1 DESCRI PTI ON TRAI N COMMUNI 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 TCPLIP is used, an I P 15 address that

i s uniquely determ ned needs to bepmktRTtAT®dNt 0 each device on a network.

0003]As a nethod for determning an | P_address of j.C
Let vvo]rk, t RBAEN] SOYMANLRBELGY IBF%W%ﬁBDaﬁg%ﬁa(d@Wé@‘g%E%ggé@hﬁﬁgg?ge whi | 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. [0@Q@4[Burthernore, as a nethod for determ ning an I P address of

each deyvic network, there i.s_al so 25.0 RARP (Reverse

Addr ess Reigﬁggﬁon P&gFoESFfe?geé?vFSElgﬁaggﬁg?gﬁoﬁoPétgﬁt Literature 1).
In the RARRome@chcdevibee shegafdcashtt tansphtsgarRARBymessageatooa nétwork at
a starting tine. A RARP server on the network distri?utes anhlg %ddress to
a transni sSNEnOSolPEE HEVILEdeF anFhe hepnsr kommunication method Ior

the system.

10  Background
[0002) TCP/IP has been well known as a communication
protocol between devices. 1In TCP/IP, an IP address is used
as infermation for identifying a device when communications
between devices are performed. When TCP/IP is used, an IP

15 address that is uniguely determined needs to be allocated
to each device on a network.

[COC3] As a methed 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.

10004)] 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 Resoclution 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.
f0005] Further, as IP-address distribution methods
alternative to the RARP, there are BOOTP, DHCP or the like.



30 in response to the RARP nessage. [0005] Further, as |P-address
distribution nethods alternative to the RARP, there are BOOIP, DHCP or the
| i ke. 2 Each of these mechani sns determ nes an | P address by distributing
an | P address to a device. Citation List Non Patent Literature 5[ 0006] Non
Patent Literature 1: Douglas E. Conmer, 'lInternetworking wwth TCP/IP , Vol.
1, 4th Edition, August 2008, KYORI TSU SHUPPAN Summary 10 Technical Probl em

[ 0007] As a i Lan C b ; i ces-th i in a
formation ggegnp?a?§%g§ @gégggggugiﬁ%ﬁggﬁﬁﬂggi%ﬁc%%s?%%#%%?eé%r exanpl e.
Because a titatmibstoper atedPi addransttofaadéotomti on, | P addresses of
devices that are 15 installed in a formation need to be set at nutually
di fferent YAF8ELCTPLAEFcul arly, considering that trains are managed and
mai nt ai nedyhbR a;¥BLE of tEeppBtLon, it is considered preferabl e that
nmutual ly different I P addresses are provided to devices of a sanme nodel
bet weerb vehiPEPés i n HOnaPpbenht Loheandune shneDePybderessCoseprovi ded to

devi ces of}gggefgggwggggh whgght@§%?f¥ice§09reling%glgggtfgnthgggggyof t he

positions in a tormation et weén mati ons” " I n” addi tTon,” provi
| P addr essesodperyortrpeeditorhe

Surmary

10 Technical Problem
10007] As a communication protccol between devices that
is set in a formation of a train, & case of using TCP/IP is
considered, for example. Because & train is operated in a
unit of a formation, IP addresses of devices that are

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

20 a formation and a same IP address is provided to devices of
the same model when the devices are installed at the same
positions in a formation between formations. In additiocn,
provisicn 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.
[0008] The present invention has been achieved in view
cf the above problems, and an object of the present

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

same model between vehicles in a formation and can provide



i ndividually and manual |y perforned to all devices each 25 tinme when a
formation is configured, and preferably, |IP addresses are autonatically set
wi t hout duplication at a systemstarting tinme. [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 comruni cation systemthat can
provide nmutual ly different I P addressessto devices of a sane nodel between

vehicles 19 8:har TBLLON,B00 £8NGDF YLD, 3 Bo SBRR, | o BAdr A9s, L, flevi ces of

t he sane nodel when the devices are installed at sane positions In a
formati on Between fopenatbbasladdaausamatpealtyosetsn | P bodiasses, and to
provi de a hr%in conmuni cati on thod. 5 Solgiion tojg oq% n1%£009]|n or der
to sol ve t RE"Eb660el BFOBFEMT AN T n® OF FBF 152 atY af At § he® above® Bh} ect?™Fn a
train comypi pabi,08eSYSt e/ £ habmhsn cONf i guredehdsa formation of a train
constituted by 10 one or nore vehicles, the systemof the present invention

i ncludes: a conmunication relay device that is installed in each of the
vehi cl es a§81h§i88n@§0%§9b£§ an inter-vehicle communi cation path and an

i n-vehi cl e comuni cafi on pa %; and one or nore comuni cation term nal

devi ces thaoocare 15 nstatitedténseach ofetiieovehp ebebermnghdren confect ed to
t he connunication,rela% device in a sane vehicle Qg the, in-vehicle

conmuni cat FOn2path? The BAREINPRaEFon +ielay Bt ce® MRt st gn system

vehi cl e-i ntgheBl EOBALANLFEATi MNk L FE Akt ACAULF €5 VR €1 &oh O DEIRLA OF),
indicating an in-formation position of 20 a vehicle in which the
comunilcat poa el agredevekbeciesi nshal sedtandof ransmptesehe Heegnredr vehicl e

tormi nal  dsU 80 hot uHEUTS" ESRALIT oht | Bk BPETT: EACT oht | IO AR TamE o
det er m ni ngaygni bfthat vocloUes @nd is connected to an inter-vehicle

communication path and an in-vehicle communication path;
and one or more communication terminal 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 acguiring 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 communication 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 infeormation, and
determines the communication identification information to

30 be provided to the communication terminal device at least
based on the vehicle information having received from the

in-vehicle communication path and the correspondence table.



