of (12)
Forward direction connection, (13) Reverse direction
connection A, (14) Reverse direction connection B, and
(15) Reverse direction connection C, and the latter is a
geometric pattern which is classified to any of the geo-
metric pattern types of (16) Route selection A, (17) Route
selection B, and (18) Route selection C.
[0080] The geometric pattern requiring the train priority
determination logic has the start point of one route not
overlapped with or included in the other route, and there
are geometric patterns which are classified to any of ge-
ometric pattern types of (1) Crossing A, (2) Crossing B,
(5) End point blockade A, (6) End point blockade B, (9)
both end point blockage C, (19) Both end point blockage
A, and (20) Both end point blockage B.
[0081] The geometric pattern requiring the route check
logic includes one with the start point of one route not
overlapped with or included in another route or another
requiring at least one point to realize the geometric pat-
tern, and there are geometric patterns which are classi-
fied to any of geometric pattern types of (3) Start point
blockade A, (4) Start point blockade B, (13) Reverse di-
rection connection A, and (16) Route selection A other
than the geometric pattern requiring the train priority de-
termination logic.
[0082] FIG 4B is a configuration example of the route
setting logic index table 400 used by the route setting
program generation device 100. The route setting logic
index table 400 has a route setting logic type, a route
setting logic name, and a route setting logic ID as ele-
ments. The route setting logic type is composed of res-
ervation target route selection, train priority determina-
tion, and route check. The route setting logic name stores
logics for realizing the reservation target route selection,
the train priority determination, and the route check which
are given with identification names. The route setting log-
ic ID is a key for uniquely identifying the route setting
logic module and for selecting a route setting logic mod-
ule stored in the route setting logic library 256. The route
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setting logic module stored in the route setting logic li-
brary 256 can uniquely identify by giving the route setting
logic ID.
[0083] FIG 5 shows a flow of the whole processing per-
formed by the route setting program generation device
100. Processing 500 is started with the activation of the
route setting program generation device 100 determined
as a trigger, and processing 600, 900, 1200 and 1490
are performed. The processing 600 is processing which
is performed by the track layout input portion 211 and
receives input of a track layout and a route. When infor-
mation on the track layout and the route is received from
the user, the route setting program generation device
100 shows the screen shown in, for example, FIG 7 as
a user interface.
[0084] A detail flow of the processing 600 is shown in
FIG 6. The processing 600 is started with the activation
of the route setting program generation device 100 as a
trigger, and processing 610, 611, 612, 613, 614, 620 and
621 are performed. The processing 600 is processing
performed by the track layout input portion 211.
[0085] The processing 610 is processing to repeat the
processing 611, 612, 613 and 614, and a termination
condition is reception of depression of a button 705 for
advancing to the geometric pattern analysis step shown
in FIG 7.
[0086] The processing 611 is a processing to accept
the input by the user to a station selection window 710
shown in FIG 7, and to obtain information on the station
to be input. In FIG 7, the station is, for example, Mikawa
Station 712 or Gintencho Station 713. The station which
is subject to input is displayed by, for example, a reversed
display or a broken line display of the station, and Gin-
tencho Station 713 is subject to input in FIG 7. The user,
if the station subject to input does not exist in the station
selection window 710, can add the station subject to input
by depressing a station addition button 704. And, the
previous station of the present input object station can
be switched by depressing a previous station button 741,
and an input object station can be switched to the next
station of the present input object station by depressing
a next station button 742.
[0087] The processing 612 is processing to accept the
input by the user to the track layout input window 730
shown in FIG 7 and to obtain information on the track
layout. In FIG 7, the track layout is a line indicated by the
thick solid line, for example, the line segments 737, 738,
and 739. The user can input the track layout to the track
layout input window 730 with, for example, a track layout
drawing button 721 in a drawing control window 720 in
a depressed state. And, the user can erase the track
layout input to the track layout input window 730 with, for
example, the track layout drawing button 722 in the draw-
ing control window 720 in a depressed state. Here, the
track layout drawing button 721 and the track layout draw-
ing button 722 shall not be depressed simultaneously.
The obtained track layout information is stored in the track
shape information table 251.

[0088] The processing 613 is processing to accept the
input by the user to the track layout input window 730
shown in FIG 7 and to obtain route shape information. In
FIG 7, the route is a railway area which is held between
two black rhombi, and, for example, the route 733. The
route 733 includes therein the line segments 737, 738,
739 as railway area. And, the start point of the route 733
is a black rhombus 735, and the end point is a black
rhombus 736. The route direction is indicated by, for ex-
ample, a route direction arrow 731, and facing right in
this example. The user can input a route to the track
layout input window 730 with, for example, a route defi-
nition button 723 in the drawing control window 720 in a
depressed state. As an input method, for example, the
start point is decided by selecting a position on the track
layout, and then the end point is decided by selecting
another position on the track layout. And, the user can
erase the route input to the track layout input window 730
with, for example, a route erase button 724 in the drawing
control window 720 in a depressed state. Here, the route
definition button 723 and the route erase button 724 shall
not be depressed simultaneously. And, since the route
indicates a railway area from the first inward track circuit
to the final inward track circuit provided in the section
inward of the signal, the user inputs a route so as to match
with the above section. The obtained route information
is stored in the route shape information table 252.
[0089] The processing 614 is processing to accept the
input by the user to the track layout input window 730
shown in FIG 7 and to obtain neighboring station border
information. In FIG 7, the neighboring station border is
shown by a thick arrow, and it is, for example, the neigh-
boring station border 731. The user can input, for exam-
ple, a neighboring station border to the track layout input
window 730 with the neighboring station border button
721 in the drawing control window 720 in a depressed
state. The neighboring station border can be input to the
end point of the line segment only. In this example, the
track layout input window 730 is shown in a station unit,
but many stations may be shown at one time. In this case,
input of the neighboring station border can be omitted.
The obtained neighboring station border information is
stored in the route shape information table 252.
[0090] Further, the user can write the input track layout
information, the route information, and the neighboring
station border information into a file by depressing a store
button 703. And, when a file read button 701 is de-
pressed, the track layout information, the route informa-
tion, and the neighboring station border information
stored in the file can be read out. And, when an additional
file read-in button 702 is depressed, the track layout in-
formation, the route information, and the neighboring sta-
tion border information stored in the file can be addition-
ally read into an existing input content. At this time, if data
conflict occurs, it can be solved by, for example, showing
a confirmation dialogue about each of the conflict data
and accepting the selection by the user.
[0091] The processing 620 is processing to check the
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consistency of the track layout information, the route
shape information, and the neighboring station border
information obtained by the processing 611-614, and it
is performed with depression of the button 705 for ad-
vancing to the geometric pattern analysis step as a trig-
ger. The consistency check is a check if all line segments,
which are stored in, for example, the track shape infor-
mation table 251, belong to any route stored in the route
shape information table 252, and can be realized by
searching if all railway element IDs in the track shape
information table 251 exist as the values of the corre-
sponding railway element IDs in the route shape infor-
mation table 252. An error of the signal arrangement can
be detected by the processing 620.
[0092] The processing 621 is processing to judge the
check result of the processing 620, and if the consistency
check by the processing 620 fails, for example, an error
message display window 801 of FIG. 8 is shown to notify
the failure of the consistency check to the user. Here, if
an error content correction button 802 is depressed, the
processing 610 is started again, and if an error content
disregard button 803 is depressed, the processing 600
is terminated, and the processing 900 is started.
[0093] Back to FIG 5, the processing 900 is processing
to decide a geometric pattern type according to the start
point and the end point of the signal and also the direction
for all arbitrary combinations of two routes among the
plurality of routes input by the processing 600, and it is
executed by the geometric pattern extracting portion 212.
At the time of performing this processing, the route setting
program generation device 100 shows, for example, the
screen shown in FIG 10 as a user interface.
[0094] A detail flow of the processing 900 is shown in
FIG 9. The processing 900 is started with the termination
of the processing 600 as a trigger, and processing 910,
920, 921, 922, 923, 924, 925, 930, and 931 are per-
formed. The processing 900 is performed by the geomet-
ric pattern extracting portion 212.
[0095] The processing 910 is processing to repeat the
processing 920, and the termination condition is comple-
tion of repetition on all routes registered in the route
shape information table 252. If there are unprocessed
routes, one of them is selected.
[0096] The processing 920 is processing to repeat the
processing 921, 922, 923, 924, and 925, and the termi-
nation condition is completion of repetition on all routes
excluding the routes already selected by the processing
910 of the route shape information table 252. If there are
unprocessed routes, one of them (but, routes other than
those selected by the processing 910) is selected.
[0097] The processing 921 is processing to check the
overlap of the start and end points of the route selected
by the processing 910 and of the route selected by the
processing 920. The overlap check of the start and end
points can be realized by comparing, for example, the
start point coordinates and the end point coordinates be-
tween the two routes in the route shape information table
252.

