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VEHICLE CONTROL SYSTEM, TRAVEL MANAGEMENT DEVICE, ESOURCE

MANAGEMENT DEVICE, VEHICLE CONTROL METHOD, AND PROBAM

Technical Field
[0001]
The present disclosure relates to a vehicle cbsysiem, a travel management
device, a resource management device, a vehicteotomethod, and a program.
Priority is claimed on Japanese Patent Applicaon2015-230113, filed

November 25, 2015, the content of which is incosped herein by reference.

Background Art
[0002]

In a railway system that performs high-densityrafiens, an automatic train
protection (ATP) device for maintaining a safe speetrains may be adopted. Ina
railway system adopting ATP, an interlocking deyite same as in the conventional art,
is responsible for control of switching of pointegent at a track branch. The
interlocking device performs exclusive control amaehicles in units on a course
(block sections). The interlocking device contribls conversion of points while
ensuring safety. An interlocking device and an AlERice are installed on a ground
side in the railway system, but these devices goergsive and require provision of a
large equipment room. The maintenance managerantiaterlocking device incurs
costs because a signal engineer with special siditsls to create designed materials
called an “interlocking chart.”

[0003]

A technology for simplifying ground facilities tan on-board device performing
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branch control mainly wirelessly as a unit for sofysuch problems is disclosed in

Patent Literature 1.

Citation List

Patent Literature
[0004]

[Patent Literature 1]

Japanese Patent No. 5049992

SUMMARY
[0005]

However, a technology of Patent Literature 1 dbedrabove is a technology
which can be used only in “a linear (track) coms#it! by repetition of an identical linear
pattern”, and cannot be applied to a general uriimway having complicated linear
alignments.

[0006]

An object of the present invention herein is toyie a vehicle control system,
a travel management device, a resource manageméneda vehicle control method,
and a program which can solve the above problems.

[0007]

According to a first aspect of the present inv@mtia vehicle control system
includes: a travel management device which incladesservation request unit, the
reservation request unit being configured to trahameservation request for a block
section to be reserved based on track informatiditating a plurality of block sections

constituting a track on which a vehicle travels ammbnnection relationship between the
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block sections, the block section to be reservaagb@mong the block sections included
in the track on which the vehicle travels; andsouece management device which
includes a reservation management unit, the resemnvaanagement unit being
configured to record the block section to be resgindicated by the reservation request
as a reserved block section of the vehicle whichtf@nsmitted the reservation request in
case where the block section to be reserved iretiday the reservation request is not
reserved by a vehicle other than the vehicle whachtransmitted the reservation request
at a time at which the reservation request is vecki

[0008]

In addition, in the vehicle control system desedabove, the reservation
management unit of the resource management dedagebmconfigured to transmit
reservation completion information indicating tleserved block section of the vehicle
which has transmitted the reservation requestdawéhicle which is a transmission
source of the reservation request, and the trageligement device may include a speed
calculation unit configured to calculate a spesdtlpattern in each block section up to
the block section indicated by the reservation detign information.

[0009]

Moreover, in the vehicle control system descriabdve, the vehicle may be
mounted with the travel management device, theureeamanagement device may be
installed in each predetermined range in the tracll,a reservation request unit of the
travel management device may be configured to mné&no the resource management
device corresponding to a range including the bkexdtion to be reserved, the
reservation request for the block section to beresl.

[0010]

Moreover, in the vehicle control system descriabdve, the travel management
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device may include a passage information notiftgatinit configured to transmit a
passaged block section of the vehicle to the regomanagement device, and the
reservation management unit of the resource maragetevice may be configured to
update information of the passed block section feoraserved block section to an
unreserved block section in response to receiviagpaissed block section.

[0011]

Moreover, in the vehicle control system descriabdve, the travel management
device may include a reservation abandonment onfigured to perform stop control of
the vehicle in a case of acquiring a cancellatequest for the reserved block section
from a host device, the reservation abandonmenbeing configured to transmit a
reservation abandonment of an advance block seictiartravel direction in the reserved
block section to the resource management deviee thi¢ vehicle stops.

[0012]

Moreover, in the vehicle control system descriabdve, the travel management
device may be mounted on a vehicle.
[0013]

Moreover, in the vehicle control system describbdve, the resource
management device may be configured to store dack bection included in a
non-branch consecutive section in which a pluraftplock sections without branches
are continued, may be configured not to store médron on whether each block section
included in the non-branch consecutive sectiorsgnved or unreserved, and may be
configured to store a travel order of a vehicledtang along the non-branch consecutive
section, and the travel management device may ihiggooed to acquire, after the vehicle
mounted with the travel management device entersdm-branch consecutive section,

identification information of an immediately preaegl vehicle traveling immediately
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ahead of the vehicle from the resource managenesite may be configured to detect a
position of the immediately preceding vehicle byntounicating with the immediately
preceding vehicle, and may be configured to reguesting control based on the

position of the immediately preceding vehicle argbaition of the vehicle mounted with
the travel management device.

[0014]

Moreover, in the vehicle control system descriabdve, the travel management
device may be configured to acquire reservatiotustaformation from the resource
management device in advance in order to deterenlsleck section to be reserved.
[0015]

Moreover, in the vehicle control system, the reseumanagement device may
include a branch control unit configured to perfpima case where a block section
having a branch exists in the reserved block seaidhe vehicle, switching control for
the branch based on a travel direction on the \ehic
[0016]

Moreover, in the vehicle control system descriabdve, the travel management
device may include a branch control unit configu@g@erform, in a case where a block
section having a branch exists in the reservedkidection of the vehicle, switching
control for the branch based on a travel directiorihe vehicle.

[0017]

Moreover, in the vehicle control system descriabdve, the travel management
device may be configured to determine a travet sitaing of a vehicle mounted with the
travel management device based on a reservati@endira block section reserved by a
vehicle other than the vehicle mounted with thedlananagement device.

[0018]
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In addition, according to a second aspect of thegnmt invention, a travel
control method is a travel control method for aigkehcontrol system including a travel
management device and a resource management diéndeavel management device
transmits a reservation request for a block sedtdre reserved based on track
information indicating a plurality of block sect®onstituting a track on which a
vehicle travels and a connection relationship betwe block sections, the block
section to be reserved being among the block sectiwluded in the track on which the
vehicle travels, and the resource management destoeds the block section to be
reserved indicated by the reservation requestraseaved block section of the vehicle
which has transmitted the reservation requestse geere the block section to be
reserved indicated by the reservation requesttisaserved by a vehicle other than the
vehicle which has transmitted the reservation refjaea time at which the reservation
request is received.