25 correspondence table that is set wi thout duplication for each nodel of
the communi cation term nal device and provides comuni cation identification
information to be used corresponding to at |east the vehicle information,
and determ nes the comunication identification information to 30 be
provided to the conmunication term nal device at |east based on the vehicle
i nformation having received fromthe ingvehicle comunication path and the

corr espondgpee o abl eaqqdy fORLOLHALLI onatly, & 8ndud falo Sommmeation
met hod of a train conmunication'systemthat is configured in a formation of
a train comstrtiubedobypuoneadionosegsiveni cthes, iandothiagured!| Udes a

icati X devi that is 5. jnstalled i h of the, vehicl d
o Connect GAPBCAAM FL P CERT Bl GoRBRARAFCAL P B Bat e Al an TRy el o

POWWUHiC&thQH pakh, 1and,gae Qrcaﬁﬁﬁnﬁgﬁﬁyaﬁcﬁéi§@ &@%ﬂ&@aihgﬁvi§e$ that are
installed in each of the vehicles and are connected to the conmmuni cation

relay deviéasralaedaie t0chenfclheebyehhelen-yohi tf ecoonpeheéat? ompath, the
met hod of EQ%eBL$é§E%1EU¥SRﬁbR‘Ca §on 2.8tEp ui{ing, by the

. Epshud of_aguL i no. .
comuni cation relay devi ce, vehrcle information indicating an in-formation
positi on otommuehtetéchnpwhhechahbeonehbel @oré sebfimisidasiah | edimanst ep of
transmttin by 15 the communi cation relay device, the acquired vehicle

" . . Yy .
i nf or mat i oﬂg%CFﬁetbﬁtv@ﬁﬁc%s‘éa%ﬁﬂi ¢Rt PR pat htP e BRRehCbfs rali ¥¥fg, by

the comunipeahbepcLernl PRL d8MhGRichPEoNePiele hbforomijon fx0m the
i n-vehi cl e communi cation path; and a step of determ ning, by each of the

comunitat vehi2det bynihal ideviebes] et hempgonhuai can i path debh ¢ fredhddnef
infornatiog to_be vided to the,co nication terpi nal device at | east
b 4 g

based on a Ror PECRORaehCL P ADPR" t WAL QS ot wit HOUT: dURRTeat PEh For oach
nmodel of thRecesmMAhEaEL 00Nt &Mk Pakledeve cevande pé oV desmgoBrINi cati on

identification 25 information to be used.cprresgonding,to at least the

indicating an in-formation position of a vehicle in which
the vehicle itself is installed; a step of transmitting, by

15 the communicaticn relay device, the acquired vehicle
information to the in-vehicle communication path; a step of
receiving, by the communication terminal device, the
vehicle information from the in-vehicle communication path;
and a step of determining, by each of the communication

20 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 each model of the communication
terminal device and provides communication identification

25 information to be used corresponding to at least the
vehicle infecrmation, and the vehicle infeormation having
received.
(00113 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 wvehicles and i1s connected



vehicle informati on, and the vehicle information having received.

[0011] More additionally, in a train comuni cation nethod of a train
comuni cation systemthat is configured 30 in a formation of a train
constituted by one or nore vehicles, and that includes a comunication
relay device that is installed in each of the vehicles and is connected 5
to an inter-vehicle comunication path gnd an in-vehicle comunication

path, and @aesAr:fpLe-GamIUNLCaLLANLLELIL ARl pdeyi ges Lhaly apenioetal led in

each of the vehicles and are connected to the conmmunication relay device in
a sane 5 vehinmheibytthe pattehiobeocvennunincati onmpat heatbhen ne¢hodhal t he

present invention includes: . a st f.transmtting to the in-vehicle
Cormmini cat FoH- e 85 Bath i BF SR AL BohthiATEAt Pont Ter i it Bov Eus T4
conmuni cat teAhdesthf teathenchbihon Bkt 08nr eguest asvonal i o8 sequesting a 10

transm ssion of communication identification information to the
comunitat V8hiFépayydebrcen-geBiepeoforperl v hion bpathe Eormuetiadioh rel ay

device th Y ation.. i (it e . i |
the i niventhrePbonsia SaTEBke oo b cEALhar ST EETbE P AESHEEL fhong Trom
communi cat tba felaghdevecepmiheicommini pathpnoydeathfotatheon information to

be provided to each of the co ni.cation term nal devices, based on at

| east a cofPBEPBAdEhER™t BBFB PRat AFELSEE witt AT Atp? F£3%T on for each nodel

of the compuaheakientt 8hENabrdgYics 2BGL20: PEONLLAESFEPNPURLESE 198 »
identification information to be used corresponding to at [east vehicle

i nf or et | ofirabAdieheonent cheminnhoeaht Ponjdoyt obi s piay Lhecyeattde to

| nf or i  of¥aaAYIEhEcUChF cheninf brad bonj by obtahiny Lheoveht the to
dovice it sBPF s RRRe TS PRah S S I e P e e b PO b SO 1Y CBfmiF cat  on

rel ay devi cemmthécdetenntaedycaswusecathencheentiticathon information to
the in-vehicle comunication path; and a step of receiving, by the
comuni cat F8R"Eef rFARECBeYPERTMEhECBoRRTREE AL F oA Heh¥ PRI BA®i BA~i nf or mati on

r;eg%%rgnigéM§Eiér@oﬁﬁuﬁ?ggyﬂbﬁa£599;thQteﬁdgfn&QQQPﬂan%&?cﬁ§ Ofc

15 communication relay device, the communicaticn
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 vehicle in which
the device itself is installed; a step of transmitting, by

25 the communicaticn 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

30 communication path.