[0098] The processing 922 is processing to check the
inclusion of the start and end points of the route selected
by the processing 910 and the route selected by the
processing 920. The inclusion check of the start and end
points can be realized by, for example, judging the inter-
nal point of one route according to the corresponding
railway element ID in the route shape information table
252, and judging if the start point coordinates and the
end point coordinates of the other route are included in
the aforesaid internal point.
[0099] The processing 923 is processing to check the
directions of the route selected by the processing 910
and the route selected by the processing 920. The direc-
tion check can be realized by, for example, comparing
the direction in the route shape information table 252
between the two routes, and if they are same, it is deter-
mined as a forward direction, and if different, it is deter-
mined as a reverse direction.
[0100] The processing 924 is processing to decide the
geometric pattern type by checking the check results of
the processing 921, 922, and 923 with the geometric pat-
tern decision table 254. The check against the geometric
pattern decision table 254 can be realized by checking,
for example, the results of the processing 921 against
the number of overlap end points and the overlap end
point types in the geometric pattern decision table 254,
checking the results of the processing 922 against the
number of end points of the route 2 included in the route
1 in the geometric pattern decision table 254, the end
point type of the route 2 included in the route 1, the
number of end points of the route 1 included in the route
2, and the end point type of the route 1 included in the
route 2, and checking the results of the processing 923
against the directional relations of the route 1 and the
route 2 in the geometric pattern decision table 254 to
obtain the geometric pattern types of the lines with eve-
rything coincided.
[0101] The processing 925 is processing to store the
geometric pattern type decided by the processing 924 in
the geometric pattern storage table 253. For example,
when the results of the processing 924 is (16) Route se-
lection A for two routes having Block _#1 and Block-#2
as the route ID, 16 is stored in the geometric pattern type
in the geometric pattern storage table 253, Block_#1 is
stored in the route 1 ID, and Block_#2 is stored in the
route 2 ID.
[0102] The processing 930 is processing to show in-
formation stored in the route shape information table 252
and the geometric pattern storage table 523 in a track
shape graph display window 1020 shown in FIG 10. In
FIG 10, the route stored in the route shape information
table 252 is shown, for example, as route F 1021. And,
the geometric pattern type stored in the geometric pattern
storage table 523 is shown by a pattern of line or arrow
connecting between two routes. For example, the geo-
metric pattern type between route D and route F is shown
like a forward direction connection geometric pattern
1022. The geometric pattern type is shown so that the
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user can identify from a geometric pattern icon 1011 in,
for example, a geometric pattern list window 1010. Fur-
ther, the geometric pattern to which the track shape graph
display window 1020 applies may be highlighted with de-
pression of the geometric pattern icon 1011 by the user.
[0103] Processing 940 is processing to check the con-
sistency about the result of the processing 910. The con-
sistency check is, for example, a check whether the ge-
ometric pattern types for entry of the train to routes are
defined for all routes. It can be realized by searching all
routes registered in the route shape information table 252
to find that the route 1 ID or the route 2 ID of the geometric
pattern storage table ?523? is the relevant route and that
there is at least one of 12, 13, 14, and 15 stored as values
of the geometric pattern types. Adequacy of signal ar-
rangement can be verified by the processing 930.
[0104] Processing 941 is processing to judge the check
result of the processing 940. If the consistency check by
the processing 930 fails, for example, an error message
display window 1101 and an error range 1142 of FIG 11
are shown to notify the failure of the consistency check
to the user. Here, if an error content correction button
1103 is depressed, the processing 600 is started again,
and if an error content disregard button 1104 is de-
pressed, the processing 940 is performed.
[0105] Processing 950 is processing to wait that a but-
ton 1001 for forwarding to a route setting logic selection
step is depressed by the user, and the processing 900
is terminated with the depression of the button 1001 for
forwarding to the route setting logic selection step as a
trigger, and the processing 1200 is started.
[0106] Back to FIG 5, the processing 1200 is process-
ing to associate the route setting logic with the geometric
pattern between two routes which had the geometric pat-
tern type defined by the processing 900, and provides,
for example, the screen shown in FIG 13 as a user inter-
face. A detail flow of the processing 1200 is shown in FIG
12. The processing 1200 is started with the termination
of the processing 900 as a trigger, and processing 1210,
1211, 1212, 1213, 1214 and 1220 are performed. The
processing 1200 is processing performed by the route
setting logic selection portion 213.
[0107] The processing 1210 is processing to repeat
the processing 1211, 1212, 1213 and 1214, and a termi-
nation condition is reception of depression of a button
1301 for advancing to the program operation check step.
[0108] The processing 1211 is processing to obtain ge-
ometric patterns (namely, a combination of two routes)
which are subject to route setting logic selection from the
track shape graph display window 1020. The user can
designate geometric patterns which are subject to the
route setting logic selection by selecting arbitrary geo-
metric patterns from the track shape graph display win-
dow 1020 shown in FIG. 13. Now, in FIG 13, the geo-
metric patterns which are subject to the route setting logic
selection are a geometric pattern defined between route
J and route K. Here, the geometric pattern which is sub-
ject to the route setting logic selection may be highlighted