[0019]

In addition, according to a third aspect of thesent invention, a travel
management device includes: a reservation requéstanfigured to transmit a
reservation request for a block section to be veskbased on track information
indicating a plurality of block sections constihgia track on which a vehicle travels and
a connection relationship between the block sestitre block section to be reserved
being among the block sections included in thektatwhich the vehicle travels.
[0020]

Moreover, according to a fourth aspect of the gmesvention, a resource
management device is communicatively connectedraval management device which
includes a reservation request unit, the resenvaiquest unit being configured to

transmit a reservation request for a block sedtdre reserved based on track
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information indicating a plurality of block sect®onstituting a track on which a
vehicle travels and a connection relationship betwie block sections, the block
section to be reserved being among the block sectiwluded in the track on which the
vehicle travels, and includes: a reservation mamage unit configured to record the
block section to be reserved indicated by the was®n request as a reserved block
section of the vehicle which has transmitted tlsemeation request in case where the
block section to be reserved indicated by the wed®n request is not reserved by a
vehicle other than the vehicle which has transhittes reservation request at a time at
which the reservation request is received.

[0021]

Moreover, according to a fifth aspect of the pnesevention, in a travel control
method for a vehicle control system including aetananagement device and a resource
management device, the travel management devicgnits a reservation request for a
block section to be reserved based on track infoomandicating a plurality of block
sections constituting a track on which a vehicwets and a connection relationship
between the block sections, the block section teeberved being among the block
sections included in the track on which the vehideels, and the resource management
device records the block section to be reserveidated by the reservation request as a
reserved block section of the vehicle which hassinatted the reservation request in
case where the block section to be reserved iretiday the reservation request is not
reserved by a vehicle other than the vehicle whachtransmitted the reservation request
at a time at which the reservation request is vecki
[0022]

Moreover, according to a sixth aspect of the preswention, a program is for a

computer of a travel management device in a velsmhgrol system including the travel
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management device and a resource management d@viteauses the computer to
execute: a reservation request procedure of daterga block section to be reserved
based on track information indicating a pluralifybtock sections constituting a track on
which a vehicle travels and a connection relatignbletween the block sections, the
block section to be reserved being among the Ideckions included in the track on
which the vehicle travels, and transmitting a reaton request for the block section to
be reserved.

[0023]

Furthermore, according to a seventh aspect gbragent invention, a program
is for a computer of a resource management dewnieevehicle control system that
includes a travel management device and the resonanagement device, the travel
management device including a reservation requesttbe reservation request unit
transmitting a reservation request for a blockisadb be reserved based on track
information indicating a plurality of block sect®gonstituting a track on which a
vehicle travels and a connection relationship betwte block sections, the block
section to be reserved being among the block sectiwluded in the track on which the
vehicle travels, and causes the computer to exeautsource management procedure of
recording the block section to be reserved inditatethe reservation request as a
reserved block section of the vehicle which hassinatted the reservation request in
case where the block section to be reserved iretiday the reservation request is not
reserved by a vehicle other than the vehicle whachtransmitted the reservation request
at a time at which the reservation request is vecki
[0024]

According to the present disclosure, it is pogstblcontrol travel of a vehicle

traveling on a track without using an interlockihgvice or an ATP device.
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[0025]

Fig. 1 is a diagram which shows a configuratioa @thicle control system
according to a first embodiment of the present ities.

Fig. 2 is a functional block diagram of a travelmagement device and a
resource management device according to the filsbeiment of the present invention.

Fig. 3 shows respective block sections constigusinrack on which a vehicle 1
travels.

Fig. 4 is a diagram which shows a connectioniglahip between respective
block sections constituting a track on which a gkl travels.

Fig. 5 is a diagram which shows track informastored by the travel
management device.

Fig. 6 is a diagram which shows a travel routa @éhicle.

Fig. 7 is a diagram which shows a reservation mpament table stored by the
resource management device.

Fig. 8 is a diagram which shows a processing thbwhe vehicle control system.

Fig. 9 is a diagram which shows a speed limitguatand a reservation status.

Fig. 10 is a diagram which shows an installatitaiesof a resource management
device according to a second embodiment.

Fig. 11 is a diagram which shows resource managedsvice information
stored by a travel management device accordinigeteeécond embodiment.

Fig. 12 is a diagram which shows a processingreutccording to a third
embodiment.

Fig. 13 is a diagram which shows a vehicle corgystem according to a
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seventh embodiment.
Fig. 14 is a diagram which shows a vehicle corgystem according to an

eighth embodiment.

EMBODIMENTS FOR CARRYING OUT THE INVENTION
[0026]

<First embodiment>

Hereinafter, a vehicle control system according fost embodiment of the
present invention will be described with referetaéhe drawings.

Fig. 1 is a diagram which shows a configuratiothef vehicle control system
according to the first embodiment of the presewngirtion.

Fig. 1 shows a vehicle control system 10. Theclkeltontrol system 10
includes an operation management device 2, an ardlsgnaling device 3 mounted on
a vehicle 1, and a resource management devicesHdoam in Fig. 1. The operation
management device 2 and the on-board signalinge&vare connected by radio signals.
The operation management device 2 outputs infoondtir operation to the on-board
signaling device 3. The on-board signaling de@decludes a travel management
device 30. The on-board signaling device 3 andeleurce management device 4 are
connected by radio signals. A vehicle travels &raek L. The track is constituted by
a plurality of block sections. The travel managetdevice 30 of the on-board
signaling device 3 transmits or receives informatio or from the resource management
device 4 to perform reservation management for etk section which is a resource.
[0027]

Describing in more detail, the travel managemewiae 30 specifies a plurality

of block sections included in a track on which tiegicle 1 travels on the basis of track
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information indicating a plurality of block sect®ronstituting the track on which the
vehicle 1 travels and a connection relationshipvben these block sections. The travel
management device 30 determines a block sectiba teserved which is positioned
ahead of a block section on which a vehicle isemtty present among the plurality of
specified block sections. The travel managemevitde80 transmits a reservation
request for this block section to be reserved ¢oréisource management device 4.

The resource management device 4 determines whathblock section to be
reserved which is indicated by the reservation estjis reserved by vehicles other than a
vehicle 1 which has transmitted the reservatiomestjat a time at which this reservation
request is received. The resource managementedéviecords the block section to be
reserved which is indicated by the reservation estjas a reserved block section of the
vehicle 1 which has transmitted the reservatiomestjwhen the block section to be
reserved is not reserved by vehicles other thaneghele 1.