Advantagecus Effects of Invention



[ 0012] According to the present invention, conmunication identification
information to be provided to a conmunication term nal device is determ ned
based on at |east vehicle information and a correspondence table that 5 is
set without duplication for each nodel. Therefore, nutually different

pi eces of communication identification information can be provided to
comuni cation term nal devices of a sang nodel between vehicles in a

formation, apd-, the sa muni.cati,an.i f nf 10 be
pr ovi ded 6 2heat cos. o e ha S mbal PhRen et Qeutcel aPe PR TR & (e
sane p05|tndastuﬂ1aatmonaﬁhﬁnrmhaﬂoareOspecpfoeddby theasane vehicle

i nformati on between fornations. rthernopre ecause .t he communi cati on
SRR bat e

termnal dEGFEEEIGBEAPR CERMHRPLaEPEACE deRt PRFEARTBRY 182 FAF of et T on

correspondiBgstovkehi-gke; hRbORARE bANaRY hhessebygsnasetti PELPE ther
communi cation identification information |s€£erforned automatically. Brief

Descri pti ofSofebr HMthgyt20pDbiskFEPE, fa) FRG: moflgla cBhAtrghe®ei on di agram
of & L1 al nygommyni calion, syt EMLACCOLH 0,40 A LLrsh enborl mpnl. LFIG 2]

FIG 2 is dragramo n-rnterna uration o comuni cati on
rel ay deV|¢efamdacmnﬁunaﬁabeoprbeﬁdbnatodeummEﬁla@ﬁobdingrmon&he first 25
enbodi nent Fl G gk FIG 3 depicts a sequence for a comuni cation term nal

device to GékéFﬁ?n cﬁnﬁﬁﬁ?cﬂ??%ﬁ PREHERT| EaRiBheT ntbrAat PER2FHO%he train

comuni cat han syst 8AMACERALAYcEO: bAe 1 hbhst renbedbpentro3QhFIG 4nFIG 4
is an exangle of a correspondence table of a relationship between vehicle
o

i nf or et i oReandovodrdnicatevhcedenti fheasava nnflet mabhéonthe hdevices

are installed at the same positions in a formation that are
specified by the same vehicle information between
formations. Furthermeore, because the communication
terminal devices obtain communication identification

15 information corresponding tec vehicle information by
themselves, setting of the communication identification

information is performed automatically.

Brief Descripticon of Drawings

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

25  embodiment.
[FIG. 3] FIG. 3 depicts a seguence for a communicaticon
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



correspondence table being held by a

communi cationidentification-information determning unit in the first
enbodinment. [FIG 5] FIG 5 is a configuration diagramof a 5 communi cation
term nal device according to a second enbodinent. [FIG 6] FIG 6 is

anot her configuration diagram of the conmunication term nal device
according to the second enmbodinent. 10[FIG 7] FIG 7 is an exanple of a

Correspo“d%%%%gggghgeﬁEeatéghéFFSEEQ?R~98t%§?Q BofR0RI paL gn. of vehicle

i nformation "an ehrcl e positiron”i nformati on and conmuni cati on

identifi catidentiifiienmabheanibbracovnesapoadansentabhet behnghasetrby a
connunicatiog—ident[fication-infornation 15 determning unit in the second
embodi ment EMPPELEENE} FIG 8 is a partial configuration diagramof a train

communi cat ij@RcSystemyaecosdi B0t cart BlEdr €R0di BBREm oFFLG 9] FIG 9 is a
configuration diagramof a train communication syStemaccording to a fourth
enbodi nent coROPELGati0h FEGnin@lddpiéts acsegdéngetfor asconwuni cation

rel ay devi%% %gi%etﬁrnine comuni cation identification information of a
comuni cat i BRF&FRNal device in the train communication system accor di ng

to the founthcenbodi reant . 625sDageehpti e0n ol gErbedbnent sqf 8A14F Exeapl ary
enbodi nents of a _train conmunication systemand a train conmuni cation
net hod acc6FPEMHGELERE pPEBEARLI APBAEROACHPIAIBE ERpFAfne8chefow i n det ai
with refergpeeqtfetpe acconpanying drawi ngs. The present 30 invention is
not limted to the enbodi nents. [0015] First enbodi nent.

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 correspondence table being
used by a communication-identification~informaticn

15 determining unit in the second embodiment.
[FICG. 8] FIG. 8 is a partial configuration diagram of a
train communication system according to a third embodiment.
[FIG. 9] FIG. 9 is a configuration diagram of a train
communication system according to a fourth embodiment.

20 [FIG. 1C] FIG. 10 depicts a sequence for a communication
relay device to determine communication identification
information of a communication terminal device in the train

communication system according to the fourth embodiment.

25 Description of Embediments
[0014] Exemplary embodiments of a train communication
system and a train communication method according to the
present inventiocn will be explained below in detail with
reference to the accompanying drawings. The present

30 dinvention is not limited to the embodiments.
[GO15} First embodiment.

FIG. 1 is a configuration diagram of a train



FIG 1 is a configuration diagramof a train 8 comrunication system
according to a first enbodi nent of the present invention. FIG 1 depicts a
comuni cation systemthat is configured in a formation of three vehicles
37, 38, and 39, for exanple. A comunication relay device 1-1 that 5 is
nmounted on the vehicle 37, a conmunication relay device 1-2 that is nounted
on the vehicle 38, and a comunication gelay device 1-3 that is nounted on

the vehicl%o%%u%&%a%q%%eggg b0 28260 49t e%oSHC?i&QQtemﬁsaﬁmgﬁbiSkeﬁhgan

communi cate wth each othér via an inter-vehicle 10 comuni cation path 60
provi ded bemssemtt Hevweahiiches. IThe \‘ehiepliess37Z tomBOncorkésporgstemfirst to
third cars, ,respectively, for .example. In the_vehicle 37, two i cation
Lormnal dbiFCes 5 oprigussdh 15 & PReraFiel ofofPEeRmBrRLchRE thesds:
comuni cat iz@rl 38, Mfddl cdewipaes anecthmeanBuRieabkyieonnected o1t hRat
comuni cation relay device 1- 1, respectively via an in-vehicle
comuni eat i'énMeanfepl pn Sihg vahiglei 47y he ¢eRmenecss8iopwsedammtaveéati on