so that the user can easily identify the geometric pattern
which is subject to the route setting logic selection.
[0109] The processing 1212 is processing to show the
route setting logic input window 1310 an the screen.
Here, display items in the route setting logic input window
1310 are determined by comparing the geometric pattern
type of the geometric pattern which is subject to the route
setting logic selection with the geometric pattern-route
setting logic type correspondence table 300 (see FIG.
4A). In the example of FIG 13, the geometric pattern type
of the geometric pattern which is subject to the route set-
ting logic selection is (19) Both end point blockage A, and
a route setting logic type of a line where the geometric
pattern type of the geometric pattern-route setting logic
type correspondence table 300 corresponding to (19)
Both end point blockage A has mark 3 in the reservation
target reservation object route selection, mark s in the
train priority determination, and mark 3 in the route
check. Therefore, train priority determination and route
check are shown in the route setting logic input window
1310.
[0110] The processing 1213 is processing to obtain the
designation of a route setting logic from the route setting
logic input window 1310. The user can select and set the
route setting logic from a pull-down menu 1311 of the
route setting logic input window 1310. The processing
1213 obtains the designation of the route setting logic
which is set in the pull-down menu. Here, the route setting
logic shown in the pull-down menu 1311 is registered in
the route setting logic index table 400 (see FIG 4B). And,
to prevent the user from selecting an incorrect route set-
ting logic, the route setting logics, whose route setting
logic type is different from the route setting logic type
corresponding to the pull-down menu 1311, among the
route setting logics registered in the route setting logic
index table 400, may be hidden. And, if a route setting
logic which was already selected for another geometric
pattern has a possibility of performing an erroneous op-
eration by interfering with a route setting logic selected
for a geometric pattern which is subject to the route set-
ting logic selection, the relevant route setting logic in the
pull-down menu 1311 may be hidden. And, when detec-
tion of interference of the route setting logic is performed
by the processing 1220, and if the interference is detect-
ed, the error display window may be popped up on the
screen. Here, the case where the route setting logic al-
ready selected with another geometric pattern operates
erroneously by interfering with the route setting logic se-
lected with the geometric pattern which is subject to the
route setting logic selection is, for example, a case where
when a geometric pattern T1 between the route A and
the route B and a geometric pattern T2 between the route
A and the route C need train priority determination, T1,
has timetable time sequence of the route setting logic
index table 400 set as a route setting logic for train priority
determination, but T2 has train position sequence of the
route setting logic index table 400 set as a route setting
logic for train priority determination. Details of the time-
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table time sequence and the train time sequence in the
route setting logic index table 400 are described later.
And, the user can import a route setting logic not regis-
tered in the route setting logic index table 400 from an
external file by depressing an import button 1312. The
file to be imported is, for example, a source code file
describing the processing contents of a route setting logic
or an executable module file which has compiled the
source code file. And, a parameter of the route setting
logic selected by depressing an attribute setting button
1313 can be set. Further, the geometric pattern with se-
lection of the route setting logic completed may be made
to be identifiable easily by the user by giving, for example,
an icon. And, an enlarge/reduce button may be added to
the track shape graph display window 920, so that the
screen can be enlarged or reduced.
[0111] The processing 1214 is processing to store the
route setting logic information selected or imported by
1213 into the selected route setting logic storage table
255. The processing 1214 is started with reception of the
depression of an input decision button 1314 in the route
setting logic input window 1310 as a trigger, the route
setting logic input from the pull-down menu 1311 in the
route setting logic input window 1310 is obtained, and
the corresponding route setting logic ID is stored in the
selected route setting logic storage table 255. If a cancel
button 1315 is depressed after the processing 1213,
nothing is performed by the processing 1214, and the
procedure moves to the processing 1211.
[0112] The processing 1220 is processing to wait that
the button 1301 for advancing to the program operation
check step is depressed by the user, and the processing
1200 is terminated with reception of the depression of
the button 1301 for advancing to the program operation
check step as a trigger, and the processing 1490 is start-
ed.
[0113] Back to FIG. 5, the processing 1490 is process-
ing to generate the route setting program 1400, which is
a program for realizing the route setting device 9900,
from the route shape information table 252 generated by
the processing 600, the geometric pattern storage table
generated by the processing 900, the selected route set-
ting logic storage table 255 generated by the processing
1200, and the route setting logic library 256 and the rail-
way traffic management core module 257 previously held
within the route setting program generation device 100,
and shows an operation check screen.
[0114] A detail flow of the processing 1490 is shown
in FIG 14H. The processing 1490 is started with the ter-
mination of the processing 1200 as a trigger, and
processing 1491, 1492, 1493, 1494 and 1495 are per-
formed. The processing 1490 is processing performed
by a program module connection portion.
[0115] The processing 1491 is processing to generate
a geometric information table 1482 shown in FIG 14C
from the geometric pattern storage table 253 (see FIG
2C) and the selected route setting logic storage table 255
(see FIG 2D). Generation of the geometric information

