1 DESCRI PTI ON TRAI N COVMUNI CATI ON SYSTEM AND TRAI N COVMUNI CATI ON METHOD
Field 5[ 0001] The present invention relates to a train comrunication system
that is configured by a formati on of one or nore vehicles and a train
comuni cation nethod for the system 10 Background [0002] TCP/ I P has been
wel | known as a commruni cati on protocol between devices. In TCP/IP,/an IP
address is used as information for identifying a device when comuni cati ons
bet ween devi ces are performed. When TCPAHIP is used, an I P 15 address that
is uniquely determ ned needs to be gldggategyi o each device on a network.

[ 0003] As a nethod for determ ning an I P address of each device on a

net wor k, tHEEN SOMMBtNed 16N srYGIEd Agilard RAR Nadd@esRl (3 Idadh MIEVICEe whi |l e
avoi ding duplication, 20 recording the IP address in a recording device in
each device, and using the recorded |IP address at the tinme of starting the
device. [0084]ikurthernore, as a nethod for determ ning an | P address of
each device on a network, there is also a nethod 25 of a RARP (Reverse
Addr ess “ResldlUitlilon Prigteodd1os rsed,n oy iekaksi it Nork oPat et i terature 1).

In the RARR, eac i ce qﬁgpqﬁ;-tr%p§gjg§%% RJressage 49 a wor k at
a starting(¥?ne.qﬁg§£§%1§§%ber on thé networ |strfiﬁaes an 1P ag ress to
a transm ssiren caourcre denicd od ariche netador lcddtum gegsponse ithod HeRARP

nessage.
9 the system.

10  Background
[0002] TCP/IP has heen well known as a communication
protocol between devices. In TCP/IP,san IP address is used
as information for identifying a device when communications
between devices are performed. When TCP/IP is used, an IP

15 address that is uniquely determined needs to be allocated
to each device on a network.
f0003] As a method for determining an IP address of each
device on a network, there is a method of providing an IP
address to each device while avoiding duplication,

20  recording the IP address in a recording device in each
device, and using the recorded IP address at the time of
starting the device.

[0004] Furthermore, as a method for determining an IP
address of each device on a network, there is also a method

25 of a RARP (Reverse Address Resclution Protocol) (see, for
example, Non Patent Literature 1). In the RARP, each
device broadcast—-transmits a RARP message to a network at a
starting time. A RARP server on the network distributes an
IP address to a transmission source device via the network

30 in response to the RARP message.

[CCO5] Further, as IP-address distribution methods

alternative to the RARP, there are BOOTP, DHCP or the like.



[ 0005] Further, as | P-address distribution nethods alternative to the RARP,
there are BOOTP, DHCP or the like. 2 Each of these nechani sns determ nes
an | P address by distributing an I P address to a device. Citation List Non
Patent Literature 5[ 0006] Non Patent Literature |: Douglas E. Comer,
"Internetworking with TCP/IP, Vol. 1, 4th Edition, August 2008, KYORI TSU
SHUPPAN Sunmary 10 Techni cal Problem [0007] As a comruni cati on protocol

bet ween devices that is set in a formati2zon of a train, a case of using

TCP/ 1P is congi der ethefeOmea¥amlsns BReGaUsSE nd i MH Speyf e, in a unit of
a formation, |P addresses of devices that are 15 installed in a fornmation

need to be St HEPURINGAIATY 1di FAASHESS Vsl Ge$€ VP&t cul arly, consi dering t hat
trains are 4y intained in a unit of formation, it is considered
pref erabl e tﬁat EErr%ltt?aql(%eyadi fferent I P addresses are provided to devices of
a sane nodélorbetaweeit Vahieolagsivien 20 a formation and a sane | P address i s

provi de to[&g](;bvd ces of the same nodel when the de\ﬂi ces are installed at the
same positi I a PR hetwedd et SR9LEs dddi%FEE, provi sion of

the | P addressesaes MAthNesd 1 adpe ripndi wicduahl y sand ganuall y 2peffser med to
all devices each 25 tine when a formation is configured, and preferably, IP
addr esses &0 SautkartTIEAl ISHURRANA t hout duplication at a systemstarting

time.

Summary

10 Technical Problem
[0007] As a communication preotocel between devices that
is set in a feormation of a train, a case of using TCP/IP is
considered, for example. Because a train is operated in a
unit of a formation, IP addresses of devices that are

15 installed in a formation need to be set at mutually
different values. Particularly, considering that trains
are managed and maintained in a unit of formatiocn, it is
considered preferable that mutually different IP addresses
are provided toc devices of a same model between vehicles in

20 a formation and a same IP address is provided to devices of
the same mcdel when the devices are installed at the same
positions in a formation between formations. In addition,
provision of the IP addresses does not need to be
individually and manually performed to all devices each

25 time when a formation is configured, and preferably, IP
addresses are automatically set without duplication at a
system starting time.
fooos] The present inventicn has been achieved in view
of the above problems, and an object of the present

30 dnvention is to provide a train communication system that
can provide mutually different IP addresses to devices of a

same model between vehicles in a formation and can provide



[ 0008] The present invention has been achieved in view of the above

probl ens, and an object of the present 30 invention is to provide a train
comuni cation systemthat can provide nutually different | P addresses to
devi ces of a sanme nodel between vehicles in a formation and can provide 3
a sane | P address to devices of the sane nodel when the devices are
installed at sanme positions in a formati on between formations and
automatically sets | P addresses, and to Pprovide a train conmuni cation

method. 5 Solanom# adrehlemnd 0RO8]dd:s ardeamd a5 W dde wakoev e obl em and
in order to attain the above object, in a train comunication systemthat

i s configurddliGesa 5t ndtsTon- '61d &t rate corsiti tuted by FOTERd i61 nor e

vehi cl es, tih : r t..Jdnvent | i ; i catj.on
relay devi cge}?%vﬁé/aet% iegsgﬁlast%%q]sgcf%ﬁlﬁ%euédc agffldta%eqﬁv%%dg? and 1S corgrin%crjtogd to
an i nter - vehi gb e wighanmiteatiironc guatun isged iam imettehd.cl e communi cati on pat h;
and one_or nore communi cation term nal devices that are 15 installed in
each of °the vehicles and are connected to the communication rel ay device in

a sane vehigd g,y he, igyghiel € communi cation path. The communi cation
relay device includes a vehicle-information acquiring unit that acquires
vehi cl e i nfidritli on iTndicoata mg carsdlneef driveatalervepasiatilem @20 ra orelsicl e in
whi ch the %mngg§atuin Qi|%¥ devi c isrﬁg§talu§d and tnan%nits th%@

acqui red vehi ¢t e 4t of Mati R T & PRE in-Vehi ¢1'é Comin Catiodn PatW > Eth of
t he comunitgait ons t@yMAiRAlredevirces fAdieldtdes &f a train constituted by
comuni cati oni dentification-information determ ning unit that includes a 25

cor r espBndetite VaBiera abicd eget Wia FoWt AU dhs oW e tedetyansdein of the
CO””UH'Cat'fHEf&HéE;n%J(ﬁgﬁﬂdﬁidgﬁion relay device that is installed in

each of the vehicles and is connected to an inter-vehicle
communication path and an in-vehicle communication path;
and one or more communication texminal devices that are
15 installed in each of the vehicles and are connected to the
communication relay device in a same vehicle by the in-
vehicle communication path. The communication relay device
includes a vehicle~information acquiring unit that acquires
vehicle information indicating an in-formation position of
20 a vehicle in which the communication relay device is
installed and transmits the acquired vehicle information to
the in-vehicle communicaticn path. Each of the
communication terminal devices includes a communication-
identification-information determining unit that includes a
25 correspondence table that is set without duplication for
each model of the communication terminal device and
provides communication identification information to be
used corresponding to at least the vehicle information, and
determines the communication identification information to
30 be provided to the communication terminal device at least
based on the vehicle informaticn having received from the

in-vehicle communication path and the correspondence table.



provi des conmmuni cation identification information to be used correspondi ng
to at |least the vehicle information, and determ nes the conmmuni cation
identification infornmation to 30 be provided to the comruni cation term nal
device at |east based on the vehicle information having received fromthe
i n-vehi cl e communi cation path and the correspondence table. 4

[ 0010] Additionally, in a train conmunication nethod of a train

comuni cation systemthat is configured4in a formation of a train

constituteddwoone omdMRe ov@hil6l esn ang hat cotkhkdes ta =0 MaHHEAdoN
relay device that is 5 installed in each of the vehicles and is connected

to an intera ahilegl eovowmisiadaonos ysaem ahdtad si sondhiogredcdmmani cat i on
path, and T i % %‘“%‘%%‘i%atc'o%%tti %@e’&a%gd%‘é'ec 3. Ligt g inskal led in
each of the vehicles "and are connéectéd to t communi cation rtélay device in
a same 10 wehi elhe thy nidiedes- vekicgh@ndenmirincakilay pathcet héanetikod of the
present _invention, includes: a step of acquiring, by the conmunication
rel ay devi déistpdricgt én meermetli éhe Naindatehg 28R i's- PEFREGTER posiPfion of a
vehicle '”:ﬁ%ﬁéﬁl&é@%ﬁﬁ%hb%hﬁuhf%%k&ch§ Lnst alledy, anstepiehdransmtting,
by 15 the comruni cation relay device, the acquired vehicle information to
t he i n- vehicmuedmainiotatiadh , pank, caes tep mofrer ecamuinngaliy. onhé ecoramadi cat i on
term nal device, th ehicle informati,on fromthe in-vehicle comruni cation
pathi and 2S0&5 of TaE & G 10y Cedlh S6F Tt RE CORIRIC&L I on 726 £ nal
devi ces, the P ¢at toR IdaRinfii-eatioan rnhor srklier 6o he sprevi ded to the
communi cation term nal device at | east based on a correspondence table that
i s setlithedtcdapbiveaticon nfFoehdadle wodeundatienc oafini caei ow thedmodal
devi ce and _provi des communi cati on .i tificati 25 A nf ion % be used
correspondﬁ%& £6°5¢ e&?f‘Pﬁéoﬁéhﬁggggﬁﬁ dr%a?g%ﬁ,%gngc%%g%éé i'c g
i nf or mat i onHea\oRguheeeitvet. rlQallMiiecadadichienal Ly formaa ibhai n
conmmruni cation met hod of a train conmunication systemthat is conti%ured
indicating an in-formation position oI a vehicle in whic
the vehicle itself is installed; a step of transmitting, by
15 the communication relay device, the acquired vehicle
information to the in-vehicle communicaticn path; a step of
receiving, by the communication terminal device, the
vehicle information frem the in-vehicle communication path:;
and a step of determining, by each of the communication
20 terminal devices, the communication identification
information te be provided to the communication terminal
device at least based on a correspondence table that is set
without duplication for each model of the communication
terminal device and provides communication identification
25 information to be used corresponding to at least the
vehicle information, and the vehicle information having
received,
[0011] More additionally, in a train communication
method of a train communication system that is configured
30 in a formation of a train constituted by one or more
vehicles, and that includes a communication relay device

that is installed in each of the vehicles and is connected



30 in a formation of a train constituted by one or nore vehicles, and that

i ncl udes a conmuni cation relay device that is installed in each of the
vehicles and is connected 5 to an inter-vehicle conmunication path and an
i n-vehi cl e communi cation path, and one or nore conmunication term nal
devices that are installed in each of the vehicles and are connected to the
comuni cation relay device in a sane 5 vehicle by the in-vehicle

conmuni cation path, the nmethod of the prisent invention includes: a step of

transmtting tan tihe d:-neghiclee GoirmHceaticon matrh aky each-afeHihe o
comuni cation term nal devices, a comunicationidentification-information
request si AP WHCH eqieRdiiy &0 AearshitssicoF FRUemRiniatiegminal

denti T catd s ddif QIA! 1% Lo dde cemunieat] off el daviee: 4 PLER, of
recei ving, by the comunication relay device, the comunicati on-

i denti fi catdamdaifest nat itdre reeguesticsitgral Afealem tdeer liae Vehiaclssaneommuni cat i on
path; a_step of determ ning, the 15 communi cation relay device, the

cormuni cat i ‘G i Hénti% it i _Vlb GG B Hovidddd tdeeddi o e

conmuni cat itk tfdEAl Jd/MImeSn Rasadi At l@ast & coesendence 4 able
that is set without duplication for each nodel of the communicat’ on
term nal déicce raritkRE sy evuinges iceviam ¢attibon biydemtdlf icdattihen i nformation to

be used corrGapending &0 Al 6ast yeicle inforgmiion, apd the venicle
i nformation, by obtaining the Vehicl'e G ormat i on in icating an

i n-formati ariegpasiftiicert iefh-a nfehinedte dr sl it e tevi g d treehfe dts nignst al | ed;
a step_of transmtting, by 25 the communication relay device, the
deternﬂﬁedtﬂﬁﬁﬁﬂﬁﬁﬁﬁﬁﬁbﬁ FEMTTFIERTIOR iifearrdticen {og tid armakdiane te
communi cat i Raf t f, T i\d.ng, t i iQn r.m nal
devi ce, thégg%nnunﬁ%g?%gﬁiﬁhgﬁ???ﬁé%f?é%ai%?5%%%&?%%9$¥%%3F%§EiE?VE%FcIe 30
comuni cat icamupatita tAdvamted ggo ukk vitfdeg ¢ ttheo fodmmeritdadn oné [ 0012] According to

t he present, j ny don, co icati.on identification informatiagn to be
prodeed t&dfnéﬁylca ion-i1nrormation request gigna f}om the %n—

vehicle communication path; a step of determining, by the

15 communication relay device, the communication
identification information to be provided to each of the
communication terminal devices, based on at least a
correspondence table that is set without duplication for
each model of the communication terminal device and

20 provides communication identification information to be
used corresponding to at least vehicle information, and the
vehicle information, by obtaining the vehicle information
indicating an in-formation position of a wvehicle in which
the device itself is installed; a step of transmitting, by

25 the communication relay device, the determined
communication identification information to the in-vehicle
communication path; and a step of receiving, by the
communication terminal device, the communication
identificaticon information from the in-vehicle

30  communication path.