term nal devices,3-2.apd 392 3reqhpstabled, ﬁ%[ examl & mgBQ'EQ€ESn
conmmruni cation term nal devices are conmuni cably connect ed to-the
comuni cat ired avelday ideviie€ Tha; tespechicwedl ynviacanshhevehiBel ere
comuni cation path 2-2. Simlarly, in the vehicle 39, 't communi cati on
t er m nal d§VP@§§t§§3t8n§a§gl téﬁg FﬁgpaFgéa,t SPeeY§hﬁFggsaﬁanthese

comuni cat i-@rh @ FaRal wdew cashareneemui aablyreonpegtedet o the 25
communi cation relay device 1-3, respectively via an in- vehicle
communi €at icempatlisazizn FaghnGhberovfideehbetesenhateconbiciase aTher mati on

and, e e Sfscoumin) salLan Ll odprLees chhehake hogtal 1 d I each
i nternal caeabipgurdticoy,offoa eaanynicat rantkhel aghdeviece7andweonmuni cation
term nal devices according to the present 9 ,
communication teérminal devices 2-1 and 35-1 are installed,
for example, 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.
Similariy, in the vehicle 38, two communication terminal
devices 3-2 and 35-2 are installed, for example, and these
communicatilion 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, two communicaticn terminal devices 3-3 and 35-3
are installed, for example, and these communicatiocn
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 installed in each of the vehicles
can be arbitrary.
30 [0016] FIG. 2 i1s a block diagram of an internal

configuration of a communication relay device and

communication terminal devices according to the present



enbodinent. In FIG 2, a conmunication relay device 1 collectively
represents the communication relay devices 1-1, 1-2, and 1-3 in FIG 1
Therefore, conmunication term nal devices 3 and 35 that are connected to
the conmmunication 5 relay device 1 represent two comuni cation term nal
devices that are connected to any of the communication relay devices 1-1,
1-2, and 1-3. [0017] As shown in FIG 2, gthe comunication relay device 1

| ncl udes acy@RkhEntNf O fBEhen acayi EhAuHILL: fon 10,80, 1 Royehicl e

comrmuni cation interface 5, and an inter-vehicle conmunication’interface 6.
The vehi cl ecilakotimetilgnrapgasehng thit cdmacqiicaesoneheéthe datbcantion, (car

nunber, for, exanpl,e) iLndicating. an |p-formation position of a vehicle in
whi ch t he &62wu%58aﬁr nlfeﬁgg'déyicig?rﬁgoigfiﬁg FPedtFor theninal
vehi cl e-i nbiekABELOR A6gURKI BFadNktedcohNBEEHSEE MRkt coRRhn 1SES: @, et hod of

acquiring vehicle information by inputting a car nunber at a contact by
usi ng a coftdet Havoraati sAPrAtERtateo( AGNMEhdMAY1pnovedednih daeices

comuni cat i. r y i e e i ment 20 for an
xanpl e of RS S68r SO EEE s nEPt BVi REeFPBor For Caxhipl 5 Fbr the
vehi cl e-i nHerwtetson-acqui-2| ngnanitt34, there is also a unit that uses a

nmet hod of %ﬁﬂg%ring vehicle information by transm ssion by conmuni cati ng
with a vehi ﬁanagﬁﬁgSB@VPcén(ﬁgg's%omﬁg? FOFBRARPF LN 258 81 8] The

i nter-vehi gbgieemunheahken 5“%@BR@Q@—@nkérﬁaEQSﬂ“Q&%@ik?ﬂ ipLerfgpce for

transmtting/receiving inter-vehicle data that 1s connected to the

i nt er -Mehi eheivomabaiéat commpat hadOonFontexaapted, t hedconmimieati on rel ay

device 1-1. 0 tEe vehicle 37.can.§grf9rn1igter- 30 vehi ¢l e, communj cati ons
| o5 230%; 5

with the coiufiEatPBRIPEFay! davi t hel YBnhTRFeCE8~ Vi a0t +on

i nter-vehi gbgueenynigati ONapathr68 H¥nusi 89 b PErhat e5nVeBl 8! Bumber,
comuni cation interface 10 6 of the vehicle 37. The in-vehicle
conmuni cat F6R PREEPLAtelBdigahie@niini eafPoRat heerpaedtior ¢h-vehicle

communi cat {,gns i hat ni 5, €EANERL edohRuADCL P ¥RNEE] &y coOpYRLCati gn path 2. The
i n-vehi cl e communi cati on

15 installed. For the vehicle-information acquiring unit 4,
there 1s a unit that uses a method of acquiring vehicle
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 acguiring 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 [0018] The inter-vehicle communicaticn interface 6 is a
communication interface for transmitting/receiving inter-
vehicle data that is connected toc the inter-vehicle
communication path 60. For example, the communication
relay device 1-1 of the wvehicle 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



5 interface 5 is connected to the vehicle-information acquiring unit 4 and
the inter-vehicle conmunication interface 6, respectively. [0019] The
comuni cation term nal device 3 represents various kinds of devices (such
as a brake and an air 10 conditioner) that include a comunication
function, and includes a conmunication-identification-information
determning unit 7 and an in-vehicle comwnication interface 8 as the

communi cat isop¢f upgt i.an+ ~Thez60 Lcations: i tLf] i QN ormation
determning unit 7 15 égtgrﬁﬁnggyggnﬁ%ngga%?g% #%%ﬁ?%%?%%%?%n i nformation
to be usedibyetlieceofmini eatbonutérathah deveceals basetineneNehiel e

i nformation transni%ted f&gg&the connunicgtion relay device 1. The
i S

communi cat FGAFReRfi-f Peat i hFoFRBEEOheH st deht +RTRaE+6nCi nformation at a

20 communi eakin@A: bhEBchNBRthS2uni gHel ynalbpsat d-Hymthec£OHHNI cation
termnal device 3 in a formation, such as an | P address, for exanple. The

i n-vehi &l eleéaiiiareabi 68 caneeface 8oj tha comhuhécatfonmahtenface for
i n-vehicle runjcat.jops ,t is_conpected to.the in-vehicle 25
2EAUTYRLEShhRSt ARl LRePOREERL oS Lo RO PRELSA s i so

comuni cat | pat e’ i n-vehi cl & comu
connect ed tatth€acemduniceapkonidenyification-information determ ning unit