table 1482 can be realized by retrieving and coupling
lines having the same geometric pattern ID by, for exam-
ple, both of the geometric pattern storage table 253 and
the selected route setting logic storage table 255.
[0116] The processing 1492 is processing to generate
a route information table 1483 shown in FIG 14D from
the geometric pattern storage table 253 (see FIG 2C)
and the route shape information table 252 (see FIG 2B).
As to the geometric pattern ID column in the route infor-
mation table 1483, each of the route ID in the route shape
information table 252 can be identified by retrieving a
matching one from the route 1 ID and the route 2 ID in
the geometric pattern storage table 253 and extracting a
corresponding geometric pattern ID. The station column
and the related facilities column in the route information
table 1483 are key information for associating the state
of the trackside facilities 9940, which is obtained from
the facility state 1487 of the trackside facilities information
management portion 1452, with the routes, and gener-
ated by reading, for example, a previously defined one
as a file. Otherwise, for example, when the user selects
the route F 1021 in the track shape graph display window
of FIG. 10, the designation of the trackside facilities to
be associated with the route may be accepted from the
user by a method of showing a facility input screen or the
like and determined as input of the station column and
the related facilities column.
[0117] The processing 1493 is processing to generate
a route setting logic module group 1486 by selecting a
route setting logic appearing in the selected route setting
logic storage table 255 (see FIG 2D) from the route set-
ting logic library 256. The generation of the route setting
logic module group 1486 is realized by, for example, man-
aging each route setting logic in the route setting logic
library 256 as an object file, extracting the object file cor-
responding to the route setting logic appearing in the se-
lected route setting logic storage table 255 and storing
in the route setting logic module group 1486.
[0118] The processing 1494 is processing to generate
the route setting program 1400 from the railway traffic
management core module library 257, the geometric in-
formation table 1482 (FIG. 14C), the route information
table 1483 (FIG 14D), and the route setting logic module
group 1486. That is, the processing 1494 generates the
route setting program 1400 by combining the geometric
information table 1482 generated by the processing
1491, the route information table 1483 generated by the
processing 1492 and the route setting logic module group
1486 generated by the processing 1493 with the route
reservation management portion 1410, a plan type sys-
tem information management portion 1451, the trackside
facilities information management portion 1452, the com-
munication management portion 1460, the input inter-
face 1471, the output interface 1472, the reservation
processing intermediate data storage table 1481, the
route state table 1484, the route entering train table 1485,
the timetable 1487, the facility state 1488 which is a mod-
ule previously stored within the railway traffic manage-
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ment core module library 256.
[0119] A software configuration example of the route
setting program 1400 generated by the processing 1494
is shown in FIG. 14A. The route setting program 1400 is
composed of the route reservation management portion
1410, the plan type system information management por-
tion 1451, the trackside facilities information manage-
ment portion 1452, the communication management por-
tion 1460, the input interface 1471, and the output inter-
face 1472.
[0120] The route reservation management portion
1410 is a portion which receives the timetable 1487 and
the facility state 1488 from the plan type system informa-
tion management portion 1451 and the trackside facilities
information management portion 1452 respectively,
computing a control state of a signal by the route reser-
vation processing, and outputs a signal control request
to the trackside facilities information management por-
tion 1452. When the rout e is reserved by the route res-
ervation management portion 1410, the route setting de-
vice 9900 makes a proceed indication control request of
a signal to the ground device 9920 with the relevant route
determined as a protection section based on the signal
control request output by the route reservation manage-
ment portion.
[0121] The plan type system information management
portion 1451 is a portion which receives, for example,
plan information such as a timetable from the plan type
system 9910 and provides information in response to the
request of the route reservation management portion
1410.
[0122] The trackside facilities information manage-
ment portion 1452 is a portion which receives, for exam-
ple, trackside facilities information such as facility state
from the ground device 9920, and provides information
in response to the request by the route reservation man-
agement portion 1410. And, it is a portion which receives
a signal control request from the route reservation man-
agement portion 1410, and outputs a signal control re-
quest to the ground device 9920.
[0123] The communication management portion 1460
is a portion for managing communications with, for ex-
ample, external devices such as the plan type system
9910, the ground device 9920, etc. The input interface
1471 and the output interface 1472 are portions for per-
forming communications with, for example, external de-
vices such as the plan type system 9910, the ground
device 9920, etc.
[0124] FIG 14B shows one example of the reservation
processing intermediate data storage table 1481 used
by the route setting program 1400. The reservation
processing intermediate data storage table 1481 has a
reservation request route, a reservation target route, and
a previous reservation target route as elements, and
stores the values (identification information) of the res-
ervation request route, the reservation target route, and
the previous reservation target route which are under
processing. The values stored in the reservation process-

ing intermediate data storage table 1481 are, when the
route setting program 1400 is executed, updated during
its processing. Details are described later.
[0125] FIG. 14C shows one example of the geometric
information table 1482 used by the route setting program
1400. The geometric information table 1482 has a geo-
metric pattern ID, a geometric pattern type, a route I ID,
a route 2 ID, a reservation target route selection logic, a
train priority determination logic, a route check logic
(route 1→route 2), and a route check logic (route
2→route 1) as elements. The geometric pattern ID, the
geometric pattern type, the route 1 ID, and the route 2
ID are identical to those of the geometric pattern storage
table 253, and the reservation target route selection logic,
the train priority determination logic, the route check logic
(route 1→route 2), and the route check logic (route
2→route 1) are identical to those of the selected route
setting logic storage table.
[0126] FIG 14D shows one example of a route infor-
mation table 1483 used by the route setting program
1400. The route information table 1483 has a route ID,
a geometric pattern, a station, and related facilities as
elements. The geometric pattern stores geometric pat-
tern IDs of all geometric patterns defined between the
routes identified by the route ID and other routes. The
station stores stations to which the routes identified by
the route IDs belong. The related facilities store all facil-
ities required for decision of the facility state in the route
of the route identified by the route ID. Here, all facilities
required for decision of a route-inside facility state of the
relevant route are, for example, a track circuit which is
within a railway area indicated by the relevant route, a
signal which determines the relevant route as a protec-
tion section, a point and a crossing which are within the
railway area indicated by the relevant route, and a railway
track closing lever which is a lever for performing a stop
indication instruction to a signal which determines the
relevant route as a protection section. When a certain
route is reserved (when a reservation state of the route
state table 1484 described later becomes "under reser-
vation"), the proceed indication control request is output
by the route setting program 1400 to the signal register
as related facilities corresponding to the relevant route
in the route information table 1483.
[0127] FIG 14E shows one example of the route state
table 1484 used by the route setting program 1400. The
route state table 1484 has a route ID, a reservation state,
a reserved train, an on-rail train, an on-rail train position,
and a route-inside facility state as elements. The reser-
vation state stores "under reservation" if the route des-
ignated by the route ID is reserved by the train and stores
non-reserved if not. The reserved train stores an identifier
of the train which has reserved the relevant route when
the relevant route is in a reserved state. The on-rail train
stores the identifier of the relevant train if the train exists
on the relevant route. If the train is on the relevant route,
the on-rail train position stores the position of the train
which is within the route. The on-rail train and the on-rail

35 36 



EP 2 738 061 A1

20

5

10

15

20

25

30

35

40

45

50

55

position are updated based on information collected as
needed from the trackside facilities 9940 by the trackside
facilities information management portion 1488. The
route-inside facility state stores whether all facilities re-
lated to the relevant route can be controlled and takes,
for example, two values of available and unavailable. De-
cision whether all facilities related to the relevant route
are available is performed by, for example, checking
whether all facilities meet the available condition with ref-
erence to the state of all facilities of related facilities col-
umn corresponding to the relevant route in the route in-
formation table 1483.
[0128] FIG 14F shows one example of the route enter-
ing train table 1485 used by the route setting program
1400. The route entering train table 1485 has a route ID,
an entry scheduled train, and non-entered/entered as el-
ements. The entry scheduled train stores the identifiers
of trains scheduled to enter the route designated by the
route ID and arranged in entering time sequence on the
train operation plan, which are created by retrieving the
route ID of the relevant route from the routes on the train
path of, for example, the timetable 1487 and arranging
corresponding train IDs in passing-entrance time se-
quence. The non-entered/entered stores whether the
aforesaid train has entered the route, and, for example,
if not entered, it stores non-entered, and if entered al-
ready, it stores entered. The non-entered/entered infor-
mation is also updated based on information collected
as needed from the trackside facilities 9940 by the track-
side facilities information management portion 1488.
[0129] FIG 14G shows one example of the timetable
1487 used by the route setting program 1400. The time-
table 1487 has a train ID, a routes on the train path, and
a entrance time as elements. The train ID is a key for
uniquely identifying a train, for example, a train number.
The routes on the train path stores all routes through
which the relevant train is scheduled to pass on the train
operation plan. The routes on the train path is obtained
from, for example, the plan type system 9910 by com-
municating through the input interface 1471 and the com-
munication management portion 1460. If the train oper-
ation plan obtained from the plan type system 9910 is
not created in the route unit, for example, a conversion
rule definition table is created in the plan type system
information management portion 1451, and the train op-
eration plan is converted to a plan of a route unit. The
case that the train operation plan is not created in a route
unit is, for example, a case that the start and end times
of the train are given to each track No. of the station. The
entrance time stores times when the relevant train pass-
es through the aforesaid route. The timetable 1487 is
obtained from the plan type system 9910 through the
input interface 1471 and the communication manage-
ment portion 1460.
[0130] Back to FIG 14H, the processing 1495 is
processing to execute the route setting program 1400
created by the processing 1494 and to provide the exe-
cuted result to the user and, for example, the screen

