1 TRAIN CREW SUPPORT DEVICE DESCRIPTION 5 TECHNICAL FIELD
[0001] The present invention relates to a train crew support device for
supporting train crew in performing a door opening-closing operation. 10
BACKGROUND ART [0002] Conventionally, a train crew support device
disclosed in, for example, Patent Literature 1 mentioned below is configured
in such a way that, upon arrival of a_train at a station platform, information

regarding the door 15 op&ﬁﬁé%i&@%@%ﬁgﬂrd}ﬁ ﬁF()und device

installed at the platform or the like is received for identifying the door
opening side. Herein, for example,D%cg@q%rﬁ se when disruption occurs
to train services while trains are moving and train traffic rescheduling is
performed so that 20 a train is forced to make a temporary stop at a station
ot Beingascheduwed stop. In such a case, even if a crew member
performs_ incorrect manipulation of a door opening, switch provided on a cab,
the cofigurationissuehthat the d5ots d8 nbt op&h UnidsS the fbrmatidn
regardirg the 25vdoor dpeningrside fsicgnsistent wittethel maripdlationng a

[Ooggﬁat%q&lﬁtg%tyg% ;iggpg£g§g&q;gnt Application Laid-open No.
2002-205640 DISCLOSURE OF INVENTION 30 PROBLEM TO BE SOLVED

BY THE INVENTION [0004] However, since the ground device is highly
1 cexpensiver thavinstaltment thereof gets confined only to interlocking stations.

T g g AR U SIS PGS Wi s
disclosed in, for example, Patent Literature 1 mentioned
below is configured in such a way that, upon arrival of a
train at a station platform, information regarding the door

15 opening side transmitted from a ground device installed at

the platform or the like is received for identifying the
door opening side. Herein, for example, consider a case
when disruption occurs to train services while trains are
moving and train traffic rescheduling is performed so that
20 a train is forced to make a temporary stop at a station not
being a scheduled stop. In such a case, even if a crew
member performs incorrect manipulation of a door opening
switch provided on a cab, the configuration is such that
the doors do not open unless the information regarding the

25 door opening side is consistent with the manipulation.

[0003] Patent Literature 1: Japanese Patent Application
Laid-open No. 2002-205640

DISCLOSURE OF INVENTION

30 PROBLEM TO BE SOLVED BY THE INVENTION
[0004] However, since the ground device is highly
expensive, the installment thereof gets confined only to

interlocking stations. That makes it difficult to support



[0005] Moreover, even in the case of installing the ground devices at
interlocking stations, if train traffic 5 rescheduling is performed just before a
train makes a stop; then the information regarding the door opening side
might be received after the train has stopgped at a station. That makes it
difficult for the crew members to swiftly direct the passengers. 10 [0006] The
present invention has been made in view of the above and it is an object of

the pr&serftiniefiG to "providea T créw stipporPaelitenat 8fabfés
obtaipnnes tnfermatioalregardingdthe .door opening side in a prompt manner

with (%619 ing t instal{/%rround devices, 15 MEANS f%@s%OEYING

' t th
PROBLEM [0007 "fo sove theevgrnob]lgm above and achieve the %)gjgect, E}

traily EFRRN SUPPBHCESVieE attbrdihgabitne preséabitvenitiontisPéquippediith
52 doQrepening+clesing signal2@ sutputunitior cantroling 8doQfkes a stop;
openinq;clogin%d%vice of a train in response to a door openin%-closing on
opefatioh PsHoried BS & Glevi RIShDEr the train Grew STppdlt devite mtInt
inclbdesca travre dlassificationdanformaticreinterface tata impors afronma traihat
number setting device, train aumber. 25 classification informatip,thal; o

includes a line code indicating a travelling line of a train, a station code
indiC&tndast8pIatrack code indicating a train track, platform information

1dndicating a platfors ditection:; ai deehopening:-clasig siteiantha platfores
train-car 30 capacity; an ATS inte(rjgace hat | rts, from an ATS system,
A e R R oLRe e Coe hher el tion TR bo.
trackicoded e menteryumt thatstokes: thelerahs aubiiser classifieatiovtaining

information,.and an-3 ;eperation-detegining duit that checks the lipe sade,
themanner without having to install ground devices.

15
MEANS FOR SOLVING PROBLEM
[0007] To solve the problem above and achieve the object,
a train crew support device according to the present
invention is equipped with a door opening-closing signal

20 output unit for controlling a door opening-closing device
of a train in response to a door opening-closing operation
performed by a crew member, the train crew support device
includes: a train classification information interface that
imports, from a train number setting device, train number

25 classification information that includes a line code
indicating a travelling line of a train, a station code
indicating a stop, a track code indicating a train track,
platform information indicating a platform direction, a
door opening-closing side, and a platform train-car

30 capacity; an ATS interface that imports, from an ATS system,
ATS control information that includes the line code, the
station code, and the track code; a memory unit that stores

the train number classification information; and an



station code, and the track code included in the ATS control information
against the train number classification information, identifies a door opening
side of 5 corresponding train, and outputs a door opening-closing signal to
the door opening-closing signal output urmt. EFFECT OF THE INVENTION
[0008] According to an aspect of the present invention, 10 since ATS control
information transmitted from an existing ATS system includes line codes,
statfhrfc6des Aand ek coties; Htdfmatiah régarding the dob? Dperfity side®
candiex tobtaineskia,a promphmannerivithout havingdednstallt geounds
devices. 15.BRIEFE DESCRIPTION OF DRAWINGS [0009] Fig, 1is a

Ccontrol  in Ion ? aln rain sgsIfication
dlagram Oor an exemplary con |8urat|on of a train crew support device

accorfingte alifist dmbdlimeértand exemplany eaafigaidtions of devices 20
conpgetedstotheithaincrenssuppert sevice: £ig. Ads a diggramdliustrating,
contents of a door opening information table. FIG, 3 is a diagram illustrating
an éxaple &6f coiitert8 BT AFS LoNtrof 1iTdMidtisn 28 Fig 48 a sthematic
diagram of station yard wiring and a velocity check pattern Pl in an

integlogking station Fig«2 is-apexemplary flowchart explaining a flow for the
case when the train crew support device decides on the door opening side.

30 FItY Bis a didgians Aiitratingdn exBhfple of CoteRESEHe ATSEOMTAN
1dnfosnatenAosthe-ease of anstopraspeet. Fig.nkisia tiagrarof an examnmplary
configuration of 4 ,the,train crew Suppoit device aceording lo. athird 2 cx
codes; information regarding the door opening side can be
obtained in a prompt manner without having to install
ground devices.
15
BRIEF DESCRIPTION OF DRAWINGS
[0009] Fig. 1 is a diagram of an exemplary configuration
of a train crew support device according to a first
embodiment and exemplary configurations of devices
20 connected to the train crew support device.
Fig. 2 is a diagram illustrating contents of a door
opening information table.
FIG. 3 is a diagram illustrating an example of
contents of ATS control information.
25 Fig. 4 is a schematic diagram of station yard wiring
and a velocity check pattern P1 in an interlocking station.
Fig. 5 is an exemplary flowchart explaining a flow for
the case when the train crew support device decides on the
door opening side.
30 FIG. 6 is a diagram illustrating an example of
contents of the ATS control information for the case of a
stop aspect.

Fig. 7 is a diagram of an exemplary configuration of



embodiment and exemplary configurations of devices connected to the train
crew support device. Fig. 8 is an exemplary flowchart explaining a flow for 5
the case when the train crew support device and a train crew support device
decide on the door opening side. Fig. 9 ista diagram of an exemplary
configuration of the train crew support device according to a fourth
embodiment and exemplary configurations of devices 10 connected to the
trairt Bfev StpPort d&vicEPEXPLARATIONS CELEFTERS OR NUMERALS
[00 o Al sy stem ekkAd Sgrounchdevieesls d2s Sdf SP553;654, S5, S6
Transponder. 43,47, on-train device, 2Q, 208, Train grews support device 21
ATS interface 22 Train classification information interface 20 23, 23a
Operation'deferminifg anit2eL i MerfogfGhik 25, 95aliceftoera flow for
opeping-closingssignal putputunit 26,268, Rigtrdoer.apening:clasingssignal
output unit 27, 27a Transmitting unit 25 28, 28a Train information providing
deviceTiterfaee 3o TranTRuMBEr S5ty ddVice 40 L ek Hobr Dpehiig switch
41 Right doog openirg switth$S b0zt Left doormapenig-closing deviceo 80> £
51, bha Riolt foof openingsclasing device, 20, 19a,lyall nforpatien

providing device 71, 71a Passenger compartment indicator 100
TraREMRSSIBI Pat 54 200oropgeninginfothidtici tagté devices

10 connected to the train crew support device.