7. Above d?§§ri8tions are simlarly aaglied to the comunication term nal
devi ce 35. [38}-8020] CORRUAPERYT SREThERWeBRT EBHHLAT EAFF 0f TRPREPAREEevi ces of

an own car yakeopgr kphHEdobyqlst pgStheuLR- ¥ehh che, conupai catlon path 2. That
i's, conmmunications between the 11 communication term nal device 3 and the

communi&at Fondi eiahaal dewicén8bude ea perfionmeda bycusinget henj nanehi cl e
communi cat gn, paLh 2. (SomNnLSRLLQNs  bet veen communi cation,

determining unit 7 and an in-vehicle communication
interface 8 as the communication functien. The
communication-identification-information determining unit 7

15 determines communication identification information to be
used by the communication 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 unigquely allocated by the
communication terminal device 3 in a formaticn, such as an
IP address, for example. The in-vehicle communication
interface 8 is a communication interface for in~vehicle
communications that is connected to the in-vehicle

25 communicaticn path 2. The in-vehicle communication
interface 8 is also connected to the communication-
identification-information determining unit 7. Above
descriptions are similarly applied to the communication
terminal device 35.

30 100207 Communications between communication terminal
devices of an own car are performed by using the in-vehicle

communication path 2. That is, communications between the



term nal devices between cars are perfornmed via the in- 5 vehicle

communi cation path, the inter-vehicle conmunication path, and the

comuni cation relay device. For exanple, the conmunication term nal device
3-1 of the vehicle 37 can comunicate with the comunication term na

device 3-2 of the vehicle 38 via the in-vehicle comunication path 2-1, 10
the communi cation relay device 1-1, the4nter-vehicle comunication path
60, the commif.cathendhelayndfuhoaeliZe andnbheninzuphiel e, coppuni cati on
path 2-2. Comruni cation identification information Is rdentrfication

i nf or mat i orrefroriradi gesltyespéckfryi pgrfhemednhyniisatyohhteininahidewi ce 3 15
in a forna%i%%.nL% %he case o% co nicatigg frogl%he communi cati on

term nal dEVIEEN3 RGO NER tHeti ce - CRBHATAR EAPP BN R GBRER f FRBFPOACH ht 8F mat i on
of the conmumh@ahnoaeb@eabn@btd@éhceaasi§r@sgér@§rﬁ@aﬂvméC@ﬁéODﬁSOUFCe
identification information. In the case of 20 communicating fromthe other
devi ce o VREIEANGARTBERILEALEEPNPAGN, dERRcENBercHAhbAL catPORURdeatiéhicat i on

i nformation_of the,c i i i ey is e
connunicat'gn-dest?ngggggbﬁggh???%ggﬁzggh? f%%ﬁg?gbn.FF%O%&?@?%?'Bt%%picts
a sequencecbomubheaténmuneeatnoh 2bvteeninal cdevheevdhioldeRerghne
communi cation identifica kogpénfornatlon in the comunication_system In

r

FIG 3, thE“EBRHGARES: o yCHBTHEECE T hBRI bAFBANPY $PRASHI 52 vehicl e

i nformatioghalvagguikedgbyikhenxehhcheni RiQr BBLKGR; ASAYLLT PG HnbL 14 to the
in-vehicle communication path 2. 30 The vehicle information 50 specifies a
posi tilh i khg femmabieatéprareehicfevonewhith the tohmunieatcba rel ay
device 1 i .ed, .anpd respo to a car _npunber,.for , 12 ex | e. When
t he connun?ggﬁﬁg%gg% §§ H%gﬁcgél Fgéngﬁy?gn%ﬁﬁg%gﬂiE?%ayng%yﬁﬁ?i@%?50 to

t he i n-vehrabetbhemimAienttda pakhudickbeoMephehe2inf or vBkhOR: 88 1i6n
transmtted such _that all the comynication term nal devices 3 and 35 that
are 5 conneBEBYIfeCRheOTNIVERFERBIEBMEINLEaRF bALpakhoD ERRCFBRELVR t hi s

infOantiOEOIUQHQqﬁ@§§igb@gikp§n¥99h8|89%ﬂﬁ8£8§£&?ﬂ 50,1 081 CQIYLDL cati on

t er m nal dQV|ce 3 deterni nes conmruni cation identification infornmatfion to be
provi ded t ént hefoomathpoati on teentaat dévicenm@nbaseingnfadmldhéeast the

hicle inf tion 50 and a, d tapl e described later, by usi
(e CommunrARRBACTHORE | FTERE G AR BF AL or Bt B Fi AT RGN € 7. Al though |

only the cosmuBhCaktodnt eashpatidevisee 3nFsrshoneni Hramexanpl e shown in
FIG 3, above descriptions are simlarly applied
communication terminal device 3 is used as communication-~
source identification information. In the case of
20  communicating from the other device toc the communication
terminal device 3, communicaticn identification information
of the communication terminal device 3 is used as
communication-destination identification information.
[0021) FIG. 3 depicts a seguence 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 acquired by the vehicle-information
acquiring unit 4 to the in-vehicle communication path 2.
30 The vehicle information 50 specifies a position in a
formaticn of a vehicle on which the communication relay

device 1 is mounted, and corresponds to a car number, for



15 to the conmunication termnal device 35. [0022]FIG 4 is an exanple of a
correspondence table of a relationship between vehicle information and
comuni cation identification information, the correspondence table being
hel d by the conmunication- 20 identification-information determning unit

7. The correspondence table is set with a content of a communication
termnal device w thout duplication cogggsponding to a nodel of the device.