shown in FIG 19 is shown as a user interface.
[0131] The route setting program 1400 is initialized
when the depression of an initializing button 2102 is ac-
cepted. The time in the program is shown in a program
execution control window 2110, and the user can operate
a program-inside time 2111 through the input device such
as a keyboard to reproduce the state of the designated
program-inside time by the route setting program 1400.
And, the user can instruct fast-forward, rewinding, pause,
or pause cancellation of the route setting program 1400
through a time controller 2112.
[0132] The internal state of the route setting program
1400 is shown in a track shape graph display window
2130. What is shown in the track shape graph display
window 2130 is information that has the contents of the
route state table 1484 reflected in the track shape infor-
mation shown in the track shape graph window 1020.
The route under reservation can be identified by making
a double line display (may also be reverse displayed)
like, for example, a route B 2132. A non-reserved route
can be identified by a dotted line display like, for example,
a route L 2133. A route about which reservation attempt-
ed by a train fails may be identified by a solid line display
like, for example, a route D 2134. And, at this time, the
reservation attempted train may be identified by, for ex-
ample, a reservation attempted train icon 2135, and a
route setting logic causing a failure may be identified by
a reservation failure cause route setting logic icon 2136.
In FIG 19, the reservation attempted train icon 2135
shows that train T attempted to reserve the route D 2134
but failed. And, the reservation failure cause route setting
logic icon 2136 shows that the reservation was failed
because the route check logic execution result was a
failure.
[0133] The user can select, for example, a route or a
geometric pattern from the track shape graph display win-
dow 2130, and the route setting program 1400 accepting
the selection can show detailed information on the rele-
vant route or geometric pattern in an information display
window 2120. What is shown in the information display
window 2120 is information registered in the route state
table 1484, the route information table 1483, the route
entering train table 1485, and the geometric information
table 1482. For example, in FIG. 19, a route E 2137 is in
a selected state, and the information display window
2120 shows the name of the route E 2137, an on-rail
train, a train position, and owned facility information. The
user can know the internal state of the route setting pro-
gram 1400 by checking the track shape graph display
window 2130. And, by operating the program time
through the program execution control window 2110 at
the same time, it can be confirmed whether the program
is operating normally in respective time slots. If the pro-
gram does not operate to meet the intention of the user,
the cause can be investigated by checking the informa-
tion display window 2120. Further, the screen shown in
FIG 19 may be output by the route setting program 1400
not only when the route setting program 1400 is executed
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to check the generated program, but also when the route
setting program 1400 is executed by the route setting
device 9900 to perform route setting of the train.
[0134] A flow of processing of the route setting program
1400 generated by the processing 1494 is shown in FIG
15 with a focus on processing of the route reservation
management portion 1410. The processing flow shown
in FIG 15 is equivalent to the processing flow when the
route setting program 1400 is executed by the above
described processing 1495 or when the route setting pro-
gram 1400 generated by the processing 1494 is installed
in the route setting device 9900 and performed by the
route setting device.
[0135] As described above, the route setting program
1400 provides the screen shown in, for example, FIG 19
as a user interface. Processing 1500 is started upon re-
ceiving depression of the initializing button 2102 of FIG
19, and processing 1510, 1511, 1520, 1521, 1522, 1523,
1524, 1525, 1526, 1530, 1531, 1532 and 1533 are per-
formed. The processing 1500 may be repeated at each
designated cycle such as, for example, a two-second cy-
cle or may be executed with the reception of a state
change from the group of trackside facilities 9920 or the
plan type system 9910 as a trigger.
[0136] The processing 1510 is processing to clear the
previous processed results and to clear the reservation
state column and the reserved train column of the route
state table 1484 for all routes.
[0137] The processing 1511 is processing to retrieve
a route which becomes a starting point of the route res-
ervation processing, and to identify a route where the
train is stored in the on-rail train column of the route state
table 1484.
[0138] The processing 1520 is processing to execute
the reservation of the route and repeated for all routes
identified by the processing 1511. Here, for each of re-
peatedly performed processing 1521 and following, one
route selected from the plurality of routes identified as
targets to be processed by the processing 1511 is called
a reservation request route below.
[0139] The processing 1521 is processing to set
(record) the route ID of the reservation request route to
the reservation request route column and the previous
reservation target route column of the reservation
processing intermediate data storage table 1481.
[0140] The processing 1522 is processing to retrieve
the route ID registered as the previous reservation target
route in the reservation processing intermediate data
storage table 1481 from the route information table 1483
and to obtain all geometric patterns corresponding to the
route ID.
[0141] The processing 1523 is processing to deter-
mine and execute a corresponding reservation target
route selection logic from the geometric information table
1482 for the geometric patterns with s stored in the res-
ervation target route selection column of the geometric
pattern-route setting logic type correspondence table
300 among the geometric patterns obtained by the