[0028]

Fig. 2 is a functional block diagram of the on-tzbsignaling device, the travel
management device, and the resource managemenéedadording to the first
embodiment of the present invention.

The on-board signaling device 3 includes a deailmving the functions of
respective processing units including a speed klon unit 310 and a travel control
unit 320, in addition to the travel management ced0 to be exhibited therein.

The travel management device 30 includes resgeptivcessing units of a
travel route specification unit 31, a reservatieguest unit 32, a passage information
notification unit 33, a reservation abandonment 84j a control unit 35, and a
communication unit 36, and a storage unit 37.

[0029]
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The resource management device 4 has respectigegsing units of a
reservation management unit 41, a branch contioldna control unit 45, and a
communication unit 46, and a storage unit 47.

[0030]

The travel route specification unit 31 of the #hmanagement device 30
specifies a plurality of block sections includeditrack on which a vehicle 1 travels on
the basis of track information indicating a plunabf block sections and a connection
relationship between these block sections.

The reservation request unit 32 determines a ldeckion to be reserved
positioned before a block section on which the elehl is currently present among the
plurality of block sections specified by the travelite specification unit 31. The
reservation request unit 32 transmits a reservagiquest for this block section to be
reserved to the resource management device 4.

[0031]

The reservation management unit 41 of the resausrgagement device 4
determines whether a block section to be resenfedhws indicated by the reservation
request is reserved by vehicles other than thecleehiwhich has transmitted the
reservation request at a time when the reservagiguest is received. When the
reservation management unit 41 determines theinioi reserved by vehicles other than
the vehicle 1, the block section to be reservegtatdd by the reservation request is
recorded as a reserved block section of the veliglich has transmitted the
reservation request.

[0032]
The speed calculation unit 310 of the on-boardadigg device 3 calculates a

speed limit pattern in each block section up téoakosection indicated by reservation
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completion information.

The travel control unit 320 of the on-board sigmadevice 3 performs stop
control such as braking on the basis of speed patiierns and a signal from a host
device.

[0033]

The passage information notification unit 33 @ thavel management device 30
transmits a block section which a vehicle 1 hasg@ashrough to the resource
management device 4.

The reservation abandonment unit 34 of the trens@lagement device 30
performs stop control on a vehicle 1 when a caatiett request for a reserved block
section is acquired by a host device. The reservabandonment unit 34 transmits
reservation abandonment of an advance block sectiarnravel direction among
reserved block sections to the resource managedeegite 4 in the reserved block
section after the vehicle 1 stops.

[0034]

The branch control unit 44 of the resource manayemevice 4 performs
switching control for a branch (points) based dragel direction on a vehicle when
there is a block section having a branch in reskebleck sections of the vehicle.

The control unit 45 in the resource managementdey controls respective
processing units in the device. The communicatioih 46 of the resource management
device 4 communicates with the on-board signalexjak 3. The storage unit 47 stores
information for resource management.

[0035]
Fig. 3 is a diagram which shows respective blazkiens constituting a track on

which a vehicle travels.
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A track on which the vehicle 1 travels is assuneebe a track constituted by
respective block sections represented by identifinanformation of ALHT, A2HT,
AIWT, A2WT, ASWT, AAWT, 1T, 2T, 3T, 4T, 5T, 6T, 78T, 9T, 10T, BIWT, B2WT,
B3WT, B4WT, B1HT, and B2HT. The eight block seasancluding AIWT, A2WT,
A3WT, AAWT, BIWT, B2WT, B3WT, and B4WT have a brlnc When a vehicle
needs to travel along a block section having adiram a state in which a point of the
block section is set to a position on a normal fpwsiside, the identification information
of this block section is indicated by adding “-Nfetreto.

When a vehicle needs to travel along a block sedtaving a branch in a state
in which a point of the block section is set toosifion on a reverse position side, the
identification information of this block sectionirmlicated by giving “-R” thereto. For
example, when a point of the block section A1Wg€astrolled such that it is positioned
on the normal position side and used by a vehictaelidentification information of this
block section is represented as AIWT-N. When atpuiithe block section AIWT is
controlled to be positioned on a reverse positida and used by a vehicle 1, the
identification information of this block sectionnspresented as AIWT-R.

[0036]

Fig. 4 is a diagram which shows connection reteiops between respective
block sections constituting a track on which thkigle 1 travels.

If some of the connection relations shown in Bigre described, the block
section AIWT-N has connection relationships withi@ck section ASWT-N and a block
section ABWT-R. In addition, the block section ABW has connection relations with
the block section AIWT-N and the block section AW In this manner, Fig. 4 shows
an example in which block sections with a connectalation are connected by a straight

line.
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[0037]

Fig. 5 is a diagram which shows track informastored by the travel
management device.

The storage unit 37 of the travel management ded@cstores track information
indicating respective pieces of identification imf@mtion of a plurality of block sections
constituting a track on which a vehicle 1 traveld aonnection relations of these block
sections. One piece of the track information exklsection list information. The
block section list information includes respectigdentification information (block
section names) of a plurality of block section d¢itngng a track. Another piece of the
track information is the connection relationshipween block sections (refer to Fig. 4).
In the information on the connection relationshgivoeen block sections, each
combination of two block section having a connectielation is held for all block
sections of a track on which a vehicle 1 travels.

[0038]

Fig. 6 is a diagram which shows a travel routa @éhicle.

An arrow Y shown in Fig. 6 represents that a ehictravels along block
sections indicated by the identification informatiaf each of A2HT, A2WT-R, AIWT-R,
A3WT-N, 1T, 3T, 5T, 7T, 9T, BIWT-N, B3WT-N, and BTHn the track same as that of
Fig. 3 in the order shown.

[0039]

Fig. 7 is a diagram which shows a reservation mpameent table stored by the
resource management device.