i S useg for th{gle 25

In this cor den tag e, .a _car.nugber
e PORLERRIACONGRLAOLE: (BrfiBh i IUIDEL L1 uSedel oo vE EbeatPea | o

i nf or mat i onhef oehexaspharfcknathencoomusi eati on-tenntnal ceewheec3ridhe
communi cationidentification-information determning unit 7 _includes the

correspond8AtE tabi-BeoVepi&leqinfarmakanpl el Whehr #RET 30 SnFid: calidon

termnal devhcend EerRLXESaLNEnVEDLREal NhOyBLE0R 20T EomLhe 4re
comuni cation relay device 1, the conmunication termnal device 3

det er m mes coeomutiedatpohhel3ni-deht ©l & cationnicabeopropsiied tant he device
itself, by using this correspondence table, %0023 Details of the above
con i gurat FERCATE GRBPal RGA Bar bA, - WEROP B EBhEINT calf oRetEF M nal devi ce 3
is 5 instalihedrinacibe GDfStheabomhoniexamphetethengonmi€ataon term nal
device 3 receives a car nunber "1" for vehicle information fromthe

conmuni cat PBReFBLAgSdEITEBNICAT 1PRelfipREifEgptiqReinformation to be
conmuni cat 0z tifi i Q=] E1.on i N Ng. uni erJn nes
"102. 165 10T F O 16 e B o Tt FF T BaE b e bt Bt rom T he
recei VeEd carantinbbe Véhiahd fhéoconetispohteace tabberedbosdéscsi mabasly

appl i ed tOdgsggigeghfggegPebgoggyggcgﬁéOgommunication—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 information, 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 1s used for vehicle

25 information, and an IP address is used for communication
identification infeormation, for example. In the
communicaticn terminal device 3, the communication-
identification~informatiocn 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 communication relay device 1, the

cemmunication terminal device 3 determines communication



termnal device 3 is installed in the second car, and conmuni cation
identification information is determ ned as 15"192.168.2. 1" in this case.
As shown in FIG 4, in the correspondence table held by the comunicati on-
identification-information determning unit 7, vehicle information (car
nunber) is used in a third octet of the conmunication identification

i nformation. 20[ 0024] Comuni cation ident4fication information of the

comuni cat i, r-m_nal, _deyice_3 : S i m Y. ~mpned. Assune
that the c&%%ﬂ%ﬁggkggﬁoﬁeﬁﬁiﬁgl85§€?g§83§£i§h§ g%#?é%e%?§%%5é|gfr0ﬂlthat of
t he comuniueahigonhtier pomraksdevideecad. thhlthi s case, the communi cation- 25

identificatign-infornation deterniniggﬁunit g%Of t he connunicaéion er m nal

devi ce 35 ilNOFddes alebprésSpBhdehteaPaBrePRat IrEati PRefBRt SFPOMTERE tabl e

in FIG 4. plaking aRepXanBl 8omp@AWEALCBLI @BrkdgRlT hbGatbon LBformation
"192.168.1.2" is provided to "vehicle information (car 30 nunber) 1",
communi zat itostiedépt incdheohiratormiti 6aAr" ¢8921p68, 2t2e temprovidedono

"vehicle informatio car nunber) 2", communij i on.i,denti fi i on
T or s onePRag 09 ERE 3OMREE (2o o COMMLALABELOR, AL LLEREAON
nunber) 3" inadndms@i6A. firBmt Ahe #BARGRickeidhskengyi sBveeanunoceatheon

identification information fromthat of the conmunication termnal device 3
in the sand¥éki 6F&: aThbef 6aFPH6ERELCBT 1ERBL ¢ bnABAFERT FBACFARREPRI cati on
informatioge.te peRAEVIASE HO4LRE FOAUNIEALI 9Rgt €T Minal

10  communication identification information from the received
car number "1" and the correspondence tabkle. This is
similarly applied 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. BAs shown in FIG. 4, in the
correspondence table held by the communication-
identification-information determining unit 7, vehicle
information (car number) 1s used in a third octet of the
communication identification information.

20 [(0024] Communication identification information of the
communication terminal device 35 can be also similarly
determined. Assume that the communication terminal device
35 is a different model from that of the communication
terminal device 3. 1In this case, the communication-

25 didentification-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 infeormation
"192.168.1.2" is provided to "vehicle information (car

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

numbear) 2", communication identification information



device 35 is set at a different value fromthat of the comrunication
termnal device 3, such as "2". [0025]In the train communication system
according to 10 the present enbodi nent, the comrunication term nal device
receives vehicle information fromthe conmmunication relay device. The train
comuni cati on system determ nes conmuni cation identification information of
the systemitself based on this vehiclehjnfornation and the 15

correspondencs hLahl & Ehags r%%&d@btQB”LVQH?8h§aEBQOr&QE%8§Ch del , and

starts connunlcatln ore; "accordin resen fment, to
connunlcatmmmb@&nnﬁmaladavsoesnof EhELﬁaﬁEmﬁﬁdék ﬂutuabtynduiéﬁrent pi eces
of communi cation identification infornmatiaon can be provi ded 20 between

vehi cl es, FﬁmQUP&Fﬁ&ﬂPEn1d?ﬁélééﬁétéSHWﬂﬁﬁEEPPbhopdéﬁPWfFE%%l85 ER€or mati on

can be provicfledni@ ¢aBRURLGAl AN heLTLRak devicessohet hensane mpdel that
are installed at the sane in-formation positions that are specified by the

sanme veﬁ|cﬁ@umﬁﬁom@aﬁmonf beeweenmfioipationsidFoktheécat25nbecause t he
connunlcatlo t er m,nal |ces auto u%hg obtain.co

o R B o BB RO Rh¥ Bk EOTTHR, E8k PRrLati on

i nf or At i Onielv caUBGMEL Gakl ycper Horedeat @asyst embat arkingst ipe. [ 0026] I n
the present enbodi nent, different I P addresses 30 are not provided to a

comuni cat CORMPEARREAPTIdSG RS NeacHEViLAE wheRUERea8oNAlini cation systemis
started, unhigke the easenaf usiing DHGR.2Rd.t hg EpEQemTQEESEBEﬁah£Qe present