processing 1522, and to set the results in the reservation
target route column of the reservation processing inter-
mediate data storage table 1481. Here, details of the res-
ervation target route selection logic are described later.
[0142] The processing 1524 is processing to retrieve
the route ID, which is registered as the reservation target
route in the reservation processing intermediate data
storage table 1481, from the route information table 1483
to obtain all geometric patterns corresponding to the
route ID.
[0143] The processing 1525 is processing to decide
and execute the corresponding train priority determina-
tion logic from the geometric information table 1482 for
geometric patterns with s stored in the train priority de-
termination column of the geometric pattern-route setting
logic type correspondence table 300 among the geomet-
ric patterns obtained by the processing 1524. Here, de-
tails of the train priority determination logic are described
later.
[0144] The processing 1526 is processing to decide
and execute the corresponding route check logic from
the geometric information table 1482 for the geometric
patterns with s stored in the route check column of the
geometric pattern-route setting logic type correspond-
ence table 300 among the geometric patterns obtained
by the processing 1524. Here, details of the route check
logic are described later.
[0145] The processing 1530 is processing to judge
whether all execution results of the processing 1525 and
1526 are success. When all are success, the procedure
moves to processing 1531, but if any one of them is a
failure, the procedure returns to the repeated processing
of the processing 1520 to select another route from a
plurality of routes identified by the processing 1511, and
it is determined as a reservation request route to continue
processing.
[0146] The processing 1531 is processing to retrieve
a route ID which is registered as a reservation target route
in the reservation processing intermediate data storage
table 1481 from the route state table 1484 and to set as
reserved in the reservation state column corresponding
to the relevant route ID.
[0147] The processing 1532 retrieves from the route
state table 1484 an route ID registered as a reservation
target route in the reservation processing intermediate
data storage table 1481 and a route ID registered as a
reservation request route in the reservation processing
intermediate data storage table 1481. And, it is process-
ing to set identification information of an on-rail train cor-
responding to the route ID registered as the reservation
request route into the reserved train column correspond-
ing to the route ID registered as the reservation target
route.
[0148] The processing 1533 is processing to set the
route ID, which is registered as a reservation target route
in the reservation processing intermediate data storage
table 1481, as a previous reservation target route in the
reservation processing intermediate data storage table
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1481.
[0149] The reservation target route selection logic per-
formed by the processing 1523 of FIG 15 is a logic for
deciding a route which is subject to the reservation
processing and includes, for example, a priority route se-
lection logic and a timetable route selection logic. By the
priority route selection logic, priority is previously given
to two routes related to the geometric pattern types of
(16) Route selection A, (17) Route selection B, and (18)
Route selection C, and when the train selects one of the
relevant two routes as a reservation target route, the
route with higher priority is selected. At this time, if the
route with higher priority cannot be reserved because of
reasons such as the presence of another train already
on the route, the route with lower priority is selected as
the reservation target route. According to the timetable
route selection logic, the train route is previously defined
according to, for example, a timetable, and when the train
is to select one of the relevant two routes as a reservation
target route, it selects a route, which is defined as a route
on, for example, the timetable, as the train route. A flow
of processing of one example of the timetable route se-
lection logic is shown in FIG 16.
[0150] Processing 1600 is an example of the timetable
route selection logic which is one example of the reser-
vation target route selection logic, and the route setting
program 1400 executes processing 1610, 1620, 1630,
1631, 1632, 1640, 1641, and 1650.
[0151] The processing 1610 is processing to count,
among the geometric patterns obtained by the process-
ing 1522 referring to the geometric information table
1482, the number of those which belong to the geometric
pattern type of any of (12) Forward direction connection,
(13) Reverse direction connection A, (14) Reverse direc-
tion connection B and (15) Reverse direction connection
C and have the route 1 coinciding with the previous res-
ervation target route of the reservation processing inter-
mediate data storage table 1481.
[0152] The processing 1620 is processing to judge
whether or not the number of geometric patterns counted
by the processing 1610 is equal to 1. When the number
of geometric patterns counted by the processing 1610 is
1, the processing 1650 is performed, and when it is 2 or
more, the processing 1630 is performed. And, when it is
0, there is no route where the train can proceed, and the
processing 1600 is terminated.
[0153] The processing 1650 is processing performed
when the number of geometric patterns counted by the
processing 1610 is equal to 1. Here, the fact that the
number of geometric patterns counted by the processing
1610 is equal to 1 means that there is only one route to
which the train existing on the previous reservation target
route can enter next. For the geometric patterns counted
by the processing 1610, the processing 1650 sets, as
the reservation target route in the reservation processing
intermediate data storage table 1481, one which does
not coincide with the reservation target route in the res-
ervation processing intermediate data storage table 1481

between the route 1 column and the route 2 column reg-
istered in the geometric information table 1482. When
the processing 1650 is completed, the processing 1600
is terminated.
[0154] The processing 1630 is processing performed
when the number of geometric patterns counted by the
processing 1610 is 2 or more. Here, the fact that the
number of geometric patterns counted by the processing
1610 is 2 or more means that there are a plurality of
routes where the train existing on the previous reserva-
tion target route can enter next, and the train must select
one from them to enter. The processing 1630 repeats
the processing 1631, 1632, and 1640 for all geometric
patterns which are subject to counting by the processing
1610.
[0155] The processing 1631 is processing to extract a
route into which the train which is on the previous reser-
vation target route can enter next. For the geometric pat-
terns which are subject to this processing, the processing
1631 selects, among them, one which does not coincide
with the reservation target route in the reservation
processing intermediate data storage table 1481 refer-
ring to corresponding route 1 and route 2 columns in the
geometric information table 1482.
[0156] The processing 1632 is processing to judge
whether the route extracted by the processing 1631 co-
incides with the route of the train on the timetable. The
processing 1632 judges the train, which is stored in the
on-rail train column of the reservation request route in
the route state table 1484, whether the route selected by
1631 is included in the routes on the train path column
of the relevant train in the timetable 1486.
[0157] The processing 1640 is processing to perform
branching according to the determination result of the
processing 1632. When the determination result of the
processing 1632 is "included", the processing 1641 is
performed. If "not included", the procedure returns to the
processing 1630.
[0158] The processing 1641 is processing to set the
route selected by 1632 as a reservation target route in
the reservation processing intermediate data storage ta-
ble 1481. When the processing 1641 is completed, the
processing 1600 is terminated.
[0159] The train priority determination logic which is
performed by the processing 1525 of FIG. 15 is process-
ing to judge whether a train operation sequence is satis-
fied when the route is reserved, and there are, for exam-
ple, a timetable time sequence logic and a train position
sequence logic. Here, the train operation sequence is
not necessarily required to be given as a train operation
plan by the plan type system 9910, but it must be at least
assured that a deadlock does not occur by the reservation
of the route. For example, the deadlock occurs when the
up train and the down train enter a single-track section
at the same time. The train priority determination logic is
performed when geometric patterns corresponding to the
reservation target route are classified to any of (1) Cross-
ing A, (2) Crossing B, (5) End point blockade A, (6) End
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point blockade B, (9) Both end point blockage C, (19)
Both end point blockage A, and (20) Both end point block-
age B which are geometric pattern types with s marked
in the train priority determination row in the geometric
pattern-route setting logic type correspondence table
300 (FIG 4A), and when there are a plurality of geometric
patterns belonging to the above geometric pattern types,
it is performed on all of them.
[0160] In a case where the timetable time sequence
logic is used as the train priority determination logic for
the two routes, the route 1 and the route 2, which have
any of the relations of the above-described geometric
pattern types (1) Crossing A, (2) Crossing B, (5) End
point blockade A, (6) End point blockade B, (9) Both end
point blockage C, (19) Both end point blockage A and
(20) Both end point blockage B, for example, the order
of the trains entering the above two routes is defined
according to the timetable, and the train T is not allowed
to reserve the route 1 or the route 2 if the train T is not
first in order of its entry to the route 1 or the route 2.
[0161] A flow of processing of one example of the time-
table time sequence logic is shown in FIG 17.
[0162] Processing 1700 is an example of a timetable
time sequence logic which is one example of the train
priority determination logic, and the route setting program
1400 executes processing 1710, 1720, 1721, 1722,
1723, 1724, 1730, 1731 and 1732.
[0163] The processing 1710 is processing to extract
from the geometric patterns obtained by the processing
1524 all belonging to any of (1) Crossing A, (2) Crossing
B, (5) End point blockade A, (6) End point blockade B,
(9) Both end point blockage C, (19) Both end point block-
age A and (20) Both end point blockage B, which are
geometric pattern types with s marked in the train priority
determination row in the geometric pattern-route setting
logic type correspondence table 300 (FIG 4A).
[0164] The processing 1720 is processing to repeat
the processing 1721, 1722, 1723 and 1724 on all geo-
metric patterns extracted by the processing 1710. Here,
the processing 1721 to the processing 1724 judge two
routes corresponding to the geometric patterns which are
subject to the processing whether the train existing on
the reservation request route is first in the entry sequence
into the relevant route with reference to the entry se-
quence of the entry scheduled train defined on the time-
table. To perform the judgement, the following two equiv-
alently decomposed conditions are considered. Condi-
tion 1 is that the train existing on the reservation request
route is a train next entering the route, based on a time-
table, which matches with the reservation target route
between the two routes corresponding to the geometric
patterns which are subject to the processing. Condition
2 is that the entered time to the relevant route of the train
entering next to the route which is not a reservation target
route between the two routes corresponding to the geo-
metric pattern which is subject to the processing is earlier
than the entered time to the reservation target route of
the train which exists on the reservation request route.