EXPLANATIONS OF LETTERS OR NUMERALS
[0010] 10 ATS system

11 ATS ground device

15 12, s1, sz, S3, sS4, S5, So Transponder
13 ATS on-train device
20, 20a Train crew support device

21 ATS interface
22 Train classification information interface
20 23, 23a Operation determining unit
24, 24a Memory unit
25, 25a Left-door opening-closing-signal output unit

26, 26a Right-door opening-closing-signal output unit

27, 27a Transmitting unit
25 28, 28a Train information providing device interface
30 Train number setting device

40 Left door opening switch

41 Right door opening switch

50, 50a Left door opening-closing device
30 51, 51a Right door opening-closing device

70, 70a Train information providing device

71, Tla Passenger compartment indicator

100 Transmission path



201, 313, 618 Station code 202, 314, 617 Track code 203 Platform
information 5 204 Door opening side 205 Platform train-car capacity 300a,
600a ATS control information contents 300b Individual information regarding
divergence velocity limitation 10 300c Past-revision individual information
regarding divergence velocity limitation 301, 601 Synchronization flag 302,
602 Information type 303, 603 Driving direction 15 304, 604 Track antenna
nunfdér 388°B08HRBIVIduATAfITTEtoN 368°6D6 CRC 307, 607 Termination
flag2808, 608, 6813616 Fseespaced20 309 Limiting velocity 310 Limiting
zongdgr)g §,116 i§tal}%%£q<t%r51§gt 312, 619 Line code 401 Home signal 25
600b Individual information regarding stop aspect 600c Post-revision
indivitltial feirhation regarding 58p aspect 609 Divergence pattern

scontigyaneg £10Q,Aspest;cade30 612 Signal pattern correction 613
Maintenance information 614 Distance tothig)me signal 615 Distance to

2 P f t -
sub&equent furagafis tratn-car capacl
300a, 600a ATS control information contents

300b Individual information regarding divergence velocity
limitation

10 300c Post-revision individual information regarding
divergence velocity limitation

301, 601 Synchronization flag

302, 602 Information type

303, 603 Driving direction

15 304, 604 Track antenna number

305, 605 1Individual information

306, 606 CRC

307, 607 Termination flag

308, 608, 611, 616 Free space

20 309 Limiting velocity

310 Limiting zone length

311 Distance to turnout

312, 619 Line code

401 Home signal

25 600b Individual information regarding stop aspect
600c Post-revision individual information regarding stop
aspect

609 Divergence pattern continuance

610 Aspect code

30 612 Signal pattern correction

613 Maintenance information

614 Distance to home signal

615 Distance to subsequent turnout



1D Train classification information 2D ATS control information 3D Door
opening-closing signal 1L Normal track 5 2L Reverse track 1R Normal track
2R Reverse track A Train H1, H2, H3, H4 Platform 10 BEST MODE(S) FOR
CARRYING OUT THE INVENTION [001£] Exemplary embodiments of a train
crew support device according to the present invention are described in
detail below with reference to the accompanying drawings. 15 The present

inverttion iSTfotTintitéd fo- these éxemplary™ Brfbdtiments. [0012] First

embxadiment igot ts aldiagramnof arbexemplary configuration of a train crew
sup?Brt d%v(g%er 20 accordincqlto a first 20 enlbodiment and exemplary
[

opening— oslin S1 a . .
configurations of devices connected to the train crew support device 20. To

the ltfain dfewrsuppartelevice (hereinafter, simply referred to as "support
gdevice") 201t ds- passible.to connect an ATS system 10, a train number
setting device (hereinafter, 25 simply referred to as "trn-num setting device")
30, al%]eft H86F"3pehing&witch 40 (hereinafter, simply referred to as "switch
40"y & rigitedeorsepemiagkswitch 41 (hereinafter, simply referred to as
"switch 417), a left door opening- closing device 50, and a right door
opening-closing device 30 51. [0013] Fig. 2 is a diagram illustrating contents
of a'doof epehihg fforfmatidR table. A door opening information table
1o(hereinafter, simply referred to as "table") 200

BEST MODE (S) FOR CARRYING OUT THE INVENTION
[0011] Exemplary embodiments of a train crew support
device according to the present invention are described in
detail below with reference to the accompanying drawings.
15 The present invention is not limited to these exemplary
embodiments.
[0012] First embodiment

Fig. 1 is a diagram of an exemplary configuration of a
train crew support device 20 according to a first
20 embodiment and exemplary configurations of devices
connected to the train crew support device 20. To the
train crew support device (hereinafter, simply referred to
as "support device") 20, it is possible to connect an ATS
system 10, a train number setting device (hereinafter,
25 simply referred to as "trn-num setting device") 30, a left
door opening switch 40 (hereinafter, simply referred to as
"switch 40"), a right door opening switch 41 (hereinafter,
simply referred to as "switch 41"), a left door opening-
closing device 50, and a right door opening-closing device
30 51.
[0013] Fig. 2 is a diagram illustrating contents of a
door opening information table. A door opening information

table (hereinafter, simply referred to as "table") 200



7 includes items such as station code 201, track code 202, platform
information 203, door opening side 204, and platform train-car capacity 205.
[0014] The station code 201 indicates the stops. The 5 track code 202
indicates the travelling directions of trains. For example, besides indicating
the tracks along the up line and the down line, the track code 202 can also
indicate the tracks diverging at shunts (points). The platform information 203
indicatesPlafform FtimBerSirfa 19°¢drtespsidifig annér i thefrdek chde
2020 Thefdaar opesing siden2(4 ndicates thessides of opendagrsanda

corrgfﬁgggirn manner tg the graacgiccodez 02 and the platform information
203. The platform train-car cappamty 205 indicates the number of train cars

that[¢dhl $top alohgedcr 5 Platterds. ARRodgH todessudtras tPPsare The
sspeeifiedidndhgerighbcolumn of the traek€oge-202 iy FiG2cbingky codes
are registered in the actual_table 200, as illustrated jn the left column of each
cod&” fo015] With refétdfiRé o Fig=1the ddispsit belite 20 20 ididdas an?
ATS irterface 21s cemenmibny w24 | arleft-ddor opening=clasing8igrah also
outpytunit, 25 (hereinafier, simply. referred to as Jleft door opening-clpsing

unit), a right- door openmg-closmg-agnal output unit 26 (hereinafter, simply
refefretf to°a8' g td8BopEning-=closmy anio)s 28 ard ahbperalishs 1o 2
1 cdeterminigpunil 23¢ [@RL6]che &rn-num:selting dewice 80 is ardevigedor

setting train classification information. For example, train classification
o P ol e Bsio Sgg P @
platforay frfermadtion 208, 30thecdddreopeninl sidel 2040 the piatfdren rrait-tarm

capagipy 208, MbeE of train. cars, {rain AUMBELS, Fain BRes. 1$1Aring
stations, destinations, stogs, and arrival time
indicates the number of train cars that can stop along each
15 platform. Although codes such as "1L" are specified in the
right column of the track code 202 in FIG. 2, binary codes
are registered in the actual table 200, as illustrated in
the left column of each code.
[0015] With reference to Fig. 1, the support device 20
20 includes an ATS interface 21, a memory unit 24, a left-door
opening-closing-signal output unit 25 (hereinafter, simply
referred to as "left door opening-closing unit), a right-
door opening-closing-signal output unit 26 (hereinafter,
simply referred to as "right door opening-closing unit),
25 and an operation determining unit 23.
[0016] The trn-num setting device 30 is a device for
setting train classification information. For example,
train classification information 1D includes the station
code 201, the track code 202, the platform information 203,
30 the door opening side 204, the platform train-car capacity
205, number of train cars, train numbers, train types,
starting stations, destinations, stops, and arrival time

and departure time at those stops. Although the



and departure time at those stops. Although the 8 installation location of the
trn-num setting device 30 differs for each railway company, it is common
practice to install it in a crew member monitoring device on the cab. At the
beginning of working, the train classificatfon 5 information 1D is stored in a
recording medium such as an IC card and is retrieved for use with a reading
device disposed in atrain. [0017] An ATS on-train device 13 can receive,
front &° brainspbhaer 125A5taedYn tHE live Ninfofmatior 10{nerdinsfter’®
refedretiftoras *feantsaldnformation;) 2Bnsegarding step signads, yelaeity ce to
imitafion Jogations,  distanees, and the like, . The transponder 12,is controlied
by an ATS groundlaevice (hereinafter, S|mp3[y referred o as "ground device")

11 and is'CorfRglired itodvipéle$SRA LS trarishit irfefmation 16 #ié tralinen

Ppassingtheseabeve.p Meanwhile dheground device & 1nthe transpendes 12

and_the ATS on-train device 13 are hereinafter collectively referred to as the
ATS SyS@h 107 As the AT §y56m 18, & Fatterh’gén err%%%@“ﬁges‘illsfeem 10
is used thatgperforms 20aiglocity control by generating a velocity check
pattern (3 curved fineepresenting valacity variation from the start: pf praking
to attainment of a halting state). [0018] The switch 40 and the switch 41 are
instafféd iP A efdw hferhbek dperatich pahel andare Use By &'¢Bw member

1025 torepern therdeors on the teft side asondbetight side whenthentrairomakes

a stop 2t platform, [001] The left door apeningclosing devyice 50 and the
right ddor opening-closing dévice 5T are devices that perform

opefirtg-elosirty contfokbfthelideors iRheacdhr raifP30 ¢a¥ in acéordamterwithed
manipulationef theswitch40-and theswitche4l.respectivelyrcferred to as

"ground device") 11 and is configured to wirelessly

15 transmit information to the trains passing thereabove.