15 enbodi ment |s suitable for a train conmunication systemin
addr essés cam pe crrinnt ambed iardtpanagedomnuaioaitoof tarfonaat deniaad a

wiring path is,generally.fixe econd, enbodi nent. 5FI G is a
cont | gur at PERCAVEST SRTGFLE dORRERRCAPToRcon the omminleat 1o elay

device. The frain communication system determines
communication identification information of the system
itself based on this vehicle information and the

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

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

25 Dbecause the communication terminal devices autonomously
obtain communication identification information, setting of
the communication identificaticon 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



term nal device according to a second enbodi nent of the present invention.
In FIG 5, a conmunication term nal device 36 includes an in-vehicle
comuni cation interface 10, a position-information acquiring unit 11 as an
in-vehicle 10 position determning unit, a

conmmuni cation-identificationinformation determning unit 12, and a cable
connector 13. The communication term najsdevice 36 is connected to the

comuni cat i J B8Ry, 1dg\y %%ijca\é'l% trhe 'a“t‘f%*i‘h%?mﬁ HT]EEﬁ't%B' Qpspakh;g, in a
simlar nmanner to that of a case 15in FIG 2. [0028] The

posi ti on-i nftarrmtlifordaoguEiskisngannibe hiiatqunedsandsthahkgtiionnpesihiion
infornationg n vehicl e of the connunic%%ion termn g device 36. This
function | ©Tsdi CRBIG LhBd 206 di SLiGG: Bh ChettieBRPERELAY 4t TFOR- posi ti ons 20

of comuni gatyzon tiPnelerdeviiges+Qf the sanme nodel by specifying these
installation positions when a plurality of comunication term nal devices
are insfall ed i AMhe >sdife avenElevrp(o29] Adaghasx ahpke CofMppécation
position-inf i~0 cquij ri ni 1 n =l; i acqui ring
it 1 s o Ao e G ba k, Bop s R RABR LR RE RAelnt 1
acqui res conteaeinti nhorematioon camnr €3gondi,ng tempneseaceoaf tarminal
short-circujti.n etween pins 19 and 20 in the cable connector 13 that is

connect ed CGYERE - vEMISAE 530 MY SN &L Po CPEPR 82 L L6301 SFEEAFRPC ALYy,

the contacty iff-QrNRLI-QR FRGHILIRD Wbt r1hgl Sn¢eNhhguLednt 9ninehydeca
phot o-coupl er 15, a 16 photo-coupl er power source 16, a current-limting
resi stdp 1Pposdidoa pledtsotindmar esiistor t8mmAnicatpen-tdeniaslicetivhe

prot ecti on Le9f3L0r ol8 3 SoN0SELel, i e BhY 19.LB)LhegablecgoRacet or

The communication terminal device 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.
(00281 The position-information acquiring unit 11
acquires installation position information in a vehicle of
the communication terminal device 36. This function is
sultably used to distinguish between installation positions
20 of communication terminal devices of the same model by
specifying these installation positions when a plurality of
communication terminal devices are installed in the same
vehicle.
[0022) As an example of the pcsition-information
25 acquiring unit 11, a contact-information acguiring unit 14
is provided in FIG. 5. The contact-information acguiring
unit 14 acguires contact information corresponding to
presence ¢f a shori-circuiting between pins 19 and 20 in
the cable connector 13 that is connected to the in-vehicle
30 communication path 2.
[0030] Specifically, the contact-information acguiring

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



5 connector 13 is connected to a cathode of the photo-coupl er power source
16. The contact-information acquiring unit 14 detects presence of a
connection between the pins 19 and 20. The position-information acquiring
unit 11 determnes a signal of a detection result, and outputs the
detection 10 result to the conmmunication-identification-information
determning unit 12. A value of the outpyt of the position-information

acquirin i 11 i r i.tihQn nu A L . d, for
xanpl e 1 SOS T B Pe A SRl 4% Aua AT ik [ Fle f8 ScEE
comuni cat iloh terdnanarotevitden3@eisd sitpst dl8l.edAat catposi teeniatlacposi tion

nunber "1" in a vehicle, a connecta% énot shown) connects the_pins 19 and
t

20, and t hatSuid? % 1o8miG sS4 o PnFﬁ&Pe8§9ﬁc§03§hﬁspFﬂ59§IPEd at a

position ofcr@ RO RreEker 13" hRgatwehibghepot hg phasc48;and 20 20 are
not connected to each other. In the forner case, the photo-coupler 15, the
phot o- coupleemnssiterr dcurice copnechedetior encathpidei ng tesi shototZoumhdrt he
protection_resistor one,a cl d,ci.rcuit, .and a signal is _outpyt from
t he contac§¥1ﬁ?bfﬁ%F%%hqgﬁqgﬁpﬁnéogﬁgftlié% AR P afEEF gé? ,uﬁé%nggsignal
i's output fdeamdthe reeniaci- off ar mhnertaeagubeitigenitheldinEhenetorne 2ot he
position-information acquiring unit 11 can distinguish between the both,
can oupput?QESFﬁﬁéﬂf&ﬁrﬂégﬁéﬁéﬁﬁ@nt6cﬁﬁérﬁ8§iPPéﬁ_ﬁ&nﬁ@FeWTinﬁé the

comuni cat ixaRj-dentd f call.on-inf QLIRLi-on Jdat erabni-ag gl he30.13.hn the
former case, ‘and can output a signal corresponding to the position nunber
"2" t olf he reshiniteattihen-dotenniitiatavnondienttafiekitapndetdemraitignuni t 17 12
inthe latter case.. As is.clear fromthe aboye descriptions, in the exanple
of FIG 5,%%%%fﬂﬁ§§nﬁi8ﬁ§toﬁ§tmo cgﬁﬁﬁﬁigngéﬁ Pg_ﬁfﬁapfdégﬁces can be

di stingui shed.it[ie33m he ieasecefiasshgnihAg poskki aRsdofot-thpee or 5 nore
communi cation termnal devices, simlar circuits are prepared in plural to
assi gn t he®espdsion engber of 8 devaret FeRcesAEdguiati enaBiPagram of the