Advantagecus Effects of Invention



comuni cation term nal device is determ ned based on at |east vehicle
informati on and a correspondence table that 5 is set w thout duplication
for each nodel. Therefore, mutually different pieces of communication
identification information can be provided to comuni cation term nal

devi ces of a sanme nodel between vehicles in a formation, and the sane
comuni cation identification information can 10 be provided to devices of
t he sane nodel when the devices are inst@alled at the same positions in a
formati on thatlare spesidrethdytd hehes anes s clrevd mfiarratd omnstseann
formations., Furt hernore, because the communication term nal devices obtain
cormmuni cat | BT eht $3 5 2R | oM UG kR et i h RIGTHESbrdi iy to vehicl e

i nf or mat i on. bt Hesmsel Yiesye SetAd NG Of: ddhe; sc%@mnﬁa{écprbasd_foptcjﬁ igation

information is perfornmed automatically. Brief Description of Draw ngs
20[ 0013] [ FIt®ad] WG cle i worfiguratd on abagrsamroferacd ran ecdrimini cat i on

system according to.a firs nbodi nment FIG, 2 .G IS bl ock di agram
of “an 1 5t or Tl S Corlf QU st [ Br o G bl by GRS

conmuni cat i 1 1§ N £ Hend e o Beey B MEdrndhe-di st 2banxodigen, [FIG
3] FIG 3 depicts a sequence for a communication term nal device to

det er mi ne comMRIMMEEGDEAT dEntRTOEATDA G riFGH G Gan theermims In

conmuni cat i 0 2y4 el agcor i od tﬁ%ﬁégr}stv hodi rent . %Oc{)ﬁrla%ioﬂ, FIG 4
is an exanple of a correspondence table of a relationship between 'vehicle
i nf or mat i orerahd: oo Mg catrnom i akentdrf i ichdn toinf i aftorarmatiraig ritdte on/ can
correspgondence t ab) ei ng, hel d by ,

com‘run!8 at ﬁb%i%%‘fjicf"rcgaii‘? SV MGt r%fi%}? R WSy Wt §he sy iGesst

embodi ment .o bl Gs &l HGaS 4% ssaniiauratd.on o agrasmole o Gamypieation
term nal device according to a second enbodi nent.
specified by the same vehicle information between
formations. Furthermore, because the communication
terminal devices obtain communication identification
15 information corresponding to vehicle information by

themselves, setting of the communication identification

information is performed automatically.

Brief Description of Drawings

20 [0013] [FIG. 1] FIG. 1 is a configuration diagram of a
train communication system according to a first embodiment.
[FIG. 2] FIG. 2 is a block diagram of an internal
configuration of a communication relay device and
communication terminal devices according to the first

25  embodiment.
[FPIG., 3] FIG. 3 depicts a sequence for a commnunication
terminal device to determine communication identification
information in the train communication system according to
the first embodiment.

30 [FIG. 4] FIG. 4 is an example of a correspondence table of
a relationship between vehicle information and

communication identification information, the



[FIG 6] FIG 6 is another configuration diagram of the comrunication

term nal device according to the second enbodinent. 10[FIG 7] FIG 7 is an
exanpl e of a correspondence table of a relationship between a conbi nation
of vehicle information and in-vehicle position informtion and

communi cation identification information, the correspondence table being
used by a comuni cation-identification-information 15 determning unit in
the second enbodinent. [FIG 8] FIG 87s a partial configuration diagram

of a train COMANHGRARR DRHIRMARGG HAG 1y & Ridh@erBedicpent.  [FIG 9]
FIG 9 is a configuration diagramof a train conmunication system accordi ng

to a fourt hdarodiimsaitiomGficGnatolorFldgt erpiddapicc g id sequdece e a
conmuni cat i Gejjm% device to determ ne comruni cation identification

]
. . & O . . . . . . . . .
informati on of a COFFTIUI’II cation termnal device in the train communicati on

system accormiiaqng 3o tihie ,f guritsh :eneediingitat 12 aseriapt iogn sof Enbodi nent s
[ 0014] Exenpl ary enbodi nents of a train communication systemand a train
conmmuni cat i GIFTHEHNST 188k dreditig atlo dave Fr &R dimee v 6n SEAORdbe expl ai ned
bel ow in deén@jddi\@qet&_r eference to the acconpanying drawi ngs. The present 30
invention is not limted to the enbodi nents. [0015] First enbodinent. FIG
1 is a confjijft.atdlon ”iGagréamsofara titreal rord igpmatniiccatiiey rsys tbémtaecor di ng
to a first enbodinent, of the .pgﬁfse t .invention,, FI% %depi cts

conifi ti°0

a
comuni cat i OHEYE1Em Hat" G7L F&E i R Fa b8 SERPRE vehi cl es
37, 38, andmsddimtexanple. A communication relay device 1-1 that

10 [FIG. 7] FIG. 7 is an example of a correspondence table of
a relationship between a combination of vehicle information
and in-vehicle position information and communication
identification information, the correspcondence table being
used by a communication-identification-information

15 determining unit in the second embodiment.

[FIG. 8] FIG. 8 is a partial configuration diagram of a
train communication system according teo a third embodiment.
[FIG. 9] FIG. 9 is a configuration diagram of a train
communication system according to a fourth embodiment.

20 [FIG. 10} FIG. 10 depicts a sequence for a communication
relay device tc determine communication identification
information of a communication terminal device in the train

communication system according to the fourth embodiment.

25  Description cof Embodinents
{00147 Exemplary embodiments of a Lrain communication
system and a train communication methed accerding to the
present invention will be explained below in detail with
reference to the accompanying drawings. The present

30 inventiocon is not limited to the embodiments.
[0015] First embodiment.

FIG. 1 is a configuration diagram of a train



5 is nmounted on the vehicle 37, a communication relay device 1-2 that is
nmounted on the vehicle 38, and a communi cation relay device 1-3 that is
nount ed on the vehicle 39 are connected to each other such that these
vehi cl es can communi cate with each other via an inter-vehicle 10

comuni cation path 60 provi ded between the vehicles. The vehicles 37 to 39
correspond to first to third cars, respectively, for exanple. In the
vehicle 37, two comunication termnal devices 3-1 and 35-1 are installed,

for exanpl e@oz@mﬂqim,ﬁwwr@aﬁdmdﬁfwmla demt e Serdf Rl ik rgorInicabl y
connected to the communi cation relay device 1- 1, respectively via an
i n-vehi cl e RonFRME c@ﬂ?%tmh XHG. S erkdss 3 R el 38,5 aamb

communi cation, ey mnal . ¢ V&8 P2 AN A5, ale eﬂfﬁealde%cfe%r dseza@é e, and

t hese conmuni cation ter devices are comiini ca y cohnecte 01d the
communi cat |mr:e9ayfcdzevemn;i}<2 rrespectunislat dra weldn-deshiced € -1 that
comuni cation path 2-2. Simlarly, in the vehicle 39, two comruni cation

ternnaP debf %urgt%da% Wi 3V%n1ec1.%s%7a| % OB e, Ty (dRdEEe

comuni cat i pm ter i nad GdaviCes M e rronyami cabl g conned edhfulhe 3%n
comuni cation relay device 113, respectively via an in- vehicle

communi cat | onl Eatde Y-S The b ers olﬁow@tﬂctlcefs thratvedonsltd tift eere f or mat i on
and the nurr(pe]{rl tg&n&yq& tlgmlter d VI es that re |nstalled in each
of the vehi¢T'68" can" be arb rary n} N a &3agran1of an

i nternal copfriugusatden v@lftl'a QAT Hoad nmna raa{ @Mnﬁtawv:eeuaﬂcb conmmuni cati on
term nal devices according to the present 9 enbodinent. In FIG 2, a

comuni-@at |W“F@Plé§ﬂ@é?ﬂ de b o] 1RV VY hedpraserithe t"ffﬁ”(ﬁirﬁﬁ,rm &htd on
rel ay devi ces, - L7, anth Jeo 3d LG o« TRy elore, comun cat | on

term nal devices are ‘connect ed to the communication 5 relay
device 1 rexparsqmﬂutevxby,cofmmmmmpm t errmtrted wWeviales I'hattwar e connected to
any of the connunjcatjon relay evices 1- [0017].As shown in

1-2,
FIG 2, the CUHRMTat i onF6h P T ljnéi L?dé%a%dv]erﬁl%ﬁ eSOt on

acquiring Udt éhample, and these communication terminal devices are

15 communicably connected to the communication relay device 1~
1, respectively via an in-vehicle communication path 2-1.
Similarly, in the vehicle 38, twc communicaticn terminal
devices 3-2 and 35-2 are installed, for example, and these
communication terminal devices are communicably connected

20  to the communication relay device 1-2, respéctively via an
in-vehicle communication path 2-2. Similarly, in the
vehicle 39, twe communication terminal devices 3-3 and 35-3
are installed, for example, and these communication
terminal devices are communicably connected to the

25  communication relay device 1-3, respectively via an in-
vehicle communication path 2-3. The number of vehicles
that constitute a formation and the number of communication
terminal devices that are instalied in each of the vehicles
can be arbitrary.