Meanwhile, the ground device 11, the transponder 12, and
the ATS on-train device 13 are hereinafter collectively
referred to as the ATS system 10. As the ATS system 10, a

pattern generating ATS system 10 is used that performs

20 velocity control by generating a velocity check pattern (a

curved line representing velocity wvariation from the start
of braking to attainment of a halting state).
[0018] The switch 40 and the switch 41 are installed in

a crew member operation panel and are used by a crew member

25 to open the doors on the left side or on the right side

30

when the train makes a stop at a platform.

[0019] The left door opening-closing device 50 and the
right door opening-closing device 51 are devices that
perform opening-closing control of the doors in each train
car in accordance with a manipulation of the switch 40 and
the switch 41, respectively.

[0020] An information interface 22 is able to import the

train classification information 1D that has been



[0020] An information interface 22 is able to import the train classification
information 1D that has been 9 transmitted by the trn-num setting device 30.
Besides, for example, the information interface 22 includes a connection

port for LAN or RS422. The transmission’control procedure is desirable to
make use of TCP/IP for LAN; and it is 5 desirable to make use of HDLC for
RS422, for example. However, the configuration is not limited to those

cas&s 26621 Fhie ey bhit 24 Cari Stéretheréinithe trdin cRESifitationt ©F
infoematipnd,D that has been transmitteddis the dnformationenterface22ct ion

Besidoes,d tggrm ry runﬁ[scz?fz 10 afgbo store therein, based on the train

t
. ) nsmisslo COontro Tocedure
clas%lflrcatlon information 1D, the ta fe 68 tﬁatllnc udnest estatloEr)l co eu

2011 thelfratk Tote 202 Mkesplagerminformation 203 Lke dedf openirfy side
204gthe platform trajinscar gapacity @Oxinea cogesponding-manngs: 45
[0022] The ATS %nterface 21 can import the control ,informatior% 2D that has
beehdEtERted by thé AT'S SRHFaIn° devite 3. 0023} The GperatidR “2°°3

Qete[rﬁﬁr@iﬁﬂn]g unit E@erecehﬁe&/th@to_n%l insf()_rmati@a mmmem&rain
intefface 215 checks 29 the control infopmatign 2D against the 1ahle. 2004 1,

stored in the memory unit 24, and outputs a signal for driving the left door
opehitiy-¢losHg ahit 25 dPite ightdodr opétimg-elosing tinit26. 10024} Thea
1 deft doenopening-closing: unit 25serthen?s Kight €eor opeaing-clasing vnit 26

is configured to output oor opening-¢losing signal 3D to the left doar
opeﬁ?n%g%r&g&ﬁande%tlﬁléeaggeor t%}g?r?gﬁ%c?o&?ﬂc?%en%ﬁg-{c%%?\g%‘eevigg a%ll ,QIPI the
caseadsery Alorethmenbermariisulates thehswitélh t40 on the Switeht4brand 3,

when,eorjypetion ds, established 30, between the signal transmitied byfhe- ity
switch 40 or the _
205 in a corresponding manner.

15 [0022] The ATS interface 21 can import the control
information 2D that has been detected by the ATS on-train
device 13.

[0023] The operation determining unit 23 receives the
control information 2D from the ATS interface 21, checks

20 the control information 2D against the table 200 stored in
the memory unit 24, and outputs a signal for driving the
left door opening-closing unit 25 or the right door
opening-closing unit 26.

[0024] The left door opening-closing unit 25 or the

25 right door opening-closing unit 26 is configured to output
a door opening-closing signal 3D to the left door opening-
closing device 50 or the right door opening-closing device
51, in the case when a crew member manipulates the switch
40 or the switch 41, and when conjunction is established

30 between the signal transmitted by the switch 40 or the
switch 41 and the signal transmitted by the operation
determining unit 23. Therefore, when a crew member

correctly performs the door opening-closing operation, the



switch 41 and the signal transmitted by the operation determining unit 23.
Therefore, when a crew member correctly performs the door opening-closing
operation, the 10 left door opening-closing unit 25 or the right door
opening-closing unit 26 outputs the dooridpening-closing signal 3D, which
corresponds to the switch 40 or the switch 41, to the left door

opening-closing device 50 or the right 5 door opening-closing device 51,
resd@dﬁ?e‘f&?%o@@%ﬁriﬁéc&l%%ﬁ%rﬂﬁﬁn?aﬁ<e%rartr Frorifl perféififing the
doosepeningeclosingpperationsthert thecdoahepening-closingh signal D is
not gutput,anlthe eft.door.openingzclasing fevics, Q.1 e rghtdoor o, o
opening-closing device 51 do 10 nhot perform openlng-c?osmg control. A
coil‘type Felayeiréqit is dsed ivHee lefodeor epeairgREsig dnik 25 Bmdtheh t

Fightdeer gpeningsclosing Hpit&6Hlustrated e He- 4 howeveragtheever, if
configuration is not limited to that case. 15 [0025] With the abovementioned
configiration UPor rEE&ivinivfSTmaton traRSmited by the ATS S stem 10,
the C&qubrlad_em@gﬁ@acpencﬁmgwmehjm mhbodmenb'@eatjleg’w:ibemﬁfw
the dogr,opening Sids204 using: e sialign cade 20 stosed n fhe [akle 200

as the key code. 20 [0026] FIG. 3 is a diagram illustrating an example o
confiiitd of the ATFS Ebhtrbl ftormafion 202 MntHes Ugper Pafsi Fig. 31 do

1 ccontents 390acehtheeoritrel infospiatipn-2bt include a synchrerization flag
301(8,bits). annformation fype 3026 bits). 8 driving, dirgction 303 (2 bits).
a 25 track antéhna number 3 f( I bits), individual information ' 305 (36 bi S),
a CREGI1308416 i), alvda tepmiviatiorrflag 1307 8 bitsy in iHatwrder fromn ive

left sigle. [Q027] The information dype 302indicates the types.ot daformation:
handled by the transponder 12. For example, a
case.

15 [0025] With the abovementioned configuration, upon
receiving information transmitted by the ATS system 10, the
support device 20 according to the first embodiment is able
to identify the door opening side 204 using the station
code 201 stored in the table 200 as the key code.

20 [0026] FIG. 3 is a diagram illustrating an example of
contents of the ATS control information 2D. In the upper
part in Fig. 3, contents 300a of the control information 2D
include a synchronization flag 301 (8 bits), an information
type 302 (6 bits), a driving direction 303 (2 bits), a

25 track antenna number 304 (34 bits), individual information
305 (36 bits), a CRC 306 (16 bits), and a termination flag
307 (8 bits) in that order from the left side.