The resource management device 4 creates a résarm@mnagement table 71,
registers the table in the storage unit 47, ancigsdthe content of this reservation

management table 71. The reservation manageni#etad, as shown in Fig. 7, is a
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data table which holds at least respective pietegarmation such as the identification
information of a block section, a branch staterambh request state, booking person
identification information, and a management siiat@ssociation with each other. The
branch state is information for storing whetheoapof a block section having a branch
is set to the normal position side (-N) or sethi® teverse position side (-R).
Information “-* is set for a block section not hagia branch in the branch state. The
branch request state is information indicatingtarsgdirection of the point of a block
section having a branch among block sections thahi&le desires to reserve. This
setting direction may be designated in a resemagquest by a vehicle side. The
booking person identification information is infoatron which stores the identification
information of a reservation source (vehicle, comchplace, station, and the like) from
which a reservation of a block section has beenemmadhe management state is
information indicating a current block section mg@ment state of a block section
(indeterminate, reservation in progress, resematmmpleted, presence on line, failure).
“Indeterminate” in the management state indicatstatus of not being reserved by a
vehicle. The resource management device 4 maatfppns processing for updating
information of this reservation management table 7The resource management device
4 further stores data of track information indingtrespective pieces of identification
information of the block sections shown in Fig.rsla&onnection relations of these block
sections in the storage unit 47.
[0040]

Fig. 8 is a diagram which shows a processing thb#he vehicle control system.

Next, the processing flow of the vehicle contidtem will be described.

In the vehicle control system 10, the operatiomag@ment device 2 first

transmits track information on a track on which Yieticle 1 travels to the on-board
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signaling device 3 mounted on the vehicle 1 vieeless communication. This track
information may indicate respective block sectioha track on which a person in charge
of command causes a vehicle 1 to travel. The @rebsignaling device 3 outputs the
track information to the travel management devigée 3The communication unit 36 of
the travel management device 30 acquires the indokmation. The control unit 35
registers the track information acquired by the gamication unit 36 in the storage unit
37 (step S101).

[0041]

In this step, the travel route specification (@iitof the travel management
device 30 reads the track information from theagerunit 37. The travel route
specification unit 31 specifies a plurality of bkogections included in a track on which a
vehicle travels on the basis of the track informraiistep S102). The track information
may be information including the identification @nfnation of block sections
constituting a track on which it has been deterchineadvance that a vehicle will be
caused to travel. Alternatively, the track infotraa may be information including the
identification information of block sections conigting each track of a plurality of routes
which can be arbitrarily selected by a vehicle The travel route specification unit 31
may specify block sections included in a track gowe specified using a predetermined
route selection algorithm (a graph theory, a regi@ching technology, and the like)
when a plurality of routes connecting a specifartatg point to a specific ending point
can be selected on the basis of the identificatimrmation of a plurality of block
sections included in the track information. Thevél route specification unit 31 outputs
the specified block sections to the reservatiomesgunit 32. The reservation request
unit 32 specifies information of acquired blocktsats as information of block sections

to be reserved. The reservation request units8&mits a reservation request including



10

15

20

25

18

the identification information of block sectionslie reserved to the resource
management device 4 via wireless communicatiop @#03). The reservation request
may include information of a block section at whackehicle 1 is currently positioned.
The reservation request unit 32 determines whétloek sections included in the
reservation request have a branch in accordanbenfrmation which is recorded in

the storage unit 37 and synchronized with a reservananagement table, and stores a
branch request state indicating whether a pointisigetting to the normal position side
(-N) or to the reverse position side (-R) in theemvation request when there is a branch.
[0042]

The reservation management unit 41 of the resausrgagement device 4
receives the reservation request. The reservatamagement unit 41 reads the
identification information of block sections incked in the reservation request. The
reservation management unit 41 reads managemémirgiarmation for each of the read
block sections from the reservation managemengtabl The reservation management
unit 41 specifies block sections whose managentatégssare indeterminate among the
block sections included in the reservation reque$he reservation management unit 41
specifies identification information of a block §iea which is set in the identification
information of the vehicle 1 as booking person td&ation information and has a
management state of “presence on line” from theruagion management table 71. The
reservation management unit 41 determines theifbation information of this
specified block section as a block section at whirghvehicle 1 is currently positioned.
The reservation management unit 41 specifies omaepturality of block sections whose
management states are indeterminate continuowsty tine block section at which the
vehicle 1 is currently positioned as a reservedkoection of a vehicle 1 among block

sections whose management states are indeternouiagé the block sections included in
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the reservation request (step S104). The reservaianagement unit 41 records the
identification information of the vehicle 1 in alamn of the booking person
identification information in the reservation maaagent table, which corresponds to the
identification information of a reserved block sentof the vehicle 1. The reservation
management unit 41 records reservation completi@andolumn of the management state
in the reservation management table, which corredpto the identification information
of a reserved block section of the vehicle 1. fdservation management unit 41 reads
table information (the branch state, the branchieststate, the booking person
identification information, and the managementegtawhich is recorded in the
reservation management table 71 in associationththdentification information of
respective block sections included in the resesmatequest, on the basis of the
identification information. The reservation managat unit 41 transmits reservation
completion information including the read tableoirmhation to a communication
destination (the on-board signaling device 3 madiote the vehicle 1) specified on the
basis of the identification information of the velki 1 via wireless communication (step
S105). The reservation management unit 41 magrmarnnformation indicating a
reservation failure to the specified communicatiestination on the basis of the
identification information of the vehicle 1 wheretle is a block section which has a
connection relation with a block section at whiké vehicle 1 is present among the
block sections included in the reservation regireatmanagement state of any one of
“reservation in progress,” “reservation completidipyesence on line,” and “failure.”
[0043]

The on-board signaling device 3 outputs resermat@mpletion information to
the travel management device 30 if the reservatonpletion information is received.

The travel management device 30 records the ragam@mpletion information in the
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storage unit 37. The reservation completion infaion may include table information
of the reservation management table 71 (the bratath, the branch request state, the
booking person identification information, and thanagement state). For this reason,
the reservation completion information may incladlénformation of block sections
constituting a track on which the vehicle 1 travalthe reservation management table 71.
The speed calculation unit 310 of the on-boardadigg device 3 acquires a reserved
(reservation-completed) block section of the veshiclon the basis of reservation
completion information recorded in the storage Giiit The speed calculation unit 310
calculates a speed limit pattern in the reservedikosection. There are various
methods of calculating a speed limit pattern ardetlis no limitation thereto. For
example, the speed calculation unit 310 may acguspeeed limit of each block section
by communicating with the ATP device provided ogreund side alongside a track, and
calculate a speed limit pattern in each block sadta speed limit value in each block
section) on the basis of this speed limit. In &ddj the speed calculation unit 310 may
calculate a speed limit pattern in accordance widistance to a furthest ahead reserved
block section in a travel direction. The travehtol unit 320 of the on-board signaling
device 3 performs speed control on the vehiclech shat it does not exceed a speed
limit pattern on the basis of the speed limit paitte The speed calculation unit 310 may
calculate a speed limit pattern using gradientrigttion acquired from the ATP device.
The speed calculation unit 310 may also calculatgesd limit pattern on the basis of
information acquired from the operation managendentce 2 via wireless
communication.
[0044]

Fig. 9 is a diagram which shows a speed limitguatand a reservation status.