30 {0016] FIG. 2 is a block diagram of an internal
configuration of a communication relay device and

communication terminal devices according to the present



10 an in-vehicle conmunication interface 5 and an inter-vehicle

comuni cation interface 6. The vehicle-information acquiring unit 4
acquires vehicle information (car nunber, for exanple) indicating an
in-formation position of a vehicle in which the comunication relay device
1is 15 installed. For the vehicle-information acquiring unit 4, there is a
unit that uses a nethod of acquiring vehicle information by inputting a car
nunber at a contact by using a contact i:wformation interface (not shown)

provi ded i netibed oesmRINI Cat 100G f €F aya devireen e {iefrerr 4102 eceRrd 1enbodi nent
20 for an exanfl e of the contact information interface), for exanple. For
the vehi cl eSPht®F atson BRIETHHEE UHI? ONHENGERE 0h| 0 &y |Fti adsatl Uses a

met hod of agquiring vehig gieem!@f of mat4 &@P)/ It(:Tr ansissi %ﬂgjé’[ %%ﬂﬂi%“ ng

with a vehiclé managi ng vice (‘not shown), for exarrp
i nter-vehi ccﬁeevcwsnmlami i B tihe terd ae ec dinrniesc tee b oramirhiec atdnenuni intagrifoace f or
transm gti n}[g {ece Vi n‘g ft er-vehi cI e dat a t hat |s connected to the

ek it Tat

inter-vehic PP HTE0. LR rC ERHHD 8 e TEGIR e ASVdr el ay
device 1-1 ofat hz?ré/eéﬂr?ﬂ@c@gd can ey fOF Nt @30, Mehicd QN cati ons

wi th the conmmunication relay device 1-2 of the vehicle 38 via
i nt er - vehi cleveewmuhi batioh patch B3 by using the inter-vehicle

comuni cat i g@oiﬂt erface %}oq,m of fthe th't%ee csoz%rne;%qecczl‘f yehi ;Lla\,yeh, cle

comuni cat i erface is a conmuni’cation in ace

communi cat i gasiddat irscooect et o Bh-inrametitclan caummleﬁ_;t hefipath 2. The
in- vehlcle conmmunication 5 interface 5 is connected to the

vehi cl &5 nfdk nBit T 6 ek i FITHY T A L P Y 497t et Vit e dedimmi cat i on

interface 6,.4£Spec Yecd X‘%;‘PJ@%@J cat al i
represents v%rjl'eous cf(éﬁﬁﬁls lo? tgl(ezj\]/r?ce suc ;gs' a%h%glé}eeq%n@ %anmal J‘J"%%lon
condi t i onergcdumatingaolnide 4 ao:ommmas:axtekmmﬁmrﬁmﬁanmamnﬂu i (tdudesnb@r,
conmruni cati on-identifi catl n-i nformation termining unit V and an

i n-vehi cl e TR on T H S die B 41 %ﬁﬂ]hlﬁfjasﬁtdr?nf Wfctd on. The

communi cat i @iy gentif Immrtﬂ@fc%ﬁﬁmgmtdﬁrﬁrﬂal@méwée A, 15 determ nes
communi cation identification information to be used by the comuni cation

term naP devigie: Bledasdtbonhaehiadiciafiorimtuiagn arr gnsndittied furor téhe
conmuni cat '19{1 reliaéy ‘devj.ce t]ha The com*runltcnatd nf i dent.i f.i cati %n i nf ormati on

is identificationn ournn‘la ion tatuses acquiring ve
information by inputting a car number at a contact by using
a contact information interface (not shown) provided in the
communication relay device 1 {refer to a second embodiment

20 for an example of the contact information interface), for
example. For the vehicle-information acquiring unit 4,
there is also a unit that uses a method of acquiring
vehicle information by transmission by communicating with a
vehicle managing device (not shown), for example.

25 (00183 The inter-vehicle communication interface 6 is a
communication interface for transmitting/receiving inter-
vehicle data that is connected to the inter-vehicle
communicaticn path 60. For example, the communication
relay device 1-~1 of the vehicle 37 can perform inter-

30 vehicle communications with the communication relay device
1-2 of the vehicle 38 via the inter-vehicle communication

path 60 by using the inter-vehicle communication interface



20 communication tinme that is uniquely allocated by the conmmrunication
termnal device 3 in a formation, such as an | P address, for exanple. The
i n-vehicle communication interface 8 is a conmunication interface for

i n-vehi cle communi cations that is connected to the in-vehicle 25

comuni cation path 2. The in-vehicle communication interface El is also
connected to the communi cationidentification-information determning unit
7. Above descriptions are simlarly applioed to the conmunication term nal

devi ce 35. 8Q}002Q] GemmnHli<adi onsrietmean GamainiGatdrondterdd nal devi ces of
an own car are perfornmed by using the in-vehicle communication path 2. That
i's, comunicatI oS Dhet weer MU GEdrifini et d G thalh d&ice 83 and t he
communi cat| @ MAalo e e 3 A RRId HRd Ly ysing e, In-vehicle
comuni cati on path 2. mruni cat1 ons between conmuni cation term nal devices
bet ween carsoransipertfiamrmgdhtti & & h&Hen-irb-weghiadlee cwommumiceatiicon pat h, the

inter-vehicle co nication path, and the communi cation relay device. For
exanpl e,% t He! CatiorFr TBISH WeilGe V&N “tlﬁgoq}:é?ﬁt&%l 37 can

communi cat %d&%]@imtm;e GOMTUNIGRL o gt MalerdeviL & Brdipfcdhievehi cle 38
via the in-vehicle communication path 2-1, 10 the conmunication relay
devi ce 1- 1,1t fianeert,vatfisriactidoraini cati on path 60, the communication

rel ay device, - and.the in- icl.e . c icati .pat -2, ni cation
i dentificat l?)o(%lgl%nf or %ael ocr?nl{?[}su\{ﬁg!eaﬁﬁofnl 8Ca i oﬁl%?lnfq%&r%%t%l ?n%ﬁ‘e rreu%%’l%el y
speci fyi ng whel epmiinidatd Dridwrgsnals deviace a3 bk ki aad aimatiron. I n the
case of _communicating fromthe comunication term nal_ device 3 to other
devi ce}Ocoffifidatardi )i devth fincaicsh 4 MRETNEEICSH 160 e dimiuniadst i on

termnal deyj e 3d S, Vet A8 CAMINI CRL1AN-SoUNCe 1identifiqal] on
information. In the case of 20 communicating fromthe other device to the
communi cat idwiarerimimgl wed de Bid comumivedtiicdre icdemtirficedtiican i nf or mat i on
of the comuni )ﬁ?ifon term nal device 3 .is used as co i cati on-destination

i denti fi cati Bt i fatior:Y GEREIE2 13 e ittt 18 sequdifce for the
conmmuni cat icmmdR ilc@flidiali AW 168 3 thiQ 18t BIyAe CAMAHGH QR unit 7
identification information in the communi cati on system In Fl 8 3, the
communi-€at i araliae sdeamment. qedriicodiicknit fricarrswint § nfetrimeltd dnnfter tet i on SO
acqui red me&QFkXFQﬁ%J%gdyg%ictgfgﬁ terminal device 3, based on
vehicle information transmitted from the communication
relay device 1. The communication identification
information is identification information at a
20  communication time that is uniguely allocated by the
communication terminal device 3 in a formation, such as an
IP address, for example. The in-vehicle communication
interface 8 is a communication interface for in-vehicle
communications that is connected tco the in-vehicle
25  communication path 2. The in-vehicle communication
interface 8 is also connected to the communication-
identification-information determining unit 7. BAbove
descriptions are similarly applied to the communication
terminal device 35.
30 [C0Z0] Communications between communication terminal
devices of an own car are performed by using the in-vehicle

communication path 2. That is, communications between the



acquiring unit 4 to the in-vehicle comunication path 2. 30 The vehicle
information 50 specifies a position in a formation of a vehicle on which
t he conmmuni cation relay device 1 is nounted, and corresponds to a car
nunber, for 12 exanple. When the comunication relay device 1 transmts
the vehicle information 50 to the in-vehicle communication path 2, the
vehicle information 50 is transmtted such that all the communi cation
termnal devices 3 and 35 that are 5 corrfiected to the in-vehicle
comruni cat i oompat he 2t Camn tecel vel tdesidcaf Dramd i one dpanatbcet vémg t he
vehicle information $$%,the gonnunica i on %erninal devi ce, 3 determ nes

connun!cat!%%rmﬂ%%%i %f?p% i iF Drinet F ORTEO Be %ﬁh&gd%QPt%PTTﬁpi01e
comuni cat i @hnh@k MEDal oHeyi €8 3. baseehoni &l 10,4 8ast.ddie Yafheh feation

information 50 and a correspondence table described |later, by using the
communi cat i bermdent | d¢catéoniaforemt ¢ans determe nf ogremi iy .t though only
the co nication termnal device 3 .s shown in an ex l e shown in FIG 3,
above descor! RUToNS ArETSTHETaITY BEpHT et 15 7o T HE KonmtnT ARt orCd ot nal
device 35. p&OR2]HAG tHe | Sordiuexedpl &n of e Ba godéespondense d.abh®l &f @he
rel ati onship between vehicle information and comunicatjon identification
i nf or mat i onSONRE £&t FedporRiehte t aht el dri higl hef dby telet @ovmaihi et i on- 20
 dent | 11 cat Lafnbf of 0L O, del o7 Dhidg; UM Lod . + THE: £01 [ R8posdence dable i s
set with a content of a comunication term nal device w thout duplication
correspondi nige toelai ebeled 8 of 14 hehdein-eeshilal ¢ hieuoor T @sponderrce tabl 2, a car
nunber .i.s used for vehicle 25 i fornation,%gfd n IP address is used for
re

communi*Cat i OA° i CIREVHHCA TN T DF Ry b ot - C T 1Y e dmuni cat i on
term nal deyieR.3; c4 Mok opauni ot iond denthdh £atd o5 | Af of predd-p-get.ey mi ni ng
unit 7 includes the
and the in-vehicle communication path 2-2. Communication
identification information is identification information
for unigquely specifying the communication terminal device 3
15 in a formation. In the case of communicating from the
communication terminal device 3 to other device,
communication identification information of the
communication terminal device 3 is used as communication-
source identification infermation. In the case of
20  communicating from the other device to the communication
terminal device 3, communication identification information
of the communication terminal device 3 is used as
communication-destination identification information.
[CO21] FIG. 3 depicts a sequence for the communication
25  terminal device 3 to determine communication identification
information in the communication system. In FIG. 3, the
communication relay device 1 pericdically transmits vehicle
information 50 acguired by the vehicle-information
acquiring unit 4 to the in-vehicle communication path 2.
30  The wvehicle information 50 specifies a position in a
formation of a vehicle on which the communication relay

device 1 ig¢ mounted, and corresponds to a car number, for



correspondence table of FIG 4, for exanple. Wen the 30 comunication
term nal device 3 receives the vehicle information 50 fromthe

comuni cation relay device 1, the conmunication term nal device 3

determ nes comunication 13 identification to be provided to the device
itself, by using this correspondence table. [0023]Details of the above
configuration are explained bel ow Wen the communication term nal device 3
is 5installed in the first car, for exafple, the comrunication term nal
devi ce 3 resanveEs:.a Gatemuwteercdnbiurfioratniel ateel d nfdarniatd dn frzomniies

comuni cation relay device 1 of the first car. The , , ,

communi cat i 'GH iHENGHS i GIa Sy mit i '¢h et elrr}ﬁ‘?ﬁ%}fgckﬁic’com?“%b’tcéartrﬁ%s
"192.168. 1. Ju'c f 0f, 10, & QAN 1GALIGN, drdAntd f | i On: i i Gfsatd o fdrprathe

recei ved car nunber "1" and the correspondence table. This is simlarly
appl i ed to @&l lcade whemstim tcommird wEtnaon desrimaml3 dovd ¢ 3hat iawtalled in
t he secgnd car, q_lnd conm ni cat i or%.i qtenti fication .nfor ti20n i s determ ned
as 15”192, (68T Fq Hil¥ A5 AT Shoi T H HG 4 5%t e S8t r espondence
tabl e hel d hy-dihe GommuniGRidRN-1 drdentiddre atd an-infprard ivam ideter mi ni ng
unit 7, vehicle information (car nunber) is used in a third octet of the
comuni cat i g qaEitidn et dia et G- 1 2o [too2Y reemARt st ion

Jont e SN SL AN pomm e an oo e S5 g be
is a differentvindeltd riam tdwatnofi dael aonmumicatl afetigreninaasdevice 3. I n
this C%Ee’ fgggéx% er¥é§¥éfgpinformation 50 and a correspondence table
described later, by using the communicaticon-identification-
information determining unit 7. Although only the
communication terminal device 3 is shown in an example
shown in FIG. 3, above descriptions are similarly applied

15 to the communication terminal device 35,

[0022] FIG. 4 is an example of a correspondence table of
a relationship between vehicle information and
communication identification informaticn, the
correspondence table being held by the communication-

20  identification-information determining unit 7. The
correspondence table is set with a content of a
communication terminal device without duplication
corresponding to a model of the device. In this
correspondence table, a car number 1is used for vehicle

25 information, and an IP address is used for communication
identification information, for examplie. In the
communication terminal device 3, the communication-
identification-information determining unit 7 includes the
correspondence table of FIG. 4, for example. When the

30  communication terminal device 3 receives the vehicle
information 50 from the communicaticon relay device 1, the

communication terminal device 3 determines communication



25 identification-informati on determning unit 7 of the conmmunication
term nal device 35 includes a correspondence table that is different from
the table in FIG 4. Taking an exanpl e, comrunication identification
information "192.168.1.2" is provided to "vehicle information (car 30
nunber) 1", comrunication identification information "192.168.2.2" is
provided to "vehicle information (car nunber) 2", conmunication
identification information 14 "192.16813.2" is provided to "vehicle

i nformati onfgari muEergn o @NGsorioted lvo tidlies dmniner i tse di sthingui sh
communi cation identification information fromthat of the communication
ternminal deVdio® FhiP (I8 SHROVEICE €25%9'% fourth octet of the

comuni cati ofhjdenti figatiqn dnforamatian tQhe rou ded 4.0 thelained
conmuni catigjrpétéej]rm na[?eo%lelvll ce 35@?5 set at a di%q"; erent val uee_n% om t hat of
t he comunilssitdvon tWram rnale dewimoeni3;atsivoh tesrmtiatal [BO2B19 M thee train

communi ¢cation systemaccqrding to 10 th resent, emhodi nent ., the . .

communi gat i Oh Y fihal™ cg;lq:rsetcecr%s %e’ﬁieﬁaénﬁln%’gﬁ“ﬁfa i SR e T he
comuni cat i« f€l Ay deym e 3 Thediad £Luamnieald o system deiernd nes
comuni cation identification information of the systemitself based on this
vehi cl e i nfiorimatrian @nd the UE cormraspoidite Tl e 4451Ce st <t Wi hout

dupl i cation for, each mdel .. and,SLard &, Fompinl Galdag:o Theref gt ascor di ng
to the present” enbodi nent, %% conminication termnal devices of the same
model , mut udd d el A frer entitpi 2oest ofmicomuni ©atl@h. i dehtidyd cati on
information can be provided 20 between vehicles, in forrhfiti on. .The, sane
comuni-8at | SACTHEHEA 3 Whth Y i gr it Tnt HAT IR oV Y Y6 Jorrfun Tt i on
term nal devices,ofsf he sarm; nodel cdhals aneid st aldied: at thes sasre _
in-formation positions that are specified by the sane vehicle information,
bet ween forsatilmsly Fappherd to a case where the communication

terminal device 3 is installed in the second car, and
communication identification information is determined as

15 "192.168.2.1" in this case. As shown in FIG. 4, in the
correspondence table held by the communication-
identification-information determining unit 7, vehicle
information (car number) is used in a third octet of the
communication identification information.