[0027] The information type 302 indicates the types of
information handled by the transponder 12. For example, a

30 stop aspect or a warning aspect is assigned to the
information type 302. Besides, as the velocity limitations
assigned are a divergence velocity limitation, a

curvilinear velocity limitation, a gradient velocity



30 stop aspect or a warning aspect is assigned to the information type 302.
Besides, as the velocity limitations assigned are a divergence velocity
limitation, a curvilinear velocity limitation, a gradient velocity 11 limitation,
and a provisional velocity limitation are assigned. The CRC 306 (Cyclic
Redundancy Check) is a code for detecting an error in data. [0028] In the
middle part in Fig. 3, the contents of 5 individual information 300b are given
for the'td<t 0P HivérgenteRretdcify fvftatidhil PRé irdibidtial Fformatioh
300bgegarding therdiverencesvelogity limimtionrnetudesc freekspaice 308 43e
bits), a limiting velocity 309 (5 hits), a limiting zone length 310 (8 bits), a
distéﬁge o J%L?C:Cn%hrtqogéllle f%(()) Jf)itéfl, ;Cli ﬁ‘r%1 code 312 (4 bits), and a station
codéV82816 bits)in that raed FrorRaké |eft sfded {0629 HersinnarRdEgk fhe

gndivigual;information 300b: regarging the divergence yvelagity lmitation
includes the line code 312 and the station code 313, the support device 15
20 Sccordmy o the st dmbodifiver réqdlires tB3ed E4UN: %ﬁ%tolfhfeoﬁrﬁéﬁw“
code @02 irethertabiey 200¢ (G030 rdwen freespavel 308 bf Bilits iscavailablede s
the dndividyal inforgatipn 300k regarding the divergence .velogity limitation, |
In the case of allocating that free 20 space to the track code; it is necessary

to sectrd’s hited by ARInGERES CoAsidefation, o exanipleRIGE statidng nout

1chavigLmany tracks. [0@31]i 1@ bitscarezaliptted toithe)Jistancestosttnouh 3ddde

If th Iculation is done, with the minimum 25 resolution af 4 mm intervals, it

5 posablE o Sbiain b 16 e (AT Aisthnts oF 3003 o (41623 pattoms)
AssUffiAg that thecaetial veloehtywita tram isB0 kAvh ! ititakesmedistanced o

aboyéézgdmﬁ@'Hﬁgeéﬁ$@PJ§N@éh@&locity limitation includes the
line code 312 and the station code 313, the support device
15 20 according to the first embodiment requires codes
equivalent to the track code 202 in the table 200.
[0030] The free space 308 of 3 bits is available in the
individual information 300b regarding the divergence
velocity limitation. 1In the case of allocating that free
20 space to the track code; it is necessary to secure 5 bits
by taking into consideration, for example, large stations
having many tracks.
[0031] 10 bits are allotted to the distance to turnout
311. TIf the calculation is done with the minimum
25 resolution of 4 mm intervals, it is possible to obtain up
to the total distance of 4092 m (4*%1023 patterns).
Assuming that the actual velocity of a train is 130 km/h,
it takes a distance of about 670 m to make a stop from that
velocity upon application of the emergency brakes (in the
30 case of usual deceleration of about 3.5 km/hr/sec). If the
size of the distance to turnout 311 is changed to 8 bits;

with the minimum resolution of 4 m, it is possible to

obtain up to the travel distance of 1024 m (4%256 patterns)



velocity upon application of the emergency brakes (in the 30 case of usual
deceleration of about 3.5 km/hr/sec). If the size of the distance to turnout 311
is changed to 8 bits; with the minimum resolution of 4 m, it is possible to
obtain up to the travel distance of 1024 m44*256 patterns) 12 at the time of
applying the emergency brakes. That is, in the ground device 11, by

changing the size of the distance to turnout 311 to 8 bits and by allotting the
remaming® Hittothe¥red $pace BB, FBECHNE Jusiisie to aliodate'5 that*
freetspace-taithe tiack codel Asta residh @isndlustrated i the lower padtiance
Fig..3, in_past-revision indiyidual information_ 300c¢ regarding the divergenc
velotc?ty ibr%llt]é)tlllc?n,?t!% [;JCOOSSéI/b el?%singfﬁ@de %eﬁ?}%eoccc%l egSIfr)jqanﬁet aels{]tqaﬂ ne2
codeiFIB &S wielPas acttacioesde 396 314t [GEIZIGRerrBEloM & the ddthfledte
Heseription of opgrations perfarmed by the suppoxtdevice Z01dispgsed at an
inter_locking station (i.e., at a station installed with a shuntg. Fig. 4isa . .
schématic diagram ot Stiffont Y&rd 1B3Firintf and & velocity cR8ck pattéhs B
an intetfocking IstatidorineEigod, 396 passengersiia a trainl Avgetoeffiat a
platfarm, kg platfarm Ha, or & platform K3, For example, ifa train enters

the station from the right side, the track thereof is a normal track 1L or a
revéisetrack’ 2624 ; if Brdifirertersthe! Station"fom the I8ft'side the e
1dtrackthereof is a normal track 1R or a reverse track 2R. [0033] The train A

enterj m the.normal track 1L can make a stop at the platform HI
o bl e Scp i AR b i e iR
reverser /R 2R eanfrnaked stoptartheylatfoimd4? iFgrtRermarn otredtrain

A entering-fromdibe;permalirack 1Rican make @ station installed with
a shunt). Fig. 4 is a schematic diagram of station yard
15 wiring and a velocity check pattern Pl in an interlocking
station. In Fig. 4, the passengers in a train A get off at
a platform H1, a platform H2, or a platform H3. For
example, if a train enters the station from the right side,
the track thereof is a normal track 1L or a reverse track
20 2L; and if a train enters the station from the left side,

the track thereof is a normal track 1R or a reverse track

2R.
[0033] The train A entering from the normal track 1L can
make a stop at the platform H1. Moreover, the train A

25 entering from the reverse track 2L or from the reverse
track 2R can make a stop at the platform H2. Furthermore,
the train A entering from the normal track 1R can make a
stop at the platform H3. Meanwhile, the departure tracks
from each platform for the train A are assumed to be a

30 reverse track 3L, a normal track 4L, a normal track 3R, and
a reverse track 4R.
[0034] In Fig. 4, the transponder 12 illustrated in Fig.

1 is disposed in plurality on each train line. Herein,



stop at the platform H3. Meanwhile, the departure tracks from each platform
for the train A are assumed to be a 30 reverse track 3L, a normal track 4L, a
normal track 3R, and a reverse track 4R. [0034] In Fig. 4, the transponder 12
illustrated in Fig. 1 is disposed in plurali’on each train line. Herein, 13
transponders Sl and S4 are disposed as protection against advancing blindly
against a home signal 401 and as protection against excessive velocity at

the BRVEIGBACE “Crossing? Whift*tranSpoidersss?, 33, B ana's6aré®s st
disposeshfof periormiag platfernn baltcantred. [O035) Asstume thatdhe train A

moving jn fron e, gt Sidg has. (e, qrigingl rayelling dieetion,jowarg the
pIatForm HT,t at is, on the normal track 1L, but train traffic resc ecﬁﬂing,

Whi€H # péffermed whkile i i Al iSmoving, Has foreed Toclidifge from

ghe pogpaktrack it to- the reversedrack-2knlmthat casg: the home signal
401 that is installed in the vicinit%/?of the shunt for the normal track 1L and

the févetse track 2L Nfichtsa stép Ashett tolthe Rormal tracR 1 Hnd 290
wa_ra'm@eas;aecttfbethg 15irewérse-track Plndnderdhat opndi:biwr WH_Eirrrethe
tralr%i-\apgg@ﬁs pyver the transpopder Sl the suppart deyice; 20, Jecejves;the

control information 2D containing the individual information 300c (warning

aspeed Mia thé 2T Shttraid deviee~3.120 Fegd6T 066N ‘f@ééi%iﬁd“ﬁl e-EGrtroP
1 dnforratior 203;, thea train Adqeerferms yelacityrcontrol bynereatingthesrelocity o

che attern Pl as illustrated in Fig. 4, Meanwhile, the pperation

et ) G 25 (et e el Bl haiion DU aga et Ty bthe 400

storedah the memtory PSunin 24handidetefrhinestthiebstatibntodec201 hike

track cqde 202, the platform infermatian 203, the dogr opeRinGites a stop

aspect for the normal track 1L and a warning aspect for the

15 reverse track 2L. Under that condition, when the train A
passes over the transponder S1; the support device 20
receives the control information 2D containing the
individual information 300c (warning aspect) via the ATS
on-train device 13.

20 [0036] Upon receiving the control information 2D, the
train A performs velocity control by creating the velocity
check pattern Pl as illustrated in Fig. 4. Meanwhile, the
operation determining unit 23 checks the control
information 2D against the table 200 stored in the memory

25 unit 24, and determines the station code 201, the track
code 202, the platform information 203, the door opening
side 204, and the platform train-car capacity 205. Thus,
the door opening side 204 can be identified before arriving
at the platform H2.