It is assumed that a vehicle 1 travels along APWT-R, AIWT-R, ABWT-N,
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1T, 3T, 5T, 7T, 9T, BIWT-N, B3WT-N, and B1HT on te@me track as in Fig. 3. Fig. 9

shows that each block section of A2HT, A2WT-R, AIANRTASWT-N, 1T, 3T, 5T, and

7T is reservation-completed with respect to thdalell among block sections
constituting the track indicated by this travelteau Reservation for each block section
of 9T, BIWT-N, B3WT-N, and B1HT is indeterminateln this case, the speed
calculation unit 310 of the vehicle 1 calculates sipeed limit pattern indicated by P in
Fig. 9. In the drawing of Fig. 9, the verticalatition indicates a speed. Since
reservation ahead of a speed block section 9Ttipossible, Fig. 9 shows an example in
which the speed limit pattern has a speed limibbeng zero in the middle of the block
section 7T.

[0045]

The passage information notification unit 33 disteccurrent traveling block
section of a vehicle 1 (step S106). For examplke passage information notification
unit 33 may acquire information of a block sectamyuired from the ATP device on the
ground side by the on-board signaling device 3,rang also detect a current traveling
block section of a vehicle 1 on the basis of aenirposition of the vehicle 1 obtained
from a GPS. The passage information notificatioit 83 repeats processing for
specifying identification information of passed ¢itasections on the basis of information
of the current traveling block section of a vehiclé@'he passage information notification
unit 33 transmits passage information includingitdieation information of a newly
passed block section and identification informatbithe vehicle 1 to the resource
management device 4 (step S107). The reservatmagement unit 41 of the resource
management device 4 acquires the identificatioormétion of a block section included
in the passage information. The reservation manageunit 41 rewrites the

information of a management state recorded ingkervation management table as
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indeterminate in accordance with a combinatiorhefitientification information of a
block section included in the passage informatiuch the identification information of
the vehicle 1 (step S108). The reservation managemmit 41 reads table information
recorded in the reservation management table &lbftlinch state, the branch request
state, the booking person identification informatithe management state, and so forth)
in association with the identification informationThe reservation management unit 41
transmits the read table information to a speciiechmunication destination (the
on-board signaling device 2 mounted on the veliiga wireless communication on
the basis of the identification information of tehicle 1.

[0046]

The on-board signaling device 3 outputs the tatftgmation to the travel
management device 30 if the table information é&reed. The travel management
device 30 updates the storage unit 37 on the batlie table information. The travel
management device 30 may also cause informatitimeafeservation management table
of the vehicle 1 to be synchronized with the infation stored by the resource
management device 4.

[0047]

The branch control unit 44 of the resource manayemevice 4 may also
control a direction of a point provided in a blas#ction having a branch on the basis of
the information of the reservation management tedsterded in the storage unit 47.
The branch control unit 44 specifies a block sechiaving a branch among block
sections for which it has been determined thatiheagement states of the reservation
management table 71 have been newly updated tovagiem in progress. The branch
control unit 44 compares a branch request stat@admench state of a block section

having a branch among the block sections for whibas been determined that the
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management states are newly updated to reservatfmogress. The branch control
unit 44 transmits an instruction for changing tivection of a point of this block section
to the point such that this branch state coincidés the branch request state when the
branch state does not coincide with the branchesiggtate. As a result, the direction of
the point is changed. The branch control unit gdates the management state of this
block section to reservation in progress from iad®inate after the branch state has
been made to coincide with the branch request stdtee block section having a branch
among the block sections for which it has beenrdeteed that the management states
are newly updated to reservation in progress.

[0048]

The travel management device 30 may receive aetlation signal of a
reserved block section from a host device. The tegice may be the operation
management device 2, and may also be an emergenimednstalled in a station or a
central control room. The travel management de8itesceives a cancellation signal
from the host device (step S201). The travel mamamt device 30 outputs a request
for emergency braking to the travel control uni@32 The travel control unit 320
performs emergency or normal brake control andsstopehicle 1. The reservation
abandonment unit 34 transmits reservation abandenim®rmation including
identification information of a block section at h a vehicle 1 is positioned and the
identification information of the vehicle 1 to thesource management device 4 via
wireless communication (step S202). The resematianagement unit 41 of the
resource management device 4 acquires the idextiificinformation of the vehicle 1
and the identification information of a block sectiat which the vehicle 1 is currently
positioned which are included in the reservatioaratonment information. The

reservation management unit 41 rewrites managestetas of other block sections other
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than a management state associated with the igbaittin information of a block section
at which the vehicle 1 is currently positioned agéme management states recorded in
the reservation management table 71 in associafitbrthe identification information of
the vehicle 1 from reservation in progress to iadatnate (step S203). As a result, the
resource management device 4 can process a reserabandonment of an advance
block section in a travel direction of the vehitleased on the emergency braking of the
vehicle 1.

[0049]

Regarding the first embodiment of the presentntioa as has been described
above, according to the processing described abloee/ehicle control system 10 can
control the management of a block section witheqguiring an interlocking device and
the ATP device serving as ground equipment to perforocessing of the management of
a block section. That is, in the vehicle contyatem 10 described above, the resource
management device 4 receives reservations of & Blxtion in the order of vehicles
whose reservation requests have made earlier ireisgvation management of a block
section. At this time, the resource managemeritdevanages reservations for each
track independently without considering a relatiopdetween tracks. Accordingly,
since the resource management device 4 does riotrpezomplicated logic processing
and a logic design of an interlocking device reiqgiispecial skill is not necessary in
maintenance of the vehicle control system 10, oissible to construct a mechanism of
vehicle control easily at low cost. At a time o€king control called an approach lock
in a usual interlocking device, a time for compeinggfor a vehicle coming out of a
specified block section is secured and, in the tirean control is performed such that
the block section is not reserved by another velicl However, since the position of a

vehicle can be determined in the processing of/é¢icle control system 10 described
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above, it is not necessary to perform processingdouring a time for compensating for
such a vehicle coming out of a specified blockisectand it is possible to promptly
allow a reservation by another vehicle after cdatieh of a course (reservation
abandonment) of a vehicle. Moreover, accordintipéoprocessing described above, the
vehicle control system 10 can manage a vehicleabipersuch as reservation control of
block sections corresponding to an arbitrary trawate line.