20 [00z4] Communication identificaticon information of the
communication terminal device 35 can be alsc similarly
determined. Assume that the communication terminal device
3% ig a different model from that of the communication
terminal device 3. In this case, the communication-

25 identificaticn~information determining unit 7 of the
communication terminal device 35 includes a correspondence
table that is different from the table in FIG. 4. Taking
an example, communication identification information
"192.168,.1.2" is provided to "vehicle information (car

30 number) 1", communication identification information
"192.168.2.2" is provided to “"vehicle information (car

number) 2", communication identification information



25 because the comunication term nal devices autononously obtain

communi cation identification information, setting of the conmunication
identification information is automatically perfornmed at a system starting
time. [0026]In the present enbodinment, different | P addresses 30 are not
provided to a conmunication term nal device each tine when the

comuni cation systemis started, unli ke the case of using DHCP and the

| i ke. Therefore, the present 15 enbodinent is suitable for a train

conmuni cat i Bh9sysE@Ns i 1" whi obir b L addr es segeleanl beimbe ntat hed afngh managed in
aunit of a formation and a wiring path is generally fixed, [0027] Second
embodi ment . PBEPEF) 531 s A oRP i Gur at Hont ¥ Agram F aF @ othtintRE I YR t er mi nal

devi ce accordiignl i Secrnd,ebodi fent of i AR PIESePt o Vet i 0R. D FIG

5, a comuni cation term nal device 36 includes an 1 n-vehicle communication
interface 10pmauposition-iafoimal i davacgud rimgtumi tand wshanie n-avehicle 10
positipqide%e i uni t connunication-identifiﬁationinfornation

doter mi m ng” AT E 195 EGhdoh QDI SoRBHIBeE Or O 3L OTheL Corfiuheat | on t or i nal

device 36 isneonngeisd 6 pdep £OMARL CaL | Ofe I €bdduevd €0 Vdanther _
i n-vehicle comunication path 2, in a simlar manner to that of a case 15in

FIG 2. [00287The positidntianfor ndtionraequidtng teen 1atkceui ths
installatio ition info ' i ehi c f. 1 he,conmuni cation

t erm nal deg?@@§%%¢§%$¢£ }%ﬁﬁi¢%g ¢§V€%¥t2b|%§ﬁgéa tgzdistinguish bet ween
install ati of0PdS] ti ondn 20h®f t commuend et h Do t 6 $ad t eevicesrdfng hey sane
nodel hy specifying these installation positions when a plurality of

communiicat | BRStRTFTHAT SRRFCELS e TRt GPTEH T A e shfel Vet device

receives vehicle information from the communication relay
device. The train cocmmunication system determines
communication identification information of the system
itself based on this vehicle information and the

15 correspondence table that is set without duplication for
each model, and starts communicating. Therefore, according
to the present embodiment, to cormmunication terminal
devices of the same model, mutually different pileces of
communication identification information can be provided

20  between vehicles, in a formétion. The same communication
identification informaticon can be provided to communication
terminal devices of the same model thalt are installed at
the same in-formation positions that are specified by the
same vehicle information, between formations. Further,

25  bhecause the communication terminal devices autonomously
obtain communication identification information, setting of
the communication identification information is
automatically performed at a system starting time,

[(0026] In the present embodiment, different IP addresses

30 are not provided to a communication terminal device each
time when the communication system is started, unlike the

case of using DHCP and the like. Therefore, the present



[ 0029] As an exanple of the position-information 25 acquiring unit 11, a
contact-information acquiring unit 14 is provided in PIG 5. The
contact-information acquiring unit 14 acquires contact information
corresponding to presence of a short-circuiting between pins 19 and 20 in

t he cabl e connector 13 that is connected to the in-vehicle 30 conmunication
path 2. [0030] Specifically, the contact-information acquiring unit 14 is
configured to include a photo-coupler 155 a 16 photo-coupl er power source
16, a currestbddindning. ¢ esistasld 7fonand @ gimoteotnont ¢esi et oy 8:m Am out put
term nal of the protection resistqor 18 is connected to the pin 19 in the
cabl e conne®tof? 19 %@%‘?W%i‘f??&&? M TS FEHHRET 43 § siEbhnect ed

to a cathoderof fhenphol0-HoUR) aFi POWRTHSQUNCE ddhe el EONtacd - i nformati on

acquiring unit 14 detects presence of” a connection between the pins 19 and
20. The posi@¢dhl i Formbtewrodiotgitri ng unit 11 deternines a signal of a

detectiq@n result nd. out puts the detection 10 result_to the
2 T dE: 3
2]

comuni at i on-i denti f1 cat i drci hfof et i on' % ?ﬁ%ﬂ%g U T R le of

t he out put ©frdies pasddi@n-dcdordmid aib acHiddmy addikdendts asethd or a
posi ti on nunber of a device concerned, for exanple. [0031] For exanple, when
it is assunEPigiEt Whesnther 15 Yonmini cat i e Hal U davi e ™igid s

instal | ed ai. POSidion. ofyd pd%giﬂ% r&%&«%‘ni @& S 6l & ¢ 2. coppect or

(not shown) connects the pins and 20, and:t a en the comuni cation
term nal devimesi36ldrs-imStahd tetbrata@yposing omiof Bl posidn om-nurtoerle 2" in a
vehicI%, the pins 19 and 20 20 are not connected to each other. In the

{or rer s 0 THE BhAt S St 19 15T The SHOTBSEOHI G pNT Soel o, t he

current - i nd#ngndesist@cduimidng the Prof ecdion resi & dork& becone a
closed circuit, and a signal is output fromthe contact-information
acqui ring ubie Quumymicdieldrattermigase,cevice 36 is connected to the

communication relay device 1 via the in-vehicle
communication path 2, in a similar manner to that of a case
15 in FIG. 2.
[0028] The position-information acquiring unit 11
acquires installation position information in a wvehicle of
the communication terminal device 36. This function is
suitably used to distinguish between installation positions
20  of communicaticn terminal devices of the same model by
specifying these installation positions when a plurality of
communication terminal devices are installed in the same
vehicle.
{0029) As an sxamplie of the position-information
25 acquiring unit 11, a contact-infeormation acquiring unit 14
is provided in FIG. 5. The contact-information acguiring
unit 14 acquires contact information corresponding to
presence of a short-circuiting between pins 19 and 20 in
the cable connector 13 that 1s connected te the in-vehicle
3¢ communication path 2.
FC0307 Specifically, the contact-information acguiring

unit 14 is configured to include a pheto-coupler 15, a



25 no signal is output fromthe contact-information acquiring unit 14.
Therefore, the position-information acquiring unit 11 can distinguish

bet ween the both, can output a signal corresponding to the position nunber
"1" to the comunication-identification-information determning unit 30 12
in the fornmer case, and can output a signal corresponding to the position
nunber "2" to the communication-identification-information determning unit
17 12 in the latter case. As is clear fiémthe above descriptions, in the
exanpl e of Fh&&oScownl r pesidi ansunfe t WD, communt st lointteintg nads idadces can
be distinguished. [0032]1n the case of assigning positions of three or 5

more communt CatTRh R SPHYTRFC LRV TR S i Y i R ar'e ke & in
plural "to assi oo, these; posidd anse: FIG 1 6 oy anatder. canfd guration i agram

of the comunication term nal device according to the second enb ment. As
shown in FliGe6zabtw comacter nfdr natd ohagygui rdhgirunitts ddalaeand 14b are 10

provided, for exanple,.in the position-information acquiring unit 11. A

Ol routt oorf T St bt b Rt BTe e Corft 4t DD Hact U THEGH TP A ¢ s
14a and l4bpdwet heosed® Bs. t hate ofod s €O Btmd thf 1 Nt d O e uididg ani t
14 in FIG 5. The contact-information acquiring unit 14a is connected 15 to
the pins 199@keCDD, PEmEEtdRe Com aetnRiefordmtYOH Ry UETS iy i 1o 1l 140 .

connected t i 41. and. 4 S f ian,;fa pOsi nunber s
can be iden i?i%@s%w%tgf %@%tdf%lh accg%%% g[%rﬂsjggfllpr&ejéstence %%5055
connecti on bedmeenof he ¢ insctilDand: 201 andcpt esenne: Oftlee cwteaticon 20

bet vveer]@t he pins 41 and 42. In the exanple s,hip_wn in FIG 6, the pins 41 and
42 ar e onnketedt t o° eaeh GUNEIN HyA G Cuntféet or f UB E 9D T YARE 1 assi gni ng

four or noreg. CORAN] £ath,on: teF m nal deyd ces, c {h e, gguni eation term nal
devi ces can be configured by increasing the nunber "of

position-information acquiring unit 11 is used for a
position number of a device concerned, for example.
[00311} For example, when it is assumed that when the

15 communicaticon terminal device 36 is installed at a position
of a position number "1" in a vehicle, a connector {not
shown) connects the pins 19 and 20, and that when the
communication terminal device 36 is installed at a position
of a position number "2" in a vehicle, the pins 19 and 20

20 are not ccnnected to each other. In the former case, the
photo~coupler 15, the phote-coupler power source 16, fhe
current-limiting resistor 17, and the protection resistor
18 become a closed circuit, and a signal is cutput from the
contact-informaticon acqguiring unit 14. In the latter case,

25 no signal is output from the contact-information acquiring
unit 14. Therefore, the position-information acquiring
unit 11 can distinguish hetween the both, can output a
signal corresponding to the position number "1" to the
communication-identification~information determining unit

30 12 in the former case, and can output a signal
corresponding te the position number "2" to the

communication—~identification—-informaticon determining unit



25 contact-information acquiring units in a simlar manner. [0033]As
expl ai ned above, the position-information acquiring unit 11 determ nes an

i n-vehicle position of the conmunication term nal device 36 based on
contact information (conbination information of presence of a 30
short-circuiting between pairs of pins) incorporated in the cable connector
13 as a commruni cation connector. The unit that acquires contact information
isnot limted to the 18 exanple descriibed above, and an in-vehicle

position cam be also deternidas based 0n conbactrdmfoiaraiier i ncor por at ed
in a power source connector (not shown) of the conmmuni cation term nal

devi ce 36, dRFWEInTG AHirs iPovere 558 .o dilrfectr OTHor Raript s [D034] FI G
71s an exanpl &Gl Golsespandanas { able e adehdl ionshipabalyeen a
ehi ¢ i i h n

conmbi nation of Vv e Information an n-vehicle position ormation and
conmuni cat i pro3dent i fircatieoncd g arivedd oignitde worirteispondencehtexbl @ bei ng 10
used by the comruni catjion-identificatiop-information determining unit 12.