30 [0037] Herein, since the doors on the right side with
respect to the travelling direction of the train A are to
be opened, the operation determining unit 23 outputs a

signal for driving the right door opening-closing unit 26.



side 204, and the platform train-car capacity 205. Thus, the door opening
side 204 can be identified before arriving at the platform H2. 30 [0037]
Herein, since the doors on the right side with respect to the travelling
direction of the train A are to be opened! the operation determining unit 23
outputs a signal for driving the right door opening-closing unit 26. 14 After
the train A makes a stop and when the crew member presses the switch 41,
conftiniction’is establishedl thetehy makiy tiposeitsié & Butputihe dasi”
opepingselosintg sigral-3h ta the cight wloor Dpening-clasing deviee bhebeby

Her%gk ler\l/enilgthe crew fréembe(r) 15r11:|sg;1ck nr'?é p(rje(:)sosresotheen lswg|[t_(_:(pl40, N0

. . O € og'1ing
conjunction is established and thus the left door opening-closing device 50
doesBtopethte: J0038] FiggBtisckP exenplaryfoweltdan expriinirg a ftow

Sfor thercase wheathedrainLcrewesupRorbdeviees20 k10 decidesser the door
opening side, The support device 20 reads the control information 2D at a
congfﬁlgi Thterval [Step SN CHHE dpetaflidit dRterminihg tiit 23 Jetelimings &
whethertheokime code 1312 ibe &tatiore cofle B35 anvkthep¢rackecode 314 are

recorglgdgn the coptrol information,20), 13 It tha information is I%ﬁ%rﬂf?g Gres
at Step S102), then the operation determining unit 23 calls the table 200
storeddH the'mérfory tiit 24 aRdilentifies the” pRItfoTHPBRforNTAtIHh 203 and
1cthe deet @pening side 204, whichn catrespasd tothe statien codes20l-anddhe
rack code 202 20 1n.he {able 200 (Step 303). When the idenified door,
opening side 204 is the left side (fe tat Step 02) and when the crew
menbeehaSidréssed The switchad0- fYies at StepnSno5)ithe cpherdtibarmines
determiping-unit 23:9uputs,the d9or apening-clasing sigal B0 fo the leftc
door opening-closing 25 device 50 (Step S106). On the other hand, when
thetrack code 314 are recorded 1n the’ control information 2D.
15 If that information is recorded (Yes at Step S102), then
the operation determining unit 23 calls the table 200
stored in the memory unit 24 and identifies the platform
information 203 and the door opening side 204, which
correspond to the station code 201 and the track code 202
20 in the table 200 (Step S103). When the identified door
opening side 204 is the left side (Left at Step S104) and
when the crew member has pressed the switch 40 (Yes at Step
S105), the operation determining unit 23 outputs the door
opening-closing signal 3D to the left door opening-closing
25 device 50 (Step S106). On the other hand, when the
identified door opening side 204 is the right side (Right
at Step S104) and when the crew member has pressed the
switch 41 (Yes at Step S107), the operation determining
unit 23 outputs the door opening-closing signal 3D to the
30 right door opening-closing device 51 (Step S108).
[0039] Meanwhile, if the line code 312, the station code
313, and the track code 314 are not recorded in the control

information 2D (No at Step S102), then the operation



identified door opening side 204 is the right side (Right at Step S104) and
when the crew member has pressed the switch 41 (Yes at Step S107), the
operation determining unit 23 outputs the door opening-closing signal 3D to
the 30 right door opening-closing devicel51 (Step S108). [0039] Meanwhile, if
the line code 312, the station code 313, and the track code 314 are not
recorded in the control information 2D (No at Step S102), then the operation

15 det&hfining dnit 23%efmin<te® the ProcESSing " [5t40] Méreover, when
the identified dO(M‘onéeﬂziﬁg,Sidrﬁe&O%]iﬁzthﬁilﬁ’ﬁﬁzsj.dee(dieﬁoatrstepeﬁlﬁé) bttie
whegythe, grewy, member has nqt pressed the switch, 40 (No at 2tep 3109). 5,
then the operation 8eterm|n|ng unit 23 terminates the processing without
outpiftiRg thé To ot Vpetting-essifg Ssigriar 3D. Simikiay aiwhehstheSdeatified

oot epening: side 20diisthedightside (Right at Step=21Qd)butavhencthe
crew member has not pressed the switch 41 (No at Step 10 S107), then the
opeFPatior adtétthiffing it 23 tehiinatdd ﬁm%ep%%%rssﬁ%e@vﬁﬂgafoSFplur%ﬁng
the dognapeding-closing signal 3De[0041d Asidesdribedabove, theesupport
device 20 ;aceording,to the first emiodiment receives the cOMKOI IS nen
information 2D, which includes the individual information 300c having the
cod8 Tefifset BFtHereliable ARH XSt YrolRdTEVIEE 111 ahtitdckshi
1dndigidoa) infermeatian<300e against the tableiz0.Hence, informatiomates
regarding the door opening side can be received without having to 20 install
e SN TGaeEs MorEouar, SOnh T ha e totne oy L oe P
performedljusPbefore a train makes a stop, the crew member can direct the

passengers in a ;swiflypapnseutheumorns, dt used to-bedbe casesthat the
train classification information set in a train at the

according to the first embodiment receives the control

15 information 2D, which includes the individual information
300c having the codes revised by the reliable and existing
ground device 11, and checks the individual information
300c against the table 200. Hence, information regarding
the door opening side can be received without having to

20 install other ground devices. Moreover, even if train
traffic rescheduling is performed just before a train makes
a stop, the crew member can direct the passengers in a
swift manner. Furthermore, it used to be the case that the
train classification information set in a train at the

25 beginning gets overwritten by the use of a ground device
thereby making software processing a complex task. However,
herein, such processing can also be eliminated.
[0042] Second embodiment

In the support device 20 according to a second

30 embodiment, a station code and a track code are assigned to
the individual information for the case of a stop aspect.
[0043] FIG. 6 is a diagram illustrating an example of

contents of the control information 2D for the case of a



25 beginning gets overwritten by the use of a ground device thereby making
software processing a complex task. However, herein, such processing can
also be eliminated. [0042] Second embodiment In the support device 20
according to a second 30 embodiment, & $tation code and a track code are
assigned to the individual information for the case of a stop aspect. [0043]
FIG. 6 is a diagram illustrating an example of contents of the control

inforth@Hof 215 for-the'Cade 5f 49" Sté5 Bspett. 1 The tpper partinriy’ 62 ©f
contents 600arefl the controt infarmatian & [laéeltdefﬁlx:at to the=captetisit s

300@0%1‘ the §otrhrol mfogmayon 2D ]}IIInuasé[rated % A t[OO44J]1In th %dd
partin Flg are given fhe 5 contents of indivi n ormatlon 660b regarding

a stopY4spect. The |hb|ﬁ/|ﬁl}é?loiﬂaﬁ)rﬁ?aﬂbnleoﬁb@egéroﬁﬁg aJstop aSpect

gncludes freesspace; 688 (2hits), divergence: pattednicontinyance $Q9 6k bi),
aspect code 610 (3 blt? free space 611 (2 bl S), ssigonal attern correction

61273BiS), 10 Maintéharic 1) dist&rgE 16 Honde °°P

ancs Hiormahish
sigred 164 4t(10nbits)( distdmee t@gabeeqaént treous615 (5 vbits)eand fre¢ tern

spacs,616.(p:hity) indhat eragriromthe, laft side. Hergin, the diveroepce,

pattern continuance 609 is information indicating that, if dlvergence velocity
15 IiFRit&tor? Eontrél i3idiFeady? iAB8AwaY: thehnt %O%Il%td(ﬁﬂlrﬁﬂe%l f6osT-s) /
1 d\/learauhrte,ﬂadhe |m@h|ﬂafiuﬁlmf@ﬁm@1|@n @00k tregardingtha divergemnsae

veIOC|t t%t on, }tﬂg f{)e %8 of 3 f%lts 15 %vallable In the case %f %O
allocating that free space o the fack code, it is necegsary to secure% bits

by tékﬂr@ mt@eénérde?aﬁmpﬁ)ﬁé)éammé?ié@e statiohs thaving mampratcks.
[Ooﬁ@ﬂi’e@ei.@ethe M@rﬁﬂe{w@ %Q@@E@@Bg t@éﬂﬁ%ern continuance 609

is information indicating that, if divergence velocity
15 limitation control is already underway, then it is to be
continued.
[0045] Meanwhile, in the individual information 300b
regarding the divergence velocity limitation, the free
space 308 of 3 bits is available. In the case of
20 allocating that free space to the track code, it is
necessary to secure 5 bits by taking into consideration,
for example, large stations having many tracks.
[0046] Herein, the support device 20 according to the
second embodiment requires codes equivalent to the station
25 code 201 and the track code 202 in the table 200 as well as
requires a line code. Regarding the track code 202, the
maintenance information 613 specified in the individual
information 600b regarding a stop aspect corresponds to the
track code 202. On the contrary, regarding a line code and
30 a station code, it is necessary to add codes using the free
space 608, the free space 611, and the free space 616.
[0047] The station code and the line code require 6 bits

and 4 bits, respectively. Since the free space 608, the



second embodiment requires codes equivalent to the station 25 code 201
and the track code 202 in the table 200 as well as requires a line code.
Regarding the track code 202, the maintenance information 613 specified in
the individual information 600b regarding’a stop aspect corresponds to the
track code 202. On the contrary, regarding a line code and 30 a station code,
it is necessary to add codes using the free space 608, the free space 611
andtheFre®Sp5cé 616. 0047] ThErStatidR tode’dfid the finé c%‘ﬂ%%q‘iﬁre%
bitsvand A hits;respectivelyoBincestherfreeispace 608,the lihdree apace
611, a d the. free S@%%%lg garv a togalsqg 9 bits; thecr,e i%;l %q%rga%ergf 1