Between them, the condition 1 is a condition which is
certainly fulfilled if there is no mismatching of the timeta-
ble, so that the condition is not checked explicitly by the
processing shown in FIG 17, but the condition check may
be performed explicitly aiming at the verification of validity
of the timetable.
[0165] The processing 1721 is processing to refer to
corresponding route 1 and route 2 columns in the geo-
metric information table 1482 for the geometric patterns
which are subject to the processing 1720 and to select
one from them, which is inconsistent with the reservation
target route in the reservation processing intermediate
data storage table 1481.
[0166] The processing 1722 is processing to deter-
mine the train, which is earliest in the entry sequence to
the route selected by the processing 1721, among those
which are non-entry in the non-entry/entered column in
the route entering train table 1484.
[0167] The processing 1723 is processing to refer to
the timetable 1487 and to obtain the entrance time col-
umn of the line in which the train ID column coincides
with the train selected by the processing 1722 and the
routes on the train path column coincides with the route
selected by the processing 1721.
[0168] The processing 1724 is processing to identify a
train existing on a reservation request route from the
route state table 1484 and to obtain a entrance time cor-
responding to the reservation target route from the time-
table 1486 for the identified train.
[0169] The processing 1730 is processing to judge
whether the time obtained by the processing 1724 is ear-
lier than the time obtained by the processing 1723.
[0170] If the time obtained by the processing 1724 is
earlier than the time obtained by 1723, the processing
1721 to the processing 1724 are performed for other ge-
ometric patterns. If it is determined by the processing
1730 for all geometric patterns identified by the process-
ing 1710 that the time obtained by the processing 1724
is earlier than the time obtained by the processing 1723,
the processing 1731 is performed to return a success as
an execution result.
[0171] Meanwhile, if it is determined by the processing
1730 that the time obtained by the processing 1724 is
earlier than the time obtained by the processing 1723,
the processing 1732 is performed, and a failure is re-
turned as a performed result.
[0172] Here, if the time obtained by the processing
1724 is the same as the time obtained by the processing
1723, for example, an error message is output on the
display, and the result is determined by a method that
the user instructs manually a success or a failure, or the
like. Otherwise, priority of two routes is defined in ad-
vance, and if the reservation target route has priority high-
er than that of another route, a success is returned, but
if not, a failure may be returned. The route check logic
performed by the processing 1526 in FIG 15 is processing
to secure that collision or derailment of the train does not
occur when the route is reserved, and there are, for ex-
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ample, an on-rail train check logic and a train position
check logic. The route check logic is performed when the
geometric pattern corresponding to the reservation target
route is classified to any of (1) Crossing A, (2) Crossing
B, (3) Start point blockade A, (4) Start point blockade B,
(5) End point blockade A, (6) End point blockade B, (9)
Both end point blockage C, (13) Reverse direction con-
nection A, (16) Route selection A, (19) Both end point
blockage A, and (20) Both end point blockage B which
are geometric pattern types with 0 marked in the route
check row in the geometric pattern-route setting logic
type correspondence table 300, and if it is classified to a
plurality of geometric pattern types, it is performed on all
of them.
[0173] According to the on-rail train check logic, when
the train T is to reserve either of the route 1 and the route
2 which are two routes having a relation of geometric
pattern type of any of (1) Crossing A, (2) Crossing B, (3)
Start point blockade A, (4) Start point blockade B, (5) End
point blockade A, (6) End point blockade B, (9) Both end
point blockage C, (13) Reverse direction connection A,
(16) Route selection A, (19) Both end point blockage A,
and (20) Both end point blockage B, reservation of the
route 1 or the route 2 by the train T is not permitted if
another train already exists on the other route.
[0174] The train position check logic defines previously
a standard position P within the route for the route 1 and
the route 2 which are two routes having a relation of the
geometric pattern type of any of (1) Crossing A, (2) Cross-
ing B, (3) Start point blockade A, (4) Start point blockade
B, (5) End point blockade A, (6) End point blockade B,
(9) Both end point blockage C, (13) Reverse direction
connection A, (16) Route selection A, (19) Both end point
blockage A, and (20) Both end point blockage B. In a
case where the train T is to reserve the route 1 or the
route 2, if another train U already exists on the other route
and the on-rail position of the train U is positioned in front
of the standard position P, reservation of the route 1 or
the route 2 by the train T is not permitted.
[0175] A flow of processing of one example of the on-
rail train check logic is shown in FIG 18.
[0176] Processing 1800 is an example of a train posi-
tion check logic which is one example of the route check
logic, and the route setting program 1400 executes
processing 1810, 1820, 1821, 1822, 1830, 1831 and
1832.
[0177] The processing 1810 is processing to extract,
from the geometric patterns obtained by the processing
1524, all which are classified to any of (1) Crossing A,
(2) Crossing B, (3) Start point blockade A, (4) Start point
blockade B, (5) End point blockade A, (6) End point block-
ade B, (9) Both end point blockage C, (13) Reverse di-
rection connection A, (16) Route selection A, (19) Both
end point blockage A, and (20) Both end point blockage
B which are geometric pattern types with s marked in
the route check row in the geometric pattern-route setting
logic type correspondence table 300.
[0178] The processing 1820 is processing to repeat