I'n thi s cortfYsHidhts THbIY! S EHDHuffer 9% usedFée Ve e S iS5t mat i on

and a posi ti.Qf, nuper, ig used £oraddrpehired & pasiidQhd nformation.s An 1P
address is used for conmmuni cation i dentification 15 information. In the
exanpl e showmtilreFla@n 7, guwr atal are dfagr agare hunise reagnursiash Fiom aemiinbloct et

o an ' addiens, AN AR0stL] A DUIRELd SRS AL & TRUTAML ELEL i Jd xed
val ues are usea‘:% ot Tt And” second octets. (T Wen he comruni cati on
term nal dey) ceBG:R0: d@ceinmsrvahi el eaddfiofimag o 88 a 4herdd-vehiofe
communi cation interface 10, the communi cati onidentification-information
det er mitAi ngPAMT kD det e raH HES o i Rt Oh- § 8t ¥ ata orP: nf or mat i on of

e eyt oo BN LIS 0] e A0 B BT e 25
contact-information acquiring units l4a and 1l4b is the same
as that of the contact-information acquiring unit 14 in FIG.
5. The contact-information acquiring unit l4a is connected

15 to the pins 192 and 20, and the contact-information
acquiring unit 14b is connected to pins 41 and 42. In this
configuration, four position numbers can be identified in
total based on combinations of presence cof a connection
between the pins 19 and 20 and presence of a coennection

20  between the pins 41 and 42. In the example shown in FIG. 6,
the pins 41 and 42 are connected to each cther by a
connector 43. In the case of assigning four or more
communication terminal devices, the communication terminal
devices can be configured by increasing the number of

25  contact-information acguiring units in a similar manner.
[(GO33] As explained above, the position-information
acquiring unit 11 determines an in-vehicle pesiticn of the
communication terminal device 36 based on contact
information (combination information of presence of a

30  short-circuiting between pairs of pins) incorporated in the
cable connector 13 as a communication connector. The unit

that acquires contact information is not limited to the



correspondence table. Wen five conmunication term nal devices of the .sane
nodel are installed in the sanme vehicle, for exanple, each comrunication
term nal device can hold the correspondence table of FIG 7 for exanple,
and can 30 obtain an I P address that is different from each other
corresponding to an acquired position nunber. Wien three different
comuni cation term nal devices are further 19 installed in the sane
vehicle, these three communication ternilBal devices hold correspondence
tabl es of contents ddatrared diddes erdnd ram ihosehial &les M idorcexangpl e,
these three co ni catjon term nal devices res ect”xg%y 5 hol d

i

cor r espondehc®® t AbFFERIRE MR EIEPi T AT THt TR et §%bn
i nformation;y 192,df8 Ns§ird® St I8 NSt adigodg) atedHo vehicle

information (car nunber) and a position nunber. [0036] According to the
present enbeoditnentGatien 10 wohmuhi detioh I%r nhnals deyi del Saeewd: recei ve
vehi cl e .i nfsor nraéé on fr{&n%élhe grmréjgérgafg on relay device, obtain a position
nunber Prom?lhe pos?rfi on-inf or rat T'on %CQ'ui ring unit 11, and determ ne
conmmuni cat i ppoigenti ficat ionid foraminerne of s thexsevd seoideetd hasesd on the
15 correspondence table of vehicle informati on and a position_ nunber.

Ther ef ore, Ve SH W PP RAUTISN F COTRAIIN Chit? O tERIM Pk deve et bint he
same model aie i nstalled iehe Same uehigl &, mudallyndifderent pieces o

comuni cation i I cation ormati on can be provided to these devices
20 by pr ovi Wilary: 1 fiec sstaien clor fespondenc et talt er v 4 proutepreovi di g adnual |y
differE t corr espo c{gnce tables to these deyvices, in ad%/ance.. Q her

conf | gutat i GHE] Obariat | HEI AP G Ct ATt 4 HeP iph et Soe ent ar e

i denti cal t@eddiogs: ofg theid i 150 enbodi o r k&I D03dn ddi ¢ £h Babodi gmnt .
PIG 8 is a partial configuration diagramof a rain communication system
accor di ng tmebehikd witsbdi g ritelofc kel ipfagentidmveid iDeod it RIG. 8, two or

Do communycatd.on L err pal, deyi Ges, SUch as, A SQUMUM Cafd o, er i najp devi ce
address is used for communication identification

15 information. In the example shown in FIG. 7, a value of a
car number is used for a third octet of an IP address, and
a position number is used for a fourth octet. Fixed values
are used for first and second octets.
[0035] When the communication terminal device 36

20 receives vehicle information via the in-vehicle
communication interface 10, the communication-
identification-information determining unit 12 determines
communication identification information of the device by
using this vehicle information, a position number obtained

25 from the position—-information acquiring unit 11, and this
correspondence table. When five communication terminal
devices of the same model are installed in the same vehicle,
for example, each communication terminal device can hold
the correspondence table of FIG. 7 for example, and can

30 obtain an IP address that is different from each other
corresponding tc an acquired position number. When three

different communication terminal devices are further



30 and a conmuni cation term nal device 23, for exanple, are connected in
series to a comunication relay device 21 in the sane vehicle. 20

[ 0038] The comuni cation relay device 21 includes an in- vehicle

comuni cation interface 24 and a pulse transmitter 29 as a

position-determ nation-signal generating unit, and, although these are not
shown, al so includes an inter- 5 vehicle communication interface and a
vehicle-information acquiring unit in alsimlar manner to that of the case
in FIG 2. e commnicationsdne Rdmlcldgvitge 22 dmeddidesmamidirtied cl e
communi cation interface 25 and a position- information acquiring unit 27,
and, al t hougfriingls Gfoticer JHovh Colsenadaines ebles of contents

comruni cat i g i fd ' r}{%[ ' ini-ng ynit d &l mlar
manner to t atﬂo th%lige?sfeeq{yn ﬁ% %q]t gé;llr%/ t he commgrﬁné&)aﬁ'on t erm nal
devi ce 23 ittedameshaae iqomehiiclas icommenirciatd lorddwnitesr S acss 126 tand: lay
position-infarpati on acqujring unit 28, and, .although 15 it is .not shown,
D50 | ol WS SRR CHATEE SRRt (i QUL (TG o P BRI ST uni ¢
in a sinlafgdmnnerc4ia ddatn f e Hase dn Hdn S The commudcalion rel ay
device 21, the communication term nal device 22, and the communication
term nal devicer<d3tac tcormmEtiad tio feawtn 2ot ter immt s @mdera via the

i n-vehi cl e communi catiqn path 2. The position-information acquiring unit 27
includeszapﬁégg%%hggﬁgvﬂgivider 30 and a signal processing unit 32.
Simlarly, tdesgiositiondnfiorgraid ahagdgdnty dmbiddi2&imclurdes a 1/ 2
frequency divider 31 and a signal processing 25 unit, 33 [0039] The
comunit€at | SHUREHLGA e} de DN |4fdeSa hed FiATs & 15HEhReC 1 of a

Lrequency ThHn AN rANSM 4%, (eR1ANA] L ddh L0 LOHBINEAL 10 4161 ) nal
device 22 as a position determ nation signal. II'e the signal 1s 30
transmtt edaq/dja:itdre riumheehi fcdcen dﬂmrmua:aamcan-lpaﬁdrnﬁa,tlpm j[aianniia;rjlrgg t he
EgLﬁgctégnﬁgkééghﬁg? a(%égg} fﬁgtééﬁﬁdggéggggﬂ(Ehé%%ggfga $H"t 27 are
information of the device itself based on the
15 correspondence table of vehicle information and a positiocn
number. Therefore, even when a plurality of communication
terminal devices of the same model are installed in the
same vehicle, mutually different pileces of communication
identification information can be provided to these devices
20 by providing the same coeorrespondence table without
providing mutually different correspondence tables to these
devices in advance. Other configurations, operations, and
effects of the present embodiment are identical to those of
the first embodiment.
25 {00371 Third embodiment.

FIG. 8 is a partial configuration diagram of a train
communication system according to a third embodiment of the
present invention. In FIG. 8§, two or more communication
terminal devices such as a communication terminal device 22

30 and a communication terminal device 23, for example, are

cennected in series to a communication relay device 21 in

the same vehicle.



21 by an in-vehicle comunication cable 2b that is a transm ssion path
different froman in-vehicle comuni cation cable 2a that connects the

i n-vehi cl e communi cation interface 24 and the in-vehicle conmunication 5
interface 25. The conmuni cation term nal device 22 divides this signal in a
1/2 frequency by the 1/2 frequency divider 30 in the position-information
acquiring unit 27, and transmts a frequency-divided signal to the

communi cation term nal device 23. Theref&re, the communication termnminal 10
devi ce 23 réged¥es t hehsigumahunicat forquehey d¢@{de)21 Venladdehi ad in-

comruni cation_term nal device. (not shov is, further connected to the
Commni cat 1 BAEET e g eV Ee S8 e SERH e 24 Lt o e SRR me Tt b8
di vi des a reseiyed sbanal o d/imidsenuensyghyl thends2- freauency ghiyi der

31 15 in the {)osition-i nformation acquiring unit 28, and transmits a
frequency- dit VHedolsi giase tare Heo'lt hikeleo cht¢bideeran nittefevi ce.

Ther ef or, thir coomu i i 0 1 nal Vi C ecel Vv he signal of a
frequen05§ f‘}%ﬁ‘—é?é %Fn S ma‘?%o%gé sf%ﬁeg%f%%%lﬁ e&a ‘Ji‘/m‘g%}{%&% ﬁﬁér]frﬁatlgn
comuni cat i anghertmdakn devices (soti Bhowmnher fius tthext cohnged ecas® fhe third

comruni cation term nal device. %5%9405 In the conmunij cation term nal device

22, the sighaf- pf oceSst rgPUmiR | YFERI R | 38T VRl 17 elfifehieses o

det er mi nes {hafe SiONAmdin Adt equency. f{4l 15 2xreceiyedi in the
comuni cation term nal device 23, the signal processing unit 33 analyzes a

recei ved fregieny;iandadaterimanesnithal’ a signalofowit rieguenayof/2 (Hz) is
recei v_(-:icé. Wﬂﬁg athjrd co?r/r][rru%]i cation term nal d_e.vc':jé:ﬁje jfz. connected to the
communicat i on fer i naf tEviEE 23 THESY Thi 1Y conmint tatd orPter ni nal
devi ce al soigiedefat Nes ddedrdinsd@gnaliofim 4 reguency fdrhdHzo I shdecef ved,
in a simlar manner. Because an in-vehicle position of a comunication
the case in ¥FIG. 5. Similarly, the communication terminal
device 23 includes an in-vehicle communication interface 26
and a position-information acquiring unit 28, and, although
15 it is not shown, also includes a communication-
identification-information determining unit in a similar
manner te that of the case in FIG. 5. The communication
relay device 21, the communication terminal device 22, and
the communication terminal device 23 are connected to each
20  other in this order via the in-vehicle communication path 2.
The position-information acquiring unit 27 includes a 1/2
frequency divider 30 and a signal processing unit 32,
Similarly, the position-information acquiring unit 28
includes a 1/2 frequency divider 31 and a signal processing
25  unit 33,
[00325] The communicaticn relay device 21 includes the
pulse transmitter 29 of a frequency f£{Hz), and transmits
the signal to the communication terminal device 22 as a
position determination signal. While the signal is
30  transmitted via the in-vehicle communication path 2,
particularliy, the pulse transmitter 2% and the position-

information acguiring unit 27 are connected to each other



22 term nal device and a received frequency correspond to each other at one
to one in this way, the in-vehicle position can be determned fromthe
recei ved frequency. Although the frequency dividing ratio is set at 1/2 in
the exanple 5 in FIG 8, the frequency dividing ratio is not |limted
thereto, and other frequency dividing ratios can be al so used. [0041] As
expl ai ned above, according to the present enbodi nent, each communi cation
term nal device sequentially 10 receivesla signal transmitted fromthe

pul se transhiyt ter 1B9veAisilgnabmpnotessing ocableolbetiht pbsi &i on-i nformati on

acquiring unit processes a received signal, and determ nes a frequency of
t he yeceive5F§P ﬁé??l?ﬂeP@Féré?fgﬁr?ﬂ£vgﬁ?%I%npbng?Bth? a conmuni cati on
term nal devbgRuBARaBEoASCHBLEr PhNEHaE0REESPENEI PH.t OnayEr egugncy of a
received signal. Particularly, in a plurality of conmunication term na

devi ces t hafcArEnésahéenednbyraaser Lesagdnhiini catveohiphe hcopognt cansonf the
conmmuni cat i 1.nal -devi.ces Lt oed using.this position
deterni%itigﬁtégkgkgngFf AgﬁgoggﬁﬁFgﬁﬁégg |o%g¥ﬂ%%?£a ?%ﬁ?ea?%og%Y?%%s
nunber correspendiggaloia aetébvedefinenuency ctas De2usedqguéntyexappher The
procedure of determ ning, comrunication identification information fromthis
position infOr it EBRA PESLAEARTEAFOFBAthal ARPPArhed Whlthé’ seebhd