) o .
bit. In the individual rmation 60¢ regar%ﬁl)ngaapsetgp aspect, 10 bits are

allotéd @6 ke distahbe t6 home Sigrial 61Aensteane b didlar td tséead,

saboyementioned description. if-8 bits ate allatted te the distanee ta home o
signal 614, then it becomes possible to secure 2 bits. B¥hallotting those 2

bits AMSAG The ffee S5ase 8b8 fite frée'spice et ®and the frés Spate 616:
it bésomes possibie td allocatecthat éree 10 spacehy thé linetdode ahdthe2
statjon code: Meamwhile, as dgseribed aboyg, revision 0f the number of bitg

can be performed in the ground device 11. As a result, as illustrated in the
lowéF fartiR¥ig. 6,'ihipdst-resiEieiT SnBRFAdudl lififormatiohP660¢ rédarding a°
1 stopsgspect; i iIsd passiblesta-inghue:lire code 619, statian crde 648, and as

trackcode, 9L7; 100481 Given Pelow wiih Igference 1g Fig 4is.the. detglled
description of operatioris performe?l by the support device .?—|ere|n,
assumefthatele trairk Removingrih frei 260 the rightside hasuhé original

travelling.direction toyard. the platform H,sthak is, onsthe; noppak tragk 1L on
without being subjected to train traffic rescheduling while moving. o

individtdal information 600c regarding a stop aspect, it is

15 possible to include line code 619, station code 618, and
track code 617.
[0048] Given below with reference to Fig. 4 is the
detailed description of operations performed by the support
device 20. Herein, assume that the train A moving in from

20 the right side has the original travelling direction toward
the platform H1, that is, on the normal track 1L without
being subjected to train traffic rescheduling while moving.
In that case, the home signal 401 indicates a stop aspect
for the normal track 1L. Under that condition, when the

25 train A passes over the transponder S1; the support device
20 installed in the train A receives the control
information 2D including the individual information 600c
(stop aspect) via the ATS on-train device 13.
[0049] The operation determining unit 23 checks the

30 control information 2D against the table 200 stored in the
memory unit 24, and determines the station code 201, the
track code 202, the platform information 203, the door

opening side 204, and the platform train-car capacity 205.



In that case, the home signal 401 indicates a stop aspect for the normal
track 1L. Under that condition, when the 25 train A passes over the
transponder Sl; the support device 20 installed in the train A receives the
control information 2D including the indi¥fdual information 600c (stop
aspect) via the ATS on-train device 13. [0049] The operation determining unit
23 checks the 30 control information 2D against the table 200 stored in the
menhBR Ghit 24, i dEtermines tHe' Stationr Sode 261 S the tfack €60 202,
the platforat infermation 203 the tgot iapeningrside 204e and:dthe pladoemto
trai@)-ga(r) ca ggi,tyg g. 18 [:OaQCElOJHH rein, since the doors on the. left sideawith

ore eterminin nit O s
respect tg the trave Ing ]8|rect|on of the tralnlAlarge '[uO e openéﬁ,%e

opefatior defermifing’anie 28hcutpats-adsighabrardiving ke iefg depit 25 -
openingsclosing unit 25. 6 Aflrethe train A Mmakesdstoprand whentheerew
member presses the switch 40, conjunction is established thereb making it
posSibfe & Butplit thE ddor openifg tIo8ing - Siynaf 3B o the idfkdodr e+ <Py
openirig-clpsing deviceB@. Herein; mventifithelcrew spembeg nuistakienty
presses.the 1@ switch, 41,109 copjunctign s gstablished. and thys. the pight

door opening-closing device 51 does not operate. Meanwhile, since the
seqlighté df dpétatidris pBFofmel BiFthe suppértaievits 20 Sigenticarto

1 cthe Howebartallystratedoinjige t,dhe iexplanatian thereokisinethrepeated risnt
[0051] As described apove, the support.device 20 according to the Second .
eSS SLORR e The SAET AT 3, Wk THAGHGS thasa ahiLe.
individuaginformatian 606c havirkethetdodes revised hytheywelidblesamgpor t

existing; groynd device-11.:and checks the individual infermation 20:6Q0C ri g,
against the table 200. Hence, even in the case of making astop ata

nonﬁntéﬂﬁcﬁﬁﬁgﬁﬁﬁo}ﬁ8paFg%{gﬁf 1s not repeate

15 [0051] As described above, the support device 20
according to the second embodiment receives the control
information 2D, which includes the individual information
600c having the codes revised by the reliable and existing
ground device 11, and checks the individual information

20 600c against the table 200. Hence, even in the case of
making a stop at a non-interlocking station or at a stop
having no diversions; it becomes possible to obtain exit
information, to direct the passengers in a swift manner,
and to eliminate software processing without having to

25 install ground devices.

[0052] Third embodiment

The support device 20 according to a third embodiment
is configured to transmit the train classification
information 1D and the control information 2D received by

30 it to a support device 20a installed in each train car.
[0053] Fig. 7 is a diagram of an exemplary configuration
of the train crew support device 20 according to the third

embodiment and exemplary configurations of devices



having no diversions; it becomes possible to obtain exit information, to direct
the passengers in a swift manner, and to eliminate software processing

without having to 25 install ground devices. [0052] Third embodiment The
support device 20 according to a third erhbodiment is configured to transmit
the train classification information 1D and the control information 2D

received by 30 it to a support device 20a installed in each train car. [0053]
Fig.CP18'& diggrant of &n éxeéhiplary Tonfighfaion Gt tHESraif creWwSugptiteLe:
device=2@ acpording 4o the thiod iembodiment andrexemplary senfigarationsr

of dgr\{geéahleQ connected to the train crew fHEE’Qﬁ%%Vice 2e0\7eFr°§ eggcahmgle,

the support desvl‘llgg%ﬁs instafled n t .el?irst train car and the support device
20atisdnstafied inevery bilver tram €ar 6therthan théfirst train car. 5 [0054]

sThesupport deviee2Q is-gonfigurediby:. additianaly,dispesing afransmitting
unit 27 in the support device according to the first embodiment. The support
devﬁ:%dééé?ﬁcﬁﬁggs ATRRTo Uit 52275 Teft oo Spering-cloSing it 25a,
a rightrdoortopening<clesinguhind0 26a; lan dperatioandeteiméaring uriiti23a,
and 2, ransmitfing; unit27a. As cqmpared;fo the support deyice 20, 4he oor

support device 20a does not include the information interface 22 and the
ATSTterfage 24° J6055] Thé tratdmifting BAft 27°8Rd e Trarsntittiig 1% urit ©
1027aza0e,cennegied 46 adctfaasmission path 100dhasis, laidacross dhetrain ing
cars, Far tggt reason, tge t[_ﬁjn dclggsig'cgtigﬂ inforrtnaéignilclg a%j t ehcontrol
information ' 2D impor%ec]in By the support dévice 20 can be transrhitied via the
operatiorP detetminitg ¥kt 28aetheperation 0 détermidingatit 28a in the
suppardevice 208. Besides, ATs interface 21.

[0055] The transmitting unit 27 and the transmitting

15 unit 27a are connected to a transmission path 100 that is
laid across the train cars. For that reason, the train
classification information 1D and the control information
2D imported by the support device 20 can be transmitted via
the operation determining unit 23 to the operation

20 determining unit 23a in the support device 20a. Besides,
in addition to importing the train classification
information 1D and the control information 2D from the
support device 20, the transmitting unit 27a can also relay
that information to another train car.