[0050]

<Second embodiment>

Fig. 10 is a diagram which shows an installatitaiesof a resource management
device according to a second embodiment.

Fig. 11 is a diagram which shows resource managedsvice information
stored by a travel management device accordingetsécond embodiment.

The first embodiment shows an example of a cagéhioh the vehicle control
system 10 has one resource management device 4vevdn a plurality of resource
management device 4 may be installed for each fgedmed range in the track of a
vehicle. In this case, the reservation requegt3ihof the travel management device 30
transmits a reservation request for a block sedtidre reserved to a resource
management device 4 installed in a range incluttiegblock section to be reserved
along which a vehicle mounted with the travel mamagnt device 30 currently travels
among the plurality of resource management devices
[0051]

For example, as shown in Fig. 10, if descript®priovided using the track
shown in Fig. 3, the reservation request unit 3theftravel management device 30
transmits a reservation request to a first resoomr@eagement device 4#1 when the

vehicle mounted with the travel management devites positioned at one of six block
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sections of A1HT, A2HT, AIWT, A2WT, ASWT, and A4WT.

In addition, the reservation request unit 32 maitsa reservation request to a
second resource management device 4#2 when thelevetimunted with the travel
management device 30 is positioned at one of eeckidections of 1T, 2T, 3T, 4T, 5T, 6T,
7T, 8T, 9T, and 10T.

Moreover, the reservation request unit 32 trarsmieservation request to a
third resource management device 4#3 when the leeimounted with the travel
management device 30 is positioned at one of sigkbsections of BIWT, B2WT,

B3WT, B4WT, B1HT, and B2HT.
[0052]

The reservation request unit 32 specifies a reeomanagement device 4 which
is a transmission destination of a reservatione@stjusing resource management device
information shown in Fig. 11. The resource manag@rdevice information stores an
association relationship between identificatiominfation of a block section and
identification information of a resource managengsice.

When there are a plurality of resource managemhevites 4 installed in a range
including a block section to be reserved, the reg@Em request unit 32 may transmit a
reservation request for block sections in eachedagdhese plurality of resource
management devices 4.

[0053]

According to the vehicle control system 10 of $eeond embodiment, since the
travel management device 30 can make a resenwaiti@ilock section by
communicating with a resource management devicelied at a position relatively
close to the position of a vehicle mounted withtifa@el management device 30, it is

possible to improve a processing speed for resgrviblock section, and as a result, the
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travel management device 30 can advance a calmul@tning of a speed limit pattern.

In addition, since each resource management déwicdy needs to manage information
of block sections positioned in a range allocated torresponding resource
management device 4, it is possible to reduce auatrof processing of each resource
management device 4 respectively and to achieeduwction in size. In addition, since
a resource management device 4 can be installsd thoa branch, the degree of freedom
regarding disposition in an equipment room increaaad wiring to a branch device is
also made easy.

[0054]

<Third embodiment>

Fig. 12 is a diagram which shows a processingreuticcording to a third
embodiment.

The resource management device 4 stores eachdsatkn included in a
non-branch consecutive section in which a pluraftplock sections without a branch
are continued in the reservation management tdblard may also store only a travel
order of a vehicle traveling along the non-branchsecutive section without storing
information on whether each block section inclugethis non-branch consecutive
section is reserved or unreserved.

[0055]

In this case, the reservation management tableIltk identification
information of a non-branch consecutive sectioaddition to the information of Fig. 7.
Block sections which do not correspond to the idieation information of a non-branch
consecutive section are block sections which aténctuded in the non-branch
consecutive section. In addition, in the caséefthird embodiment, the resource

management device 4 and the travel managemented8@istore a travel order table.
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The travel order table holds the identificatiorommation of a non-branch consecutive
section and order information of respective velsigesitioning in the non-branch
consecutive section. The resource managementedé\acquires identification
information of a block section at which a vehicles positioned from the travel
management device 30 periodically (at predetermiimee intervals) (step S301). The
reservation management unit 41 of the resource gesment device 4 compares the
acquired identification information of a block seatwith the identification information
of a non-branch consecutive section, thereby dét@mmnwhether the block section at
which a vehicle 1 is positioned is in a non-braochsecutive section. The travel
management device 30 may determine whether thé& Bkxtion at which a vehicle 1 is
positioned is in a non-branch consecutive sectiothe basis of the position of a vehicle
1 mounted with the travel management device 30.

[0056]

The reservation management unit 41 records theifobation information of a
vehicle 1, the identification information of a nbrench consecutive section, and the
travel order of a vehicle 1 among vehicles trayglmthis non-branch consecutive
section in a travel order table when it is deteedithat the block section at which the
vehicle 1 is positioned is in a non-branch conseelgection . The reservation
management unit 41 of the resource managementedé\ransmits information of the
travel order table to the travel management de3@cef the vehicle 1 (step S302). Asa
result, the travel management device 30 may sherénformation of the travel order
table. The travel management device 30 can dateehicle mounted with the travel
management device 30 entering a non-branch comgesgiction when it is determined
that identification information of the vehicle mdaead with the travel management device

30 is recorded in the travel order table on theshafsa periodic check.
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[0057]

In a case of the third embodiment, the travel rganeent device 30, after a
vehicle mounted with the travel management deviterers a non-branch consecutive
section, acquires the identification informatioraofimmediately preceding vehicle
traveling immediately ahead of the vehicle (step33 Specifically, the travel
management device 30 acquires a non-branch conseeattion and a travel order in
which a vehicle mounted with the travel managendenice 30 travels from the travel
order table recorded in the storage unit 37. Téneet management device 30 acquires
the identification information of another vehickxorded in a travel order table in which
information of a previous travel order to the tlaweler of a vehicle mounted with the
travel management device 30 and the identificatiormation of the same non-branch
consecutive section are combined and associatelde adquired identification
information of another vehicle is the identificatimformation of a vehicle traveling
immediately ahead of the vehicle mounted with thedl management device 30. The
travel management device 30 acquires the idertificanformation of a vehicle
traveling immediately ahead and communication dastin information from the
storage unit 37 and communicates with the vehialeeling immediately ahead. The
travel management device 30 inquires about a positi speed, and the like of the
vehicle traveling immediately ahead on the basisomimunication with an immediately
preceding vehicle. If the position, speed, andilteeof the vehicle traveling
immediately ahead are acquired, the travel managedevice 30 outputs the position,
the speed, and the like to the speed calculati@r8@0 and requests for braking control.
The speed calculation unit 310 calculates a speeddattern by further using
information such as the position, the speed, aadikl of a vehicle traveling

immediately ahead. When a position at which aalel travels is beyond a
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non-branch consecutive section, the travel managedeavice 30 may notify the
resource management device 4 of this. Whethes#i@oat which the vehicle 1
travels is beyond a non-branch consecutive seatiybe determined by the resource
management device 4 on the basis of informatiortlaadike of a block section at which
the vehicle 1 is positioned.