enbodi ment . +2510Q42L1 B theqREESENL; shedi 8BS 1 al ¢t hoygh.aR.exappl &, of

determ ning a position by using a frequency of a position determnation
signal is expkmined, davposi EBon TaarbEoatsotkentbamliyidet fom nednbyal

changinga goltg ezgr accurren%hfog.eacg cgnnugication tgrgina devi ce by
usi ng a Vol PEJ&°6r°a BB cuIFent FnShPade Of FrehteneycY [ 60481 &lr t hBRen each
comuni cati @ntherdl BakndB8YEELi 6ANterminal device (not shown) is
further connected to the communication terminal device 23,
the communication terminal device 23 divides a received
signal in a 1/2 frequency by the 1/2 frequency divider 31
15 in the position-information acguiring unit 28, and
transmits a frequency-divided signal tc the third
communication terminal device. Therefore, the third
communication terminal device receives the signal of a
frequency £/4{Hz). This method is also applied when a
20 fourth communicaticn terminal device (not shown) is further
connected to the third communication terminal device.
{00407 In the communication terminal device 22, the
signal processing unit 32 analyzes a received frequency,
and determines that a signal of a frequency f(Hz) is
25 received. In the communication terminal device 23, the
signal processing unit 33 analyzes a received f{requency,
and determines that a signal of a frequency f/2{(Hz) is
received. When a third communication terminal device is
connected to the communication terminal device 23, the
30  third communication terminal device also determines that a
signal of a frequency £/4(Hz) is received, in a similar

manner. Because an in-vehicle position of a communication



al so determ ne an in-vehicle position by determning a 23 nunerical value
by increasing a nunerical value by one, for exanple, each tinme when a
signal passes via a comunication term nal device, by performng a
nunerical value transm ssion by serial comunication in place of frequency
5 transm ssion. [0044] Generally, a position-determ nation-signal generating
unit that generates a position determnation signal is provided in the
comuni cation relay device 21. The comuni cation term nal devices 22 and 23

determ ne i yeis) fodosid i Onse hasads o s Z8, (@ mdidiealcvalde in
the serial communication such as frequency, current value, and voltage
val ue) of actleeeiated posiaivie det el hatdon Signdl-velfiere tisition
determ nati t he, ¢ qay.'c t t.er m Vi C ggg 2 a size
of the posi‘%%nbelsd%%f er %encgt]?]gér%n stﬁgénna @yﬂgedpr?e% m n'ed%algtoun , and

transmt thtise s gnplendespeetdmed yratldo sid fdeesatt Mat2 archange:ampiind of a
position determ nation signal that is set in each conmunication term nal

devi ce i°s alf anbftnt® ¢ Hdt® di T3@ILHEY 65 G 762 of° thie Bosibibted
det er mi nat i o, 5i.G0al 5,20 ULt s Ay, 8GR, COMPRN AL AN S eTainale devise from

other size of a position determ nation signal, between the comunication
term nal devse®s 22 and 23. That is, sizes of position determ nation

si gnal s out the, co nication term nal devices are different from
caoh 280t ettt Obas] o TH bt e 2eto s G 1%, st bur at | on

di agr am of @nhd @i e [CONTAKY € 8k d il S VS 18 ra CCOFeh Lt @ oW ddusidiodi nent  of
the present invention_ As shown in FIG 9, the 30 communication rela
devi ce 1P i ne¢erfeset e Sednal e TTorkatsOnt BRGUT e i ke ttuenamiet o v&hi cl e

communi cat i pn, J ntef f&&cégsﬂ‘ge dters ¥ el Gl &, COrmun catd Qi d Ly face 6,
acquiring ﬁnit processes a recelived signal, and determines
a frequency of the received signal. Therefore, an in-
vehicle position of a communication terminal device can be

15 determined corresponding to a frequency of a received
signal. Particularly, in a plurality of communication
terminal devices that are connected by a series
communication path, positions of the communication terminal
devices can be firmed by using this position determination

20  signal. As for this position information, a position
number corresponding to a received frequency can beé used,
for example. The procedure of determining communication
identification information from this position information
is identical to that explained in the second embodiment.

25 (00423 In the present embodiment, although an example of
determining a position by using a frequency ol a position
determination signal is explained, a position can be also
similarly determined by changing a voltage or a current for
each communication terminal device by using a voltage or a

30 current in place of freguency.

[0043) Further, each communication terminal device can

also determine an in-vehicle position by determining a



24 and the comuni cation-identification-information determning unit 7. The
comuni cation term nal device 3 includes the in-vehicle conmunication
interface 8 and a position-information acquiring unit 9 as an in-vehicle- 5
position determ ning unit. The communi cation term nal device 35 al so
simlarly includes the in-vehicle comunication interface 8 and the
position-information acquiring unit 9. The position-information acquiring
unit 9 can have a configuration identicak to that explained in 10 the

second and thjgd empodi nROLS, Ther commmnicatian. {84 By, fevd o8y Lohs, cennect ed

to the inter-vehicle communication path 60. The conmunication relay device
1 and the comumicatéarh teime naterdeviciewBl arb 355 arer conmhwyted ¢t eath

ot her by th@ in-vehicle co nica{%on pat h 2.r$§ qgﬁf]&ghﬁéua pr esent

embodi ment , - H& & et ont Fderti’ti'cart on I Hiorfat i on det er ni ni ng uni t
V that is pfpvidedsdoeash ofride cammuni cation ierpiaad sevieesuaseer di ng
to the first to third enbodinents is provided in the comunication relay
device P. Ihraapi®siqme 20 communication relay device 1 holds

corresponde bl es~indjvidually espondi c j cation
term nal de |§%&s]a3 a?f@%%%%i%:hpcg%e{%%m%%%%%ﬁ% ay ev% ce lis
connect ed byertdrestiny el ct et lcotmymiesd ieon patds 20idhatleisrmitetion

comuni cation relay device 1 holds a pluralijity of 25 correspondence tables
correspondi?@ﬁ@%ﬁt%ﬁaEﬁﬁﬁ%ﬁe%fl%d%%ﬁwf?ﬁﬂ??ﬁ?%ﬁﬁ?ﬁrﬁﬁl%%vg%gk?eTﬁ " f or mat

of the correspondenee: tabléh i Sehfiei Cdvioed hat shown ddcddfEnd, 140

exanpl e. The correspondence table is set for each nodel w thout
dupl i cadti onyelahel priovi tdesoronmsddath oh S02¢ dentidneat¢dh Vahor et ioreto be

used corresponding to vehicle informatio car_number ositio

nurber | Ot REr b PGP T Shs 3t TR g eeerts Srbol non are TR yeatlcal ¢
those expl ai®Bchdd $+hBud) r&t 4 orddé1chenbosi teni sde { OO M on 19iglepi cts a
sequence for the communication relay device 1 to determ ne conmunication

i denti fi cath®res tmiordateonipAtieR COMMERTERET bFR e Harmdevd ce 3, for

exanpl e, inyihe.pL ?ff”én&%”é%&ﬁéﬁé%éé € e R&idfonfirst, the
comruni cati on term nal device (0} ich conmunication 1dentification
i nf or Mt ondétsenoinyet odes yna hedy ta gresanld sean tomnemaat t orendent i ficati on-
transmit this signal, respectively. It suffices that a
change amount of a position determination signal that is
set in each communication terminal device is an amount that
differentiates a size of the positicon determination signal
20  output by each communicatiocn terminal device from other
size of a position determination signal, between the
communication terminal devices 22 and 23. That is, sizes
of pesition determination signals output by the
communication terminal devices are different from each
25  other.
[0045] Fourth embodiment.

FIG. 9 is a configuration diagram of a train
communication system according to a fourth embodiment of
the present invention. As shown in FIG. 9, the

30 communication relay device 1 includes the vehicle-
information acguiring unit 4, the in-vehicle communication

interface 5, the inter-vehicle communicaticn interface 6,



10 information request signal 40 to the in-vehicle conmunication path 2. At
this time, the conmunication term nal device 3 incorporates in-vehicle
position informati on 52 of the communi cation term nal device 3 obtained by
the position-information acquiring unit 9 into 15 the .
communi cation-identification-information request signal 40, and transmts
this signal. [0048] Next, when the comrunication relay device 1 receives the
conmruni cation-identification-informatio4 equest signal 40 fromthe

i n-vehi cl e gpATURE Cabm@mn Ped hi @n- 20t ber coanuohcatfonmsielay device 1 inputs
the in-vehicle position information 52 in the . ) ,

conmmuni cat i 8AFBER PFRE LR bh- T nf of Bt FORTFeguakior| pRarindl teeYhee 3
comuni cat i enx i i fi i 0N i 1. Nj Lt 7 Lnputs
Ven ol e | nf SFbe oh Bbt at heatt Fore e TaR o ol Thg Moy b 8 gt T ng
unit 4 to thescohomnicibioatiodentqgticatgonaninf drastaoniderenncheng unit 7.
[ 0049] The connunication-iden;ification-%nfornation detern%ning ugit 7 then
det er mi mes BBREN?Rat? bR T detitd f 184t i on' I'hif BrHELT bR?53°% 0" HEVHER
correspondi 8vi Qe 395t hiesd N vighi 1 ey Post11@8si PhOr PRLYOR1 S2e and the vehicle
i nformation, by using a correspondence table corresponding to the

conmmuni cat | eAMeR At ablodelviter Bace 26 0050 NexeS1then-information
ot e e Lom deter i its th
communi cat i gnzf, dentifigation- 4nLornmi on,deter phai ng, unlt, 7o 1ransaits the

determ ned co nication identi ion i nfor icle
comuni cat i encpatha?e dheocHimuni cadhondéer ntaal £S5 deyt cexBlaheadr ecei ves
t he communi cation identification infornmation 53 fromthe in-vehicle

communildat i hepaereRd @t sthhed cofmetiBatton i teht FTeRRt oRt 1 & of WheYon 53,
and starts Gopmupi £aiing.nh000dd The del efmi of Dge P OCESSoMELA PEIEL Y the

path 60. The communication relay device 1 and the
communication terminal devices 3 and 3% are connected to
each other by the in-vehicle communication path 2.

15 [CC46] in the present embodiment, the communication-
identification-information determining unit 7 that is
provided in each of the communication terminal devices
according to the first to third embodiments is provided in
the communication relay device 1. In FIG. 9, the

20 communication relay device 1 holds correspcndence tables
individually corresponding to the communication terminal
devices 3 and 35 to which the communication relay device 1
is connected by the in-vehicle communication path 2. That
is, the communication relay device 1 holds a plurality of

25  correspoendence tables corresponding to the number of
communication terminal devices. The format of the
correspondence table is identical to that shown in FIG. 7,
for example. The correspondence table is set for each
nodel without duplication, and provides communication

30 identification information to be used corresponding to
vehicle information (car number) and a position number.

Other configuraticns of the present embodiment are



10 conmuni cation-identification-information determining unit 7 is identical
to that perforned in the communication termnal device explained in the
second enbodi nent. Further, the position-information acquiring unit 9
explained in the second and third enbodi nents can be 15 enpl oyed for the
position-informati on acquiring unit 9 of the comrunication term nal devices
3 and 35. For exanple, when a configuration identical to that of the third
enbodi ment is enployed, a plurality of gemrunication term nal devices are

connect ed i fuSeFi@s) byo thes dd-ehi £1 6201 comaini cat i ofb pattr@ in the
comuni cation relay device 1. Further, a position-determ nation-signal

gener at i ng @pediregrovi ded in the communication relay device 1. [0052]1In

FIG 9. althouph the commu oation d ef maaledeyi 65 200,35, 80 €, confi our od

to include posi ti or at i on acquiring u respectively, the

communi cat i o4 4 erda-niate devi € efe B @inich S 5 @i hie: Loidn gided: ot cdoiomcl ude
the position-information acquiring unit 9, like the confjiguration in the

first embodiMeNMatPR s R SO ERITHsIIhdecel tabl € becomes B shown in
FIG 4, 30 é%@f&fﬁ}ﬁd@%ﬁ@é&{ﬂ%%ﬂ%% perdared py Fhe 1g,

conmuni cati on- 1| Ication-information determning unit 7 is identical to
t hat perforfrecst n the commmicstion teimierlndatideVvi cef explained in the
first enbodi nent.. %0053]w$ihe. ffects of the present_enbodinent are

i dentical t&VHISETH Yhe' $FH st 16 i o8 et st it hebr esent

enbodi ment , gd hereoMERIN Cat 4P & &l ayoreRv T tli & -ainsdh it St Lo cat i on
identification information to the communication term nal device 3 in

responsé€ t olnf ewetelstn fregmesie corrini tatioi-herimneghidel\d ce 3, for
exanpl e. mcé no:{[cpaeur' cpr? tﬂ t he}%g iiﬂ‘?its ac{EqneseCi,w& | ment s, t he .
conmuni cation term nal device aut ononously det ermi nes communi cat i on
i denti fi cattiefinind Ordaticen.3 | noustpdad t Applri-eadtildtey Jd054lHAs descri bed
above, the train comunication systen1accordinq:to t he present gnvention is
useful for information 52 of the “communication “terminal device
obtained by the position-information acquiring unit $ into
15 the communication-identification-informaticn request signal
40, and transmits this signal.
[0048] Next, when the communicaticn relay device 1
receives the communication-identification-information
request signal 40 from the in~vehicle communication path 2,
20 the communication relay device 1 inputs the in-vehicle
position information 52 in the communication-
identification-information request signal 40 tc the
communication-identification-information determining unit 7,
and inputs vehicle information obtained from the vehicle-
25 informaticon acquiring unit 4 to the communication-
identification-information determining unit 7.
[0049) The communication~identification~information
determining unit 7 then determines communicaticn
identificaticn information 53 to be used corresponding to
30 the in-vehicle position information 52 and the vehicle
information, by using a correspondence table corresponding

to the communication terminal device 3.