25 [0056] The table 200 stored in the memory unit 24 or the
memory unit 24a includes the information regarding the
platform train-car capacity 205. That enables the
operation determining unit 23 to compare the length of a
platform of a station (train car capacity) with the length

30 of the train (number of train cars) making a stop. Then,
for each train car, the operation determining unit 23 can
determine whether the number of train cars is inside the

train car capacity of that platform.



in addition to importing the train classification information 1D and the control
information 2D from the support device 20, the transmitting unit 27a can also
relay that information to another train car. 25 [0056] The table 200 stored in
the memory unit 24 or the memory unit 24a includes the information
regarding the platform train-car capacity 205. That enables the operation

determining unit 23 to compare the length of a |;[Jlatform of a station (train car
capadity) With thé téngth ﬁo?&@ﬁ%ﬁ?gaﬁfrﬁbé OF trafit CafsSymaking s stop.
Then] der eachtirain catetheheperation-determiniag unib23 canddeternine and

wh tpler tche number of train cars (lls inside train .car ca atcgtg oé that
ot 30 O T R e At kg et Ho for the
caseRFiem thes irafn éfstv suppoftideviee 20Cama the tFainterewi Suspért on

Hevice-20a degideonrthe doos -openingiside 204 Hereiny, as,campared to the
invention 5 accordO{n%fto the first %mbodiment, tffle sequence of operations
diffst8Th ACA $tép tor déterining thé platfor trains §rré“a16alé}§/ 205 is
a_cidiih{aﬂyrprerforme&c h&em@@a}thm@mmeamém ekrg_kanmhoﬁgismed .
given.witl, taference fo,the,case of raceiving the,ipdividual 10 infoymatign., ;
300c regarding the divergence velocity limitation, the explanation is also
applidlietotheCase of fécsivitg frecintiidGaliRformiation:606¢ regarding

108 Stopraspecti P05])othe suppatidevice 20ireatdsdhe«contnal db-ipformation

2D gt constant intepyals é%t%%?%éﬂ% aperation et%‘é’{%ﬂ”ei”%”% 23 and,
the operation 8eferm|n|ng Unit 23a determine whéther thé Tine code 312, the
statioh codeld1i3cand the Atk cddel314 beerecordedifther egatraiing a
infogpggog LR Jf that information is recorded
[0058] The support device 20 reads the control
15 information 2D at constant intervals (Step S201). The
operation determining unit 23 and the operation determining
unit 23a determine whether the line code 312, the station
code 313, and the track code 314 are recorded in the
control information 2D. If that information is recorded
20 (Yes at Step S202), then the operation determining unit 23
and the operation determining unit 23a call the table 200
stored in the memory unit 24 and the memory unit 24a,
respectively, and identify the platform information 203 and
the door opening side 204, which correspond to the station
25 code 201 and the track code 202 in the table 200 (Step
S203) .
[0059] Subsequently, the operation determining unit 23
and the operation determining unit 23a determine whether
the train cars are within the platform train-car capacity
30 205. When the car numbers in the train A are set in the

ascending order (1, 2, n-1, n) from the travelling

direction; if "car number"<"platform train-car capacity

205" (Yes at Step S204), then the system control proceeds



20 (Yes at Step S202), then the operation determining unit 23 and the
operation determining unit 23a call the table 200 stored in the memory unit
24 and the memory unit 24a, respectively, and identify the platform
information 203 and the door opening stfe 204, which correspond to the
station 25 code 201 and the track code 202 in the table 200 (Step S203).
[0059] Subsequently, the operation determining unit 23 and the operation
detérmifirRPufit 23a détermiite whethéc ke traiR ears arel withirr thet platform

train-gar capaeity 30:205. Whenthegarnumbers inthe-trainAaresetdn the i s
ascending order (1, 2, n-1, n) from the travelling direction; if "car
nuNtSEr™ & Btaf6rm train-car capacity 205" (Yes at Step S204), then the
systet €ontrol proceedsh2l ctorStepnS205. Howaverfifdcar Aumberset in

s>"Plafform train, cay, Gapagity 20" (Nojat Step, S204), then the progessing is
terminated. [0060] en the car numbers in the train A are setin 5 the
desdéndingiorder {f, Alughey from thertraveling-directiomoé trigrber of erain

cars-£gr pumber s platform S5ain-Gar.capacity, 205°s0es at siep, S204) .hebe
the system control proceeds to Step S205. However, if "number of train
car$eaF hEmBEr® e piktform ttafRcarfapaciP?65©10 (No at’Ste5204),

then the procassing is terminated. (006 kL When the,identified doorqpening
side 204 is the left side (Left at Step S205) and when the crew member has
10redSty tHe sWitth 26°Kes 5?%%6%%0%5%%386@&% betstiifirefunit 23

outp_mtsethle doorvo‘panimgm:lcisiegsigiﬁmc&SiBDﬂodpedjeﬁgiq{_ﬁrdmemmgﬁo_sihg
device30 é?f%e& P20 Qn E%%B”L%W%”%A’&;‘%é@e ldentified, doar. ppening

n
side 204 is the right side (Right at Step S205) and when the crew member
hasiressed thé swittht4 (N6 at Stepas2@gEp S206), the operation

determining unit 23 outputs the door opening-closing signal
15 3D to the left door opening-closing device 50 (Step S207).
On the other hand, when the identified door opening side
204 is the right side (Right at Step $5205) and when the
crew member has pressed the switch 41 (No at Step S$5208),
the operation determining unit 23 outputs the door opening-
20 closing signal 3D to the right door opening-closing device
51 (Step S209).
[0062] Meanwhile, if the line code 312, the station code
313, and the track code 314 are not recorded in the control
information 2D (No at Step S202), then the operation
25 determining unit 23 terminates the processing.
[0063] Moreover, when the identified door opening side
204 is the left side (Left at Step S205) but when the crew
member has not pressed the switch 41 (No at Step S206),
then the operation determining unit 23 terminates the
30 processing without outputting the door opening-closing
signal 3D. Similarly, when the identified door opening

side 204 is the right side (Right at Step S205) but when



the operation determining unit 23 outputs the door opening 20 closing signal
3D to the right door opening-closing device 51 (Step S209). [0062]
Meanwhile, if the line code 312, the station code 313, and the track code 314
are not recorded in the control informatiéf 2D (No at Step S202), then the
operation 25 determining unit 23 terminates the processing. [0063] Moreover,
when the identified door Ope?{i};]g% side 204 is the left side (Left at Stge%SZOS)

but WherftHe"créw Hhenitst 8t fressedthe switdtra {Ro destdp SteP
S206) 0 then the operation determiningeuait 23rterminates the 30:processig

without outputting the doar,opening-closing _signal 3D. Similarly, when the.
Wi Ronoa e i eraat s ds e ol s SV RS

wheht222the3érew member has not pressed the switch 40 (No at Step 5208),

ghen thes aperationsdetespiningunit 234erminates ithe processing.wishout
outputting the door opening-closing signal 3D253 [0064 ﬁ\S des,crg)ed above,
acchcﬁﬁg %o e PO devide®20 ahd'the susPort devite 204 if'the third

embmdt?mem,ethe, ccuﬂnteoldnfmmdtioimz_rhwﬁmg_mhé Dehisef;lngodes igevi sed
transjtied 1g the stipport.davice 2&%'“%3%?&@ §agh iraip car, [hetafore, ig,
each train car, the control 10 information 2D can be checked against the
tabl&é200. Héride, “Hithout hav g tcCinstdll Grstihd-dévices?it is pbSsibRétd o+

1 oprevertaceidental opening okdoorsafdthosgdraipcars thatare oxtside thence,

train car capacity of the platform. LIC))065 Fourth embodiment 15 The support
o B oo o HLETROC el 12 KR SRR o
uponteeeiving tive csontrd! infermition? thel passendeisinsthettrainrarears

notifigd about the side;at which the doers WoLlhOpeY- o the platform.

[0065] Fourth embodiment

15 The support device 20 according to a fourth embodiment
is configured in such a way that, upon receiving the
control information, the passengers in the train are
notified about the side at which the doors would open.
[0066] Fig. 9 is a diagram of an exemplary configuration

20 of the train crew support device 20 according to the fourth
embodiment and exemplary configurations of devices
connected to the train crew support device 20.
[0067] The support device 20 is configured by
additionally disposing a train information providing device

25 interface (hereinafter, simply referred to as "interface")
28 in the support device according to the first embodiment.
[0068] The support device 20a includes the memory unit
24a, the operation determining unit 23a, the transmitting
unit 27a, and an interface 28. As compared to the support

30 device 20, the support device 20a does not include the
information interface 22 and the ATS interface 21.
[0069] Although the switch 40, the switch 41, the left

door opening-closing device 50, and the right door opening-



[0066] Fig. 9 is a diagram of an exemplary configuration 20 of the train crew
support device 20 according to the fourth embodiment and exemplary
configurations of devices connected to the train crew support device 20.
[0067] The support device 20 is configuréd by additionally disposing a train
information providing device 25 interface (hereinafter, simply referred to as
"interface™) 28 in the support device according to the first embodiment.
[0068]°FHé Suppdrt device 202 intiudes thethehisty Uit 24aC thé operamsit t
detersining anit 23a, the transmittingd emit27 @ cand anlintestacen28.As

compared,1p the suppoyt,39 device 20, the syppert device 20a does.not,
include the information interface 22 and the ATS interface 21. [ 655]