the processing 1821, 1822, and 1830 on all geometric
patterns extracted by the processing 1810.
[0179] The processing 1821 is processing to refer to
the corresponding route 1 and route 2 columns in the
geometric information table 1482 for the geometric pat-
terns which are subject to the processing, and to select
one of them, which is inconsistent with the reservation
target route in the reservation processing intermediate
data storage table 1481.
[0180] The processing 1822 is processing to judge
whether a train already exists on the route selected by
the processing 1821. The processing 1822 judges for the
route selected by the processing 1821 whether a train is
set to the corresponding on-rail train column of the route
state table 1484.
[0181] The processing 1830 is processing to judge the
result of the processing 1822.
[0182] If the train did not exist on the route selected by
the processing 1821, the processing 1830 is performed
on another geometric pattern extracted by the processing
1810 from the processing 1821. For all geometric pat-
terns extracted by the processing 1810, if a train did not
exist on the route selected by the processing 1821, the
processing 1831 is performed, and a success is returned
as an execution result.
[0183] Meanwhile, if a train exists on the route which
was selected by the processing 1821, the processing
1832 is performed, and a failure is returned as a per-
formed result.
[0184] The embodiments of the invention were de-
scribed above but it is merely examples. And, the gen-
eration of the program for realizing the route setting de-
vice of the railway traffic management system is merely
one embodiment of the invention. In addition, the present
invention can be used extensively for generation of a
program for realizing a device that controls an object
moving on a track, which is divided into prescribed sec-
tions, limits objects simultaneously existing on the rele-
vant section to one at most, and enables to know in which
sections the objects exist. In this case, the generation of
the program can be realized by the same procedure as
the above-described embodiment by replacing the sec-
tion with a route and the object with a train.
[0185] The above description was made on the em-
bodiment, but the present invention is not limited to it and
it is evident to a person skilled in the art that various
modifications and variations can be made within the spirit
and the scope of the present invention.

REFERENCE SIGNS LIST

[0186]

100 Route setting program generation device
211 Track layout input portion
212 Geometric pattern extracting portion
213 Route setting logic selection portion
214 Program module connection portion
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220 Controller portion
230 Screen management portion
241 Input interface
242 Output interface
251 Track shape information table
252 Route shape information table
253 Geometric pattern storage table
254 Geometric pattern decision table
255 Selected route setting logic storage table
256 Route setting logic library
257 Railway traffic management core module library
300 Geometric pattern-route setting logic type cor-

respondence table
400 Route setting logic index table
1400 Route setting program
1410 Route summary management portion
1451 Plan type system information management por-

tion
1452 Trackside facilities information management

portion
1460 Communication management portion
1471 Input interface
1472 Output interface
9900 Route setting device
9910 Plan type system
9920 Ground device
9930 Train
9940 Trackside facilities

Claims

1. A route setting program generation method for gen-
eration of a route setting program which issues a
control command to trackside facilities to perform
the route setting of trains by a route setting program
generation device, comprising:

a step in which a track layout input portion of the
route setting program generation device ac-
cepts track layout information on a railway that
is comprised of a plurality of routes,
a step in which one of a predetermined plurality
of geometric pattern types is used by a geomet-
ric pattern extracting portion of the route setting
program generation device to define a geomet-
rical relation between the two routes of each of
the plurality of routes for each of combinations
of two routes comprising the other one route
configuring the track layout,
a step in which a route setting logic selection
portion of the route setting program generation
device selects a logic, which is used for judg-
ment of enterable or not of a train into one of the
two routes for each of the combinations of the
two routes, based on a geometric pattern type
defined for the combinations of the two routes,
and

a step in which a program module connection
portion of the route setting program generation
device generates the route setting program by
connecting a plurality of program modules iden-
tified by a plurality of logics selected by the route
setting logic selection portion.

2. The route setting program generation method ac-
cording to claim 1, wherein:

a geometrical relation between two routes is
classified for the two routes on the basis of a
standard for overlap of an end point of one route
and an end point of the other route, a standard
for an end point of the other route included in
the one route, and a standard for an entering
direction of the train into each route, and
the geometric pattern extracting portion selects
a geometric pattern type indicating a geometri-
cal relation between the two routes for each of
the combinations of the two routes according to
the plurality of standards.

3. The route setting program generation method ac-
cording to claim 2, wherein:

the route setting program generation device is
provided with a plurality of route setting logics,
the plurality of route setting logics each are clas-
sified to any of three types, a route determination
logic type, a train priority determination logic
type, and a collision/derailment prevention logic
type, and necessary route setting logic types are
defined for the plurality of geometric pattern
types each according to the standard fulfilled by
the geometric pattern types, and
the route setting logic selection portion selects,
from the plurality of route setting logics, a route
setting logic belonging to a route setting logic
type which is defined to be necessary for a ge-
ometric pattern type selected for the combina-
tion of the two routes for each of the combina-
tions of the two routes.

4. The route setting program generation method ac-
cording to claim 3, further comprising:

a step in which for each of the combinations of
the two routes, a geometric pattern type selected
for the combinations of the two routes is shown.

5. The route setting program generation method ac-
cording to claim 1, wherein:

the track layout input portion:

accepts, as track layout information, track
shape information which shows component
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elements of the railway as one or more line
segments, and route shape information
which shows component elements of the
route for each of the plurality of routes as a
gathering of line segments included in the
track shape information, and
outputs an error message if there is a line
segment, which is not included in the route
shape information on any route, among the
line segments contained in the track shape
information.

6. A train route setting device for performing train route
setting by issuing a control command to trackside
facilities, comprising:

a memory which stores route information which
registers, for each of a plurality of routes config-
uring a railway, a geometrical relation between
the route and each of one or more other routes
configuring the railway, identification informa-
tion of two routes configuring the geometrical
relation for each geometrical relation, and geo-
metric information which has registered a geo-
metric pattern type showing to which of a pre-
determined plurality of geometric pattern types
the geometrical relation is classified, and a route
setting logic selected for the geometrical relation
based on the geometric pattern type, and
a route reservation management portion which
judges enterable or not of the train into a route
to be processed, wherein:

the route reservation management portion:
specifies one or more geometrical relations
between the route to be processed and an-
other route for the route to be processed
according to the route information, and
judges enterable or not of a train into the
route to be processed for each specified ge-
ometrical relation on the basis of an on-rail
state or an entry schedule of a train into an-
other route configuring the geometrical re-
lation by using the route setting logic regis-
tered for the geometrical relation.

7. The train route setting device according to claim 6,
wherein:

the geometrical relation is classified, for two
routes configuring the geometrical relation, on
the basis of a standard for overlap of an end
point of one route and an end point of the other
route, a standard for an end point of the other
route included in one route, and a standard for
an entry direction of a train into each route, and
the geometric information registers the route
setting logic selected on the basis of the geo-

metric pattern type of each geometrical relation
determined according to the classification.

8. The train route setting device according to claim 7,
wherein:

the route setting logic is classified to any of three
types of a route determination logic type, a train
priority determination logic type, and a colli-
sion/derailment prevention logic type,
a type of the necessary route setting logic is de-
fined for each of the geometric pattern type ac-
cording to the standard fulfilled by the geometric
pattern type, and
the geometric information registers for each ge-
ometrical relation a route setting logic belonging
to the route setting logic type, which is defined
to be necessary for the geometric pattern type
of the geometrical relation.
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