15 perform ng communi cati ons between vehicles in a formation or within a
vehi cl e.

i n-vehi cl e conmuni cation path 3, 35, 36 conmunication term nal

Ref erence Signs List [0055]1 comrunication relay device 202

vehicle-information acquiring unit 5, 8, 10 in-vehicle conmunication
interface 6 inter-vehicle conmmunication interface 257, 12

comuni cation-identification-information determning unit 9, 11
position-information acquiring unit 13 cqple connect or 14

contact-lnfgéqséton aﬁgg#rlggeug$$m§9} PPQ gHP ? . phot o- coupl er

sourc

power
pi n

10

15

20

25

30

urrent - imtlng resi s I on resistor
information determining unit 7 transmlts the determined

communication identification information 53 to the in-
vehicle communication path 2. The communication terminal
device 3 then receives the communication identification
information 53 from the in-vehicle communication path 2,
sets the communication identification information 53, and
starts communicating.

[0051] The determining process performed by the

device 4

19, 20

communication-identification-information determining unit 7

is identical to that performed in the communication
terminal device explained in the second embodiment.
Further, the position~information acguiring unit 9
explained in the second and third embodiments can be
employed for the position-information acquiring unit 9 of
the communication terminal devices 3 and 3b, For example,
when a configuration identical to that of the third
embodiment is emplcyed, a plurality of communication
terminal devices are connected in series by the in-vehicle

communication path 2 in the communication relay device 1.

Further, a position-determination-signal generating unit is

provided in the communication relay device 1.

(00527 In FIG. 9, although the communication terminal
devices 3 and 35 are configured te include the position-
information acquiring unit 9, respectively, the
communication terminal devices 3 and 35 can be configured
not to include the position-information acquiring unit 9,
like the configuration in the first embodiment. In this
case, a correspondence table becomes as shown in FIG. 4,
for example. The determining process performed by the
communication-identification~information determining unit

is identical to that performed in the communication

7



37, 38, 39 vehicle 40 communi cation-identification-information
request 5 signal 50 vehicle information 52 in-vehicle position informtion
53 comruni cation identification infornmation 60 inter-vehicle communicati on

path 29 CLAI M5 1. Atrain comunication systemthat is configured in a
formation of a train constituted by one or nore vehicles, the system
5conpri si ng: a communi cation relay device that is installed in each

of the vehicles and is connected to an izpter-vehicle conmruni cati on path and
an in-vehic gqygn' j 1 05 me@nd, 0Ng, OF ; DY €, Q05M,cat i on term na
devi ces tha%ggﬁe 1 ?%@%% P% 1nl%%ch of the behicles and are connected to
t he communi ¢ad5dh r el @yl deveLeedns acSanee vieht ebet bymrddingnivenie! e

communi cation path, wherein the systemincludes vehicl.e information

ndi cating SETRLESF et | OROBoSTE | BRC of -5 veht crs T STt e Contilini cat i on
relay devicenkspiostat! edhanthand) €8 reshendense: sabteidhadedsecset W thout
duplication for each nodel of the comrunication term nal device and

provi de cohmanswat$ opoiuent ¢4 1 tat | beinf birakion tof pEnafsken clo ridspondi ng
to at least the vehicle. ir | on, et erni e.co i ion
identificat?%%%?%%%?ﬁﬁ ?ogéﬁ%f%%ip@%%?%%dgt%gtﬂ%gggn%%nggﬁgggg %%gﬁerninal
devi ce at | east basedcmauhheavebdn ctermnfol natidne abd fhe eoxmesSpondence
table. 2. The train comunjcatijon systen1€ccording to aim1l, erein the

|
communi cat i BRSr eFAGY dediee PRctudes B3 Vehidl 88C2BT | HFY THET O ackii ri ng

uni t that aegﬂdénﬁggcxsbé;ﬁ'ﬁehﬂi%ﬂ%wﬂcénﬂi&@E&ﬂ@m@@sw-(ﬁ@wﬁhmélsposition
of a vehicle in Ich the conmmunication relay device is installed and
transmils themmunication identificaticon information.

Industrial Applicability

0054] As described above, the train communication

system according to the present invention is useful for
15 performing communications between vehicles in a formation

or within a vehicle.

Reference Signs List
[COS5] 1 communication relay device
20 2 in-vehicle communication path
3, 35, 36 communication terminal device
4 wvehicle-information acquiring unit
5, 8, 10 in-vehicle communication interface
6 inter-vehicle communication interface
25 7, 12 ceommunication-identification-information
determining unit
9, 11 position-information acguiring unit
13 cable connector
14  contact-information acquiring unit
30 15 photo-coupler
16 photo-coupler power source

17 current-limiting resistor



acquired vehicle information to the in-vehicle comunication path, and each
of the communi cation term nal devices includes a 30

comuni cation-identification-information determ ning unit that includes a
correspondence table that is set without duplication for each nodel of the
comuni cation term nal device and provides conmuni cation identification
information to be used corresponding to at | east the vehicle information,
and determ nes the 35 comuni cation idepsification information to be
provided to the ;80 [corgamiicat i:ansiardd nal device at | east based on the
vehicle informati on having received fromthe in-vehicle communication path
and the correspontleride tifl e. 5 3. The train communi cati on system accordi ng
to claim2, whergjn.g 39fﬁ%ghf€}éhe comuni cation term nal devices

i ncl udes an |n-veH|éié position determ ning unit that determ nes an

i n-vehi cl e posi tdlon @afrrdurel ceomimumi dcd i toinf teertniiared 1 rdevires; 1 di0theguest
corresp%ndenpe tabl e provi des conmunication identification information to
be used-cor® ding to the vehicle information and the in-vehicle
position, and g e CMUHYSEEd©0nsA denti fication-information

determ ning unit determ nes the conmunication identification information to
15 be provi ded t% t Hen-corhimic atdon tar ina rmgdiiicde, based on the vehicle

i nformati on havi recei ved. f.rom the jn-vehj.cle c i.cation path, an
in-vehicle posit$%n ‘ot Q%%%ﬁﬁéﬂﬂ%é%#%%ﬁ%%%ﬁﬁé%ﬂl'geV|6§%‘é%ernined by the
i n-vehi cl e posité®n detar-nidatng aintdmmanickdthercgraespondence table. 20 4.
The train comruni cation system according to claim 3, wherein when t he
comuni cation term nal devices of a sane nodel are installed in plural in

t he vehicle, 25the comuni cation-identification-information determ ning



unit in each of the comunication term nal devices allocates the

comuni cation identification information corresponding to an in-vehicle

position of the conmunication term nal device to each of the comunication

termnal device. 30 5. The train conmunication system according to claim3

or 4, wherein the in-vehicle position getermning unit determ nes the

i n-vehicle position based on contact intormation incorporated in either a

comuni cati on connector or a power source connector of 35 each of the

comuni cation term nal devices. 31 cfarvihe train comruni cati on system

according to claim3 or 4, wherein t he conmuni cation rel ay device

and the communication 5 term nal devices are connected in series by the

i n-vehi cl e .campidli:Cabinam Rathon t Hes reamabat cat iconri@l:@ay devi eedrackodes a
osition- determnation-signal generating unit . that nerates a position

g : G’ bt st & 07

det er mi nattoR §TYHar P he ™ f6r° &ach ot Fcation 10 term nal

devi ce$ t @odetesimione an i n-vehicle position, t he position
determnation 51 ghgh,Qubpul, LI.9TV! B8, posthlendetigtil ald an-slgpals
generating unit I's sequentially transmtted to each of the comunication
term nal déei velsiclandardch obnndetagotmunt ciattiesny elkkrienabraeviceésocdet er mi nes
an_15 1 n-y@hi,Chgs ROSH AL Ahi0fiot Remfigniae; o $alh based on a size of the
position determ nation signal having received, by the in-vehicle position
det erm ni ng uniPk¢ ThangescHreinze2bion HEPoaTt i HY146f er'HitndfPon signal by a
pr edetigr mingds armunt, aflielracdetwmicnati oy swehcthialetbhersiar is different
fromthat of a 20 position determ nation signal_ of the ofher co ni cation

terninal FEWRR AT FERINPEE the Tp8sPiTD T edeter MhalP o Sigr&!t o a next
comuni catcoditut Bfa¥ibal p£ayi GRerein the system includes vehicle

information indicating an in-formation position of a vehicle in
which the communication relay device is installed and a

15 correspondence table that is set without duplication for each
model of the communication terminal device and provides
communication identificaetion information to be used corresponding
to at least the vehicle information, and determines the
communication identification information te be provided to the

20 communication terminal device at least based on the vehicle

information and the correspondence table.

2. The train communication system according to claim 1,
wherein the communication relay device includes a vehicle-

25 information acguiring unit that acgquires vehicle information
indicating an in-formaticn position of a vehicle in which the
communication relay device is installied and transmits the
acquired vehicle information to the in-vehicle communication
path, and each of the communication terminal devices inciudes a

30  communication-identification-information determining unit that
includes a correspondence table that is set without duplication
for each model of the communication terminal device and provides
communication identification information to be used corresponding
to at least the vehicle information, and determines the

35 communication identification information to be provided to the



7. The train comunication systemaccording to claim1, 25 wherein the
comuni cation relay device includes a vehicle- information acquiring unit
that acquires vehicle information indicating an in-formation position of a
vehicle in which the communication relay device is installed, and a
connunicationidentification-infornatio&%deternining unit that includes a 30
correspondence table that is set without duplication for each nodel of each
of the comuni cation term nal devices and provi des conmuni cation

i dentifi caloh@0nidfQLABL: N0 BEvised COLLaSRAREAE NG i@ alehfast the vehicle
informati on,. and deternjines the commnication identification information to

be provi ded o™ W& 382 EoMITCEAY FOr *OBr Fithal” d&0i ¢ 2R Ihet toRe

conmuni catda@h #&d ajhe 32rER\HoREefGE @iabes. a

conmuni cation-identification-information request signal transmtted from

t he comuni cation term nal device, the

comunbcatd.on- itdent i fiirc abinpwma i qafcd pras ¥ arendetes imignge urliaind@t er mi nes t he
comuni catjan identification information to 5 be provided to the

comuni cation term nal device, based on at |east the vehicle information
obt ai ned by t heavehifcltéei admpuraichohoadguiri tag dmviltteandintiedesr esipondence
tabl e correspeiding it oot NG +CORMHH L0 Nl Ar MeRalndR 68, jandHitapsm ts the
conmuni cation identification information to the comrunication term na

devi ce 10 B¢PAttMe FntheHiEreniedmmi CatTOI pdERice8. The train

comrunipcati on systemaceeneing tapté v deWN@i@iviication €ach of the
conmmuni cat,i.on_ter m nal devices,incluges an in-15 vehjcle position
deterniniﬁ6835%§“¥ﬁé9ndﬁF§FWFﬁ€§’éﬁ Ph- VEH CPETPIRINGEA bf Hife

conmmuni catviebhclerimtpaha eyt aed tihe ieomutlcapbentidenthfii cati on-i nformation

request signal i ncl ydes, n: vehigle. posi.tion | nforetion, obtalned by the

i n-vehi cl e posi |onrﬁbtern1n|ng ani ,(ﬁﬁﬁﬁe correspondence ?a%ﬁégprovides
comuni catindh ddentiiheg atticoromnfiorat ponidanthéiosedrconfespangnnget o t he
Vehlchg "ELO£P$§4d%ﬁ_?Qckﬁéq%ohﬂa fgyﬂi%ﬁ P fﬂa@ndeéygé, basedtéﬂethe
connunlcatlon-ldéntl Ication-infornation determning unit determnes the
comuni catebicleldmforigitdrohav o riegeived tigrom the in-vehicle

communication path, an in-vehicle position of the communication
terminal device determined by the in-vehicle position determining
unit, and the correspondence table.