Althbughtthersivieeh20 1 iR Switch 41, the left door opening-closing device

0, and-the rightdaor opening 23w£losing gevice:dh are et dlusiatedzeach
of the sugportfdevice 20 and the s_uiggort device 20a inclufdes those _
elerh&Rtin Al TdSHtich Thatmier (o that fivthe first BhdP the dhify Processing
_eml@cfdims.oﬁ_ [q&m]rm_artain inferm aninnqy@vitimg @iév&}ep%taml a imi nof
inforrpation proyiding deyice; {0a perform.processing of station infarmatian

and processing of expected time of arrival, and transmit the latest track
infoftfafiGAY6a PassRRGBFEbMPattfiehPindidatdl ¥ 1%am aFasEehger 10
1 ccomparprephindicaton Ydat sespectivehs Sisee the 1ipfornsatior regarding

train ogerati n can also be displ Xed on the passenger compartme t
S . . 1
.nd.é&to?ﬂ%ﬁﬁ?her P %]égﬁa r %oarﬁaar?ﬁ\eerrﬁo‘fﬁ&réa%aﬁfa, S.%ls%osgsl.&% 1Y

inform, Wiilel tes fraireis moVing, the sidd ad whidly the/ doersiwoutd bpenciger
nexttime, [0QZLl The ntetface 26 and the intestace:28a are respectivelyniie
conggg&%ﬁg}g}@gt§g$gggvngﬂgng{ggdgg;Which the doors would open
15 next time.
[0071] The interface 28 and the interface 28a are
respectively connectable to the train information providing
device 70 and the train information providing device 70a.
Besides, for example, each of the interface 28 and the
20 interface 28a includes a connection port for LAN or RS422,
although the configuration is not limited to those cases.
[0072] In an identical manner to the third embodiment,
the support device 20a installed in each train car can
import the train classification information 1D and the
25 control information 2D through the transmission path 100.
Thus, in each train car, the operation determining unit 23a
can determine whether the corresponding train car is within
the platform train-car capacity 205 and output the
determination result on the passenger compartment indicator
30 Tla.
[0073] As described above, according to the support
device 20 and the support device 20a in the fourth

embodiment, the control information 2D having the revised



device 70 and the train information providing device 70a. Besides, for
example, each of the interface 28 and the 20 interface 28a includes a
connection port for LAN or RS422, although the configuration is not limited to
those cases. [0072] In an identical mangér to the third embodiment, the
support device 20a installed in each train car can import the train
classification information 1D and the 25 control information 2D through the
tranS§Siohpath* 00" ThE, iCeddF traiPBAF, the Bperation Yeterthimind tnit™
23acgah determineawhether theccarresporiding drair carés-within theplatborma r
train-gar capacity 205 and.output the determination result on the passenger
compartmont dicater 30 715 [B0TAT AS destiibod abave Sossrding 18 e
SuppBAat degicer20 andthesupperedeviee Zoaifteviourtht emBodinsent, the
sonfrehipdermation 2D; havingthereyvised,24 s cedes isttapsittedito-the n, o
support device 20a installed in each train car when the train A passes over
the TranspolidBi=rz. Thifs, &Veh iPain trafiic reschdiufiig s petormet” jadt
beferetatrain makes@sstop and even if the crew 5 member is not in a

posifiog i directibe,passengers i 2. swift manner. e dooropeqing;side

can be notified in an automatic manner. [0074] Meanwhile, in place of the

trai fritBrAafien AproViding HeviCe 70Ramt iR passergePesipanmemdicator
1dndicator a10 7dq avsindicataptight-can be instatled onithencab for-aetifying the

doorr1 gggpingﬂsideh%OA&OB¥ connecting éqt%%ln %r}‘le}ce %8 to tplat intdicatorchight,

I T or. openlindg: [ CO SCtln
the Crew member can” @asily deternine oor ‘opening side upon Teceiving

the icomtidldnformation 2D215 INDUSTRIAL IAPRLICABITYW member can

easily determine the door opening side upon receiving the
control information 2D.

15
INDUSTRIAL APPLICABILITY
[0075] In this way, the present invention is applicable
to a support device for supporting train crew in performing
a door opening-closing operation and is particularly

20 suitable as an invention for obtaining information
regarding the door opening side in a prompt manner without

having to install ground devices.



[0075] In this way, the present invention is applicable to a support device for
supporting train crew in performing a door opening-closing operation and is
particularly 20 suitable as an invention for obtaining information regarding
the door opening side in a prompt mannéPwithout having to install ground
devices. 25 CLAIMS 1. A train crew support device equipped with a door
opening-closing signal output unit for controlling a door opening-closing
device of a train in response to a doorcé%%ﬁing-closing operation performed
by a crew member, thee traimprew suppott-deviee copaprisinghadrainor
clasosificatircl)n igﬁ%rgnation interﬁ_c% that jchrth%' gom atr igo L#nber setéiggr
[

pening— 1Ng, S1 utpu or, CO in
device, tralr(ijI number %Iass?f?catlon information that mclugles aline %oae 10

indie&tg adtravelbiginéof iceait sosthtiohitode irdieaing a-stop, axrack

sodgdadicating miainytragk, platform infeypatigniindigating @ platiorm, the
direction, a door ogenin -closing side, and a platform train-car capacity; 15

an ATS ifterfact thathaporieSTroRT ah ATE S50, ATS control information
that includesttheilmecdéods, ithecstation code,rard thentrack €oliesa meatory

unitipat.stores the train pumber, glassification; ipformation: and.20,an, e -

operation determining unit that checks the line code, the station code, and
the fraeR TotERERRIEAMAPETATS CohtroF infSfimatiT againstthé thsin

1 onumberi @ha}ssH@aéiOﬂﬂa&Hmatm,lid@@tif&ﬁ:s a daﬁﬂper&ng;§iadﬁ&{ code

ConeSROTA AL, Ui oo peri s 2o sarpl o e s

accordifig tolaimf¢rmation indicating a platform direction, a
door opening-closing side, and a platform train-car
capacity;

15 an ATS interface that imports, from an ATS system, ATS
control information that includes the line code, the
station code, and the track code;

a memory unit that stores the train number
classification information; and

20 an operation determining unit that checks the line
code, the station code, and the track code included in the
ATS control information against the train number
classification information, identifies a door opening side

of corresponding train, and outputs a door opening-closing

25 signal to the door opening-closing signal output unit.

2. The train crew support device according to claim 1,
wherein
the ATS control information is individual information
30 regarding a warning aspect which incorporates the line code,

the station code, and the track code.

3. The train crew support device according to claim 1,



wherein the ATS control information is individual information 30 regarding a
warning aspect which incorporates the line code, the station code, and the
track code. 3. The train crew support device according to claim 1, 26 wherein
the ATS control information is individual #%formation regarding a stop aspect
which incorporates the line code, the station code, and the track code. 5 4.
The train crew support device according to any one of claims 1 to 3, wherein
the Bp&Fatidh determining unit includes a transmitting unit for receiving the
ATS contrehinfarmsatiom anditherlfd trairt iumbes classificatien infafmmatian i on

through a ransmissjcon path Iai(% a osshtrain cars, and Qutpyts Eh.e door
reggarding 4. S ? asgec &ﬁl? Incorporates e he Ccode,
opening-closirng signal based on a platform train-car capacity and a number
of tral® cafsr 18>8, Fhetraintfew supportledie@saccording to claim 4,
swherein the operation determining unit includes a train information providing

device interface that outeuts information, which indicates a door opening

side; to a 20 traif MENMATBn PHYdiNg RVice caTiveddd s ar ifditatdrinCt
_correSpd;mdinJg ttr_ai_rﬁ amih@ut@yis the door opening-c_losing signal to the _train
'”forma“O'BkPéoéé_@ér%%tQ%‘{{C%é”ctSEfﬂ?Siﬁg Guihe WAl greve suppott device ; o

according to claim 5, wherein the train information providing device interface

outpits thé Hoor Tiehing ¢IG<ifig g 18 Boor BpERITRY" Sifle EficAtBE light

1adnstalled onraedbr classification information through a
transmission path laid across train cars, and outputs the
door opening-closing signal based on a platform train-car

capacity and a number of train cars.

15 5. The train crew support device according to claim 4,

wherein
the operation determining unit includes a train

information providing device interface that outputs
information, which indicates a door opening side, to a

20 train information providing device connected to an
indicator in corresponding train, and outputs the door
opening—-closing signal to the train information providing

device interface.

25 6. The train crew support device according to claim 5,
wherein
the train information providing device interface
outputs the door opening-closing signal to a door opening

side indicator light installed on a cab.