[0058]

According to the processing of the third emboditneimce vehicles positioning
in a non-branch consecutive section communicate @ath other, and perform braking
control, block section reservation management@frésource management device 4 in
this section is unnecessary, and an amount of gsotg of the resource management
device 4 can be reduced. In addition, since th&ibg control of vehicles can be
performed by communication between the vehiclegipagg in the non-branch
consecutive section, it is not necessary to comoatgiusing a remote resource
management device 4, and time required for comnatioit is eliminated. As a result,
it is possible to improve vehicle density in a @&dmined section of a traveling vehicle
and to improve transportation capacity.

[0059]

<Fourth embodiment>

The travel route specification unit 31 of the #Bmanagement device 30 may
determine a block section to be reserved usingnmétion of a reservation status
acquired from the resource management device dviaree. Specifically, the travel
route specification unit 31 of the travel managehaavice 30 detects identification
information of a block section which is not reset{andeterminate) from track
information. The travel route specification urnilt §pecifies a track constituted by block

sections which are not reserved among tracks phurality of arbitrarily selectable
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routes, and determines each block section inclidéds track as a reservation target.
[0060]

<Fifth embodiment>

The travel management device 30 may further ircludranch control unit, and
may perform the same processing as the proceskthg branch control unit 44 of the
resource management device 4. That is, when iherélock section having a branch
in the reserved block sections of a vehicle 1 pttasch control unit of the travel
management device 30 may transmit a switchinguogan for a point of the branch
based on a travel direction of the vehicle 1 ts goint.
[0061]

<Sixth embodiment>

The travel management device 30 may also deteranireevel start timing of a
vehicle mounted with the travel management deviter8the basis of a reservation time
of a block section which is reserved by vehicléseothan the vehicle 1 mounted with
the travel management device 30. In this caseagtbervation time is further held in
association with the identification informationedch block section in the reservation
management table 71 generated by the resource eraeatdevice 4. The travel
management device 30 determines whether a predaggimumber or more of pieces of
information of reservation in progress for new wéhidentification information have
been registered in the reservation management 7dblbetween a current time and a
predetermined time ago. The travel managementde&0 determines that there are
many vehicles departing at the same time whendepgemined number or more of
pieces of information of reservation in progressrfew vehicle identification
information have been registered in the reservatianagement table 71 between a

current time and a predetermined time ago. Indase, the travel management device
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30 may determine to delay a travel start of a kiekicle which is stopped by a
predetermined time. By performing such controhafavel start timing, a vehicle
control system can prevent an abnormal load otrdemower.
[0062]

<Seventh embodiment>

Fig. 13 is a diagram which shows a vehicle corgystem according to a
seventh embodiment of the present invention.

In the vehicle control system, as shown in Fig.th8 vehicle 1 may be mounted
with each of the operation management device Ztandn-board signaling device 3
including the travel management device 30. Thegssing flow between respective
devices in processing in this case is the same tifirst to sixth embodiments.
[0063]

<Eighth embodiment>

Fig. 14 is a diagram which shows a vehicle corgystem according to an
eighth embodiment of the present invention.

In the vehicle control system, as shown in Fig.thd travel management device
30 may be installed outside of a vehicle. In tase, even if wireless communication is
needed between the on-board signaling device 3hentgtavel management device 30,
information flows between the operation managerdenice 2, the on-board signaling
device 3, the travel management device 30, ancewurce management device 4 are
the same as each other. Respective device comigararstituting the vehicle control
system of the eighth embodiment may be appliedth @embodiment except for the
third embodiment.
[0064]

The on-board signaling device 3, the travel mamsaye device 30, and the
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resource management device 4 described above agelalcomputer system therein.
Processes of each processing described aboveoegd 8t a computer-readable
recording medium in a form of program, and the pssing is performed by a computer
reading and executing this program. Here, the coerpeadable recording medium
refers to a magnetic disk, a magneto-optical @€€P-ROM, a DVD-ROM, a
semiconductor memory, or the like. In additions ttomputer program may be
distributed to a computer by communication lines] the computer which receives this
distribution may execute this program.

[0065]

The program described above may be a program whallzes some of
functions described above. The program describeseamay also be a so-called
difference file (a difference program) which caalize the functions described above by
being combined with a program which is already rded in a computer system.
[Industrial Applicability]

[0066]

The present disclosure may be applied to a vebhariérol system, a travel

management device, a resource management dewiebicke control method, and a

program.

Reference Signs List

[0067]
1 Vehicle
2 Operation management device
3 On-board signaling device

4 Resource management device



34

30 Travel management device
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CLAIMS

1. A vehicle control system characterized by comprising:

a travel management device which includes a reservation request unit, the
reservation request unit being configured to transmit a reservation request for a
block section to be reserved based on track information indicating a plurality of
block sections constituting a track on which a vehicle travels and a connection
relationship between the block sections, the block section to be reserved being
among the block sections included in the track on which the vehicle travels; and

a resource management device which includes a reservation management
unit, the reservation management unit being configured to record the block section
to be reserved indicated by the reservation request as a reserved block section of
the vehicle which has transmitted the reservation request in case where the block
section to be reserved indicated by the reservation request is not reserved by a
vehicle other than the vehicle which has transmitted the reservation request at a

time at which the reservation request is received.

2. The vehicle control system according to claim 1, characterized in that

the reservation management unit of the resource management device is
configured to transmit reservation completion information indicating the reserved
block section of the vehicle which has transmitted the reservation request to the
vehicle which is a transmission source of the reservation request, and

the travel management device includes a speed calculation unit configured
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to calculate a speed limit pattern in each block section up to the block section

indicated by the reservation completion information.