20
4, The train communication system according to claim 3,
wherein

when the communication terminal devices of a same model are
installed in plural in the vehicle,

25 the communication-identification-information determining
unit in each of the communication terminal devices allocates the
communication identification information corresponding to an in-
vehicle position of the communication terminal device to each of
the communication terminal device.

30
5. The train communication system according to claim 3 or 4,
wherein the in-vehicle position determining unit determines the
in-vehicle position based on contact information incorporated in
either a communication connector or a power source connector of

35 each of the communication terminal devices.



25 be provided to each of the conmmunication term nal devices, based on the
vehicle information, the in-vehicle position information of the

conmmruni cation term nal device included in the

communi cation-identification-information request signal, and the
correspondence table. 30 9. The train,communication system according to
claim 8, wherein when the communication term nal devices of a sane
nodel are installed in plural in the vehicle, 35the

conmuni cation-identification-information determining 33 unit allocates the
connunicakgon igentification,infornation corresponding to an in-vehicle
position of thé Bormfimi EATTYH P& N2 S GBVREE 199 " 8ath e Lorfuni cati on
term nal dévikegs. 5 10. The train comunication systemaccording to claim8
or 9, wherein %F i n-vehicle gghtiqg detern%n%pg unit determ nes the

e ]
i n-vehicle positron based on cohtatt T niorf FREOTPSTated in either a

communp catteonizondeeiors oreacpuwertesloun ceeciesnbyt idre oh-each:ief t he
connunicagkgﬂu$§£gkggjpggxices. 10 11. The train conmmuni cation system
according to claim8 o , Wherein t he conmuni cation relay device
and t he communitBat¢mupeeattal rdévy clayigreicomdest ededgitdeni-es by the

i n-vehi cl @etdrhoBhcatd 0N Patdvadifg coOMMURLEatlon fekay (deavigg,incl udes a
posi tion- detern1nat|on;3|qnal generating unit that generates a position
det er mi nattORTSIGHAP 1 Dt BETue T o5 c8altr SR othe! cofmiATeat @ irer ni nal

devi cé8 t aedeieINMdBei 88k itd- wehimlidePai 14-0nid0t N pesbhj on determ nation
si gnal out put }gonlthe Egg%;ion- determ natjon-signal generating unit is
t

sequential |y t FEASIATES EAEA B Thé LB AL bFP &PRi RAf! déPices, and

determination-signal generating unit is sequentially transmitted
to each of the communication terminal devices, and
e@ach of the communication terminal devices determines an

15 in-vehicle position of the device itself based on a size of the
position determination signal having received, by the in-vehicle
position determining unit, changes a size of the position
determination signal by a predetermined amount after a
determination such that the size is different from that of a

20 position determination signal of the other communication terminal
device, and transmits the position determination signal to a next

communication terminal device.

7. The train communication system according to claim 1,

25 wherein the communication relay device includes a vehicle-
information acquiring unit that acquires vehicle information
indicating an in-formation position of a vehicle in which the
communication relay device is installed, and a communication-—
identification-information determining unit that includes a

30 correspondence table that is set without duplication for each
model of each of the communication terminal devices and provides
communication identification information to be used corresponding
to at least the vehicle information, and determines the
communication identification information te be provided to the

35 communication terminal device, and when the communication relay



each of the comunication term nal devices determ nes an in-vehicle
position of the device itself based on a size of the 25 position

determ nation signal having received, by the in-vehicle position

determ ning unit, changes a size of the position determ nation signal by a
predeterm ned anmount after a determ natjon such that the size is different
fromthat of a position determ nation Signal of the other comrunication
terminal 30 device, and transmts the position determi nation signal to a
next comuigdvwati sdcdi®kBl Nador@RYi 685 1ion-iddnt i@ akh ah i CRFHBL At | on system
according to any one of clains 1 to 11, wherein. the communication

i dentifi ca’ﬁ‘%‘ﬁ%Sﬁ‘Wgnﬁf?W'ﬁtge%n i &HGr gEENIE9 I teRMEPR; ¢y

comuni catdean capet t1ed cofiman tdaaii An codantnifcas t om-sysb emttihat désewdnfingured in
a formatiag, of (3 L1a0. CONSULUL A AX NEOf (LG, YN Gl B3, 1 NG, SYStem
conpri sing: a conmuni cation re?ay evi ce at 1s installed 1n each of the
vehi cl @s ard pirsviobnheéot etk towranni o Eoay ehicie lc danigd c deisod patar and an

| n-vehi ¢l & LML GRhL 0N Palddin 20008 QL W1 ¢ANMUINCALL Oftcd ST OA
devices that are installed in each of the vehicles and are connected to the
comuni catdasivirepayndévied tihe gostrarorannet eabdebyorrsereradihitel éhe

conmuni catdARuRatdhiowWhes Shihati N8 RN O0A nQOPRIH 5885 BhSi@Rmehidatiehni ning the
comuni cation identification information to be provided to the
comuni cati“GAtt BFFATAP HRAATEETAPY | CadtehaTEH BT EMN dI%8 ™ R brifdt6n
i ndi cabi ngrian tha- froreBal Eon banpestddion pht vehicle in which the _
comuni cation relay device is installed and a correspondence table that is
set without duplication for each nodel of the comrunication term nal device
and provi des caomauniLiat iconmiveienttibhcagdtem kofordim on ¢lribe 7used
corresponding to at least the vehicle information. 20 14. The train
! whetein . . : .
conmmuni cat1 on ‘et hod according to claim 13, wherein the nethod conprises: a
step of acquiricagh b tthlkecowmmimiatath orerméehay derijcee, inciudegedm clne
i nfor r@t : %h!l@gé Cp?gslltagel?‘rhét%}%gﬁf% 'u%nitp&?dtt 'd%@e%ir%szénvfrp—'\ghq_chg whi ch
the vehicle itselt 1s installed; a step of transmtting, by the
comuni catdogatiel Hf deei cEmupheabicdquiteedivehiderece¢nf ormation to the
in-vehicle CO”WH@'E@ﬁﬂd%@c@@@&ﬁ—identification—information request signal
9 g
includes in-vehicle position information obtained by the in-
vehicle position determining unit,
20 the correspondence table provides communication
identification information to be used corresponding to the
vehicle information and the in-vehicle position, and
the communication~identification-information determining
unit determines the communication identification information to
25 be provided to each of the communication terminal devices, based
on the vehicle information, the in-vehicle position information
of the communication terminal device included in the
communication-identification~information request signal, and the
correspondence table.
30
9. The train communication system according to claim 8,
wherein
when the communication terminal devices of a same model are
installed in plural in the wvehicle,

35 the communication-identification-information determining



a step of receiving, by the communication term nal device, the 30 vehicle
information fromthe in-vehicle conmmunication path ; and a step of
determ ning, by each of the comrunication term nal devices, the

conmmruni cation identification information to be provided to the

communi cation term nal device at |east, pased on a correspondence table that
is set without duplication for 35 each del of the communication term nal
devi ce and provides 35 comunication identification information to be used

correspondinng 4P Rkckeagte AenVEH&i@n DESIIBL AR o@nd rbhgaval cl e _
i nformation having received. 5 15. The train conmunication nmethod accordi ng

to clai m FEFTRFRFEIAt e dfetAodctdmsr Peastion of the Goapupicdigfsnitting to
the in-vehiecehengomawnteatd @acpadh,cHRy ceatlihiefatibe comMMMAL Cady st er m na
devi ces, a conmuni cation-identification-information request signal for 10
requesting a transm ssion of conmunication identification information to

t he cofmuniOcat iTba teliay cdevicCigiation sysaest epcafdingcedviigm Byot he

commni cath@io[ela% d8YGheIbhs, CATMNGEALLANshdedlld IegLLd gL mati on

request signal fromthe 1n-vehicle comunicatio pét ; a step o

det er mi ni rig; vy dlee peoitiai basedrr ebayadeinde rre hieorc snmorp@attiednin

i denti fi caticABy iNTQRIBL QLA bewRIR¥Eded £ @ogaehs @l dohessommmupi gati on

term nal devices, based on at |east a correspondence table that is set

wi t hout dEpFPcet if FORWECRLADYICBEEhedG#REni cation terni nal device and

provi des 20 conmmuni cation identification information to be used

corresponqing to at |least vehicle information, and the vehicle information,
[

by obt ai nithg t ABS Ve E°TRIUREL PRPYHERCATTHGEA FR-F16 Rati Oh Sosi tion of
a vehicl ewharsdi ch the device itself is installed;

the communication relay device and the communication
terminal devices are connected in series by the in-vehicle

15 communication path,

the communication relay device includes a position-
determination-signal generating unit that generates a position
determination signal to be used for each of the communication
terminal devices to determine an in-vehicle position,

20 the position determination signal output from the position-
determination-signal generating unit is sequentially transmitted
to each of the communication terminal devices, and

each of the communication terminal devices determines an
in-vehicle position of the device itself based on a size of the

25 position determination signal having received, by the in-vehicle
positioﬁ determining unit, changes a size of the position
determination signal by a predetermined amount after a
determination such that the size i1s different from that of a
position determination signal of the other communication terminal

30 device, and transmits the position determination signal to a next

communication terminal device.

12. The train communication system according to any one of
claims 1 to 11, wherein the communication identification

35 information is an IP address.



a step of transmtting, by the communication relay device, 25 the
determ ned communication identification infornation to the in-vehicle

comuni cati on path; and a step of receiving, by the comrunication
term nal device, the comunication identification information fromthe
I n-vehi cl e conmuni cati on path. 30 34

13. A train communication method of a train communication

system that is configured in a formation of a train constituted
by one or more vehicles, the system comprising: a communication

5 relay device that is installed in each of the vehicles and is
connected to an inter-vehicle communication path and an in-
vehicle communication path; and one or more communication
terminal devices that are installed in each of the vehicles and
are connected to the communication relay device in a same vehicle

100 by the in-vehicle communication path, wherein the method
comprises:
a step of determining the communication identification
information to be provided to the communication terminal device
at least based on vehicle information indicating an in-formation

15 position of a vehicle in which the communication relay device is
installed and a correspondence table that is set without
duplication for each model of the communication terminal device
and provides communication identification information to be used
corresponding to at least the vehicle information.

20
1l4. The train communication method according to claim 13, wherein
the method comprises:

a step of acquiring, by the communication relay device,
vehicle information indicating an in-formation position of a

25 wvehicle in which the vehicle itself is installed;

a step of transmitting, by the communication relay device,
the acquired vehicle information to the in-vehicle communication
path;

a step of receiving, by the communication terminal device, the
30  vehicle information from the in-vehicle communication path ; and

a step of determining, by each of the communication
terminal devices, the communication identification information to
be provided to the communication terminal device at least based
on a correspondence table that is set without duplication for

35 each model of the communication terminal device and provides
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15

20

25

30

35

cormmunication identification information to be used corresponding
to at least the vehicle information, and the vehicle information

having received.

15, The train communication method according to claim 13, wherein
the method comprises:

a step of transmitting to the in-vehicle communication
path, by each of the communication terminal devices, a
communicaticn~identification-infermation request signal for
requesting a transmission of communication identification
information to the communication relay device;

a step of receiving, by the communication relay device, the
communication-identification-information request signal from the
in-vehicle communication path;

a step of determining, by the communication relay device,
the communication identification information to be provided to
each of the communication terminal devices, based on at least a
correspondence table that is set without duplication for each
model of the communication terminal device and provides
communication identification information to be used corresponding
Lo at least vehicle information, and the vehicle information, by
cbtaining the vehicle information indicating an in-formation
position of a vehicle in which the device itself is installed;

a step of transmitting, by the communication relay device,
the determined communication identification information to the
in~vehicle communication path; and

a step of receiving, by the communication terminal device,
the communication identification information from the in-vehicle

communication path.