3. The vehicle control system according to claim 1 or 2, characterized in that

the vehicle is mounted with the travel management device,

the resource management device is installed in each predetermined range
in the track, and

a reservation request unit of the travel management device is configured to
transmit, to the resource management device corresponding to a range including
the block section to be reserved, the reservation request for the block section to be

reserved.

4. The vehicle control system according to any one of claims 1 to 3,
characterized in that

the travel management device includes a passage information notification
unit configured to transmit a passaged block section of the vehicle to the resource
management device, and

the reservation management unit of the resource management device is
configured to update information of the passed block section from a reserved block
section to an unreserved block section in response to receiving the passed block

section.

5. The vehicle control system according to any one of claims 1 to 4,
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characterized in that

the travel management device includes a reservation abandonment unit
configured to perform stop control of the vehicle in a case of acquiring a
cancellation request for the reserved block section from a host device, the
reservation abandonment unit being configured to transmit a reservation
abandonment of an advance block section in a travel direction in the reserved block

section to the resource management device after the vehicle stops.

6. The vehicle control system according to any one of claims 1 to 5,
characterized in that

the travel management device is mounted on a vehicle.

7. The vehicle control system according to claim 6, characterized in that

the resource management device is configured to store each block section
included in a non-branch consecutive section in which a plurality of block sections
without branches are continued, is configured not to store information on whether
each block section included in the non-branch consecutive section is reserved or
unreserved, and is configured to store a travel order of a vehicle traveling along the
non-branch consecutive section, and

the travel management device is configured to acquire, after the vehicle
mounted with the travel management device enters the non-branch consecutive
section, identification information of an immediately preceding vehicle traveling

immediately ahead of the vehicle from the resource management device, is
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configured to detect a position of the immediately preceding vehicle by
communicating with the immediately preceding vehicle, and is configured to
request braking control based on the position of the immediately preceding vehicle

and a position of the vehicle mounted with the travel management device.

8. The vehicle control system according to any one of claims 1 to 7,
characterized in that

the travel management device is configured to acquire reservation status
information from the resource management device in advance in order to determine

a block section to be reserved.

9. The vehicle control system according to any one of claims 1 to 8,
characterized in that

the resource management device includes a branch control unit, the branch
control unit being configured to perform, in a case where a block section having a
branch exists in the reserved block section of the vehicle, switching control for the

branch based on a travel direction on the vehicle.

10. The vehicle control system according to any one of claims 1 to 7,
characterized in that

the travel management device includes a branch control unit, the branch
control unit being configured to perform, in a case where a block section having a

branch exists in the reserved block section of the vehicle, switching control for the
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branch based on a travel direction on the vehicle.

11. The vehicle control system according to any one of claims 1 to 10,
characterized in that

the travel management device is configured to determine a travel start
timing of a vehicle mounted with the travel management device based on a
reservation time of a block section reserved by a vehicle other than the vehicle

mounted with the travel management device.

12. A travel management device comprising:

a reservation request unit configured to transmit a reservation request for a
block section to be reserved based on track information indicating a plurality of
block sections constituting a track on which a vehicle travels and a connection
relationship between the block sections, the block section to be reserved being
among the block sections included in the track on which the vehicle travels;

a reception unit configured to receive, from the resource management
device which includes a reservation management unit configured to record the
block section to be reserved indicated by the reservation request as a reserved block
section of the vehicle which has transmitted the reservation request in case where
the block section to be reserved indicated by the reservation request is not reserved
by a vehicle other than the vehicle which has transmitted the reservation request at
a time at which the reservation request is received, reservation completion

information indicating the reserved block section; and
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a speed calculation unit configured to calculate a speed limit pattern in
each block section up to the block section indicated by the reservation completion

information.

13. A resource management device which is communicatively connected to a
travel management device which includes a reservation request unit, the reservation
request unit being configured to transmit a reservation request for a block section to
be reserved based on track information indicating a plurality of block sections
constituting a track on which a vehicle travels and a connection relationship
between the block sections, the block section to be reserved being among the block
sections included in the track on which the vehicle travels, a resource management
device comprising:

a reservation management unit configured to record the block section to be
reserved indicated by the reservation request as a reserved block section of the
vehicle which has transmitted the reservation request in case where the block
section to be reserved indicated by the reservation request is not reserved by a
vehicle other than the vehicle which has transmitted the reservation request at a

time at which the reservation request is received.

14, A vehicle control method for a vehicle control system including a travel
management device and a resource management device, characterized in that
the travel management device transmits a reservation request for a block

section to be reserved based on track information indicating a plurality of block
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sections constituting a track on which a vehicle travels and a connection
relationship between the block sections, the block section to be reserved being
among the block sections included in the track on which the vehicle travels, and

the resource management device records the block section to be reserved
indicated by the reservation request as a reserved block section of the vehicle
which has transmitted the reservation request in case where the block section to be
reserved indicated by the reservation request is not reserved by a vehicle other than
the vehicle which has transmitted the reservation request at a time at which the

reservation request is received.

15. A program for a computer of a travel management device in a vehicle
control system including the travel management device and a resource management
device, the program causing the computer to execute:

a reservation request procedure of determining a block section to be
reserved based on track information indicating a plurality of block sections
constituting a track on which a vehicle travels and a connection relationship
between the block sections, the block section to be reserved being among the block
sections included in the track on which the vehicle travels, and transmitting a
reservation request for the block section to be reserved,;

a reception procedure of receiving, from the resource management device
which includes a reservation management unit configured to record the block
section to be reserved indicated by the reservation request as a reserved block

section of the vehicle which has transmitted the reservation request in case where
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the block section to be reserved indicated by the reservation request is not reserved
by a vehicle other than the vehicle which has transmitted the reservation request at
a time at which the reservation request is received, reservation completion
information indicating the reserved block section; and

a speed calculation procedure of calculating a speed limit pattern in each
block section up to the block section indicated by the reservation completion

information.

16. A program for a computer of a resource management device in a vehicle
control system that includes a travel management device and the resource
management device, the travel management device including a reservation request
unit, the reservation request unit transmitting a reservation request for a block
section to be reserved based on track information indicating a plurality of block
sections constituting a track on which a vehicle travels and a connection
relationship between the block sections, the block section to be reserved being
among the block sections included in the track on which the vehicle travels, the
program causing the computer to execute:

a resource management procedure of recording the block section to be
reserved indicated by the reservation request as a reserved block section of the
vehicle which has transmitted the reservation request in case where the block
section to be reserved indicated by the reservation request is not reserved by a
vehicle other than the vehicle which has transmitted the reservation request at a

time at which the reservation request is received.