PO”““”icatH%%aﬁgr”i”%%rd% l %é%?cﬁkgknﬁxtﬁstE%sﬁﬁ%anghﬁqbgﬂige@%e As shown
in FIG 6, two contact-information acquiring units 14a an T4b “dre
15 communication ferminal device 36 is installed at a position
cf a position number "1" in a vehicle, a connecicr (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 connected to each other. In the former case, the
photo-coupler 15, the photo-coupler power scource 16, the
current-limiting resistor 17, and the protection resistor
18 become a closed circuit, and a signal is output from the
contact-information acquiring unit 14. In the latter case,
25 no signal is output from the contact-information acquiring
unit 14. Therefore, the position-information acguiring
unit 11 can distinguish between the both, can output a
signal correspending te the position number "1V to the
communicaticn~identification-information determining unit
30 12 in the former case, and can output a signal
corresponding to the position number "2" to the

communication-identification-information determining unit



10 provided, for exanple, in the position-information acquiring unit 11. A
circuit configuration of each of the contact-information acquiring units
14a and 14b is the sanme as that of the contact-information acquiring unit
14 in FIG 5. The contact-information acquiring unit 14a is connected 15 to
the pins 19 and 20, and the contact-information acquiring unit 14b is
connected to pins 41 and 42. In this copfiguration, four position nunbers

can be ident fied.,in -total d on ¢ I i.0 f .pre of a

connecti on :%f“kgﬁk?ﬁéﬁﬁgﬁ%Q%gﬁﬁndqﬁbqan§q%%§ég%8§ 3£ea%%§&%ection 20

bet ween t hedgrmsiptlicand 42y the therexanplfe FIloows,i pnEkGpo6ittibhaspiods 41 and
42 are connected to each other by a _connector 43. In the case of assigning

four or nore’ & SHRINTEEEGRPT &SRR WERVEESS CRE BEnfuRiteAEILdREEr ni nal

devi ces candusconfi gy eghDY-JdClBasing e npeker 18hs28f three or _
contact-information acquiring units in a sim/lar manner. [0033] As expl ai ned

above, bPhe npos tdcomuimfaeytne ore racqulr idey lueistt Flrddeer wiimesidas iemevehicl e
position of the co ni_catian term nal vi ce 36 .based on nt act,

P ot | o (S hat G o FarIe (Ot T SSeREa on o o0 £t Ceroui ti ng
bet ween paidarstofepidas)f liiaer-penatad diandt e cakl eceganneeton oh3 tagmanal
communi cation connector. The unit that acquires contact information is not
limted to 43 COLEERATIG des cihed &by €MD &R Sin- PEhiPEEpSi £ilén can
be al so deter m,ned pased 9n £onLacl ARG LN JHAEAr RALALEH 1AL Rave]
source connector (not shown) of the comuni cation term nal device 36,
by usi hf t hivoser, 5csowreerdenndct dhe frosiéxampliefofd@34pBl G 7 is an
exanpl e of a carr.esponden tahl e ,of a rel ationship between caonmbi nati on
of vehi cl ¢ AHHGrat o And i'n- Vel I8 oSPrTGH T AFGPRabioR “4hd 0T the
communi cat ich tadentiinficeatirann Blefmatingnuntie aarr gspondence takl e hei ng

as that of the contact-information acguiring unit 14 in FIG.
5. The contact-information acquiring unit l4a is connected

15 to the pins 19 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 of a connection
between the pins 19 and 20 and presence of a connection

20 between the pins 41 and 42. In the example shown in FIG. 6,
the pins 41 and 42 are connected to each other 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.
[0033] As explained above, the position-information
acquiring unit 11 determines an in-vehicle position of the
communication terminal device 36 based on c¢ontact
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



10 used by the communication-identification-information determ ning unit
12. In this correspondence table, a car nunber is used for vehicle
information and a position nunber is used for in-vehicle position
information. An I P address is used for communication identification 15
information. In the exanple showm in FIG 7, a value of a car nunber is
used for a third octet of an I P addressygand a position nunber is used for

i8
a fourth ocgt i xed val re _us faor, f.irst S .act .
[ 0035] When t eEgé%nunfgg%#%ﬁE%%ﬁ%%’n%ﬁddgyiég %ghggqﬁe§§%€g§8§eﬁéélge
i nf ormat i oM dehte: imi-neehibd s dc @mmunirgatdtond nifotresfrdce idcotrhberated

communi cationi dentification-information determ ning unit 12 determ nes

conmuni cat i'dh & d&HST iISCRT S GRFGTE dRCd SPRETdeitc &Py using this

vehi cl e i nfQifRtd 19t 1& P 10 tnWRar- okl Bed 1,25 vy emitheoyer
position-information acquiring unit 11, and this correspondence table. Wen
five comurictatdeorarerafiteal, devi cgsrpflet.he same nodel are installed in the

sane vehi cl far ex e, ch ca ni.cati.on term nal device,c hal.d t he
cor r esponde §§4tableq{)ﬁ?;l'FﬁGﬁ%7g oer§§%§I3F05n§05§ 556" EP&Fntgﬁeﬁpogddress
that is difd erednit ifdremieach tetker aCooh@sperdiong oo van iadeuiined rpasiibinon
nunber. When three different comrunication termnal devices are further 19
i nstal | ed i3 hé &k VénhiRaIse t ithed& TOP@d LoaminRi CRITOR 1Ca R Ral  devi ces

hol d corr espRRAgNGe ables 3 GRRieHL S hhat. 358 scg)ioﬁlfd%;a@; thEQM HRYSE in

FIG 7. For exanple, these three conmmunication term nal devices
respectPvelysesi ol d heormogwpondendent-dlees lifn cstiiich-pindoesadfiocomuni cat i on
identificat'qp infarmatian " 92.%68.N”6" to "192. 68.N.%" gre related to
vehi cl e i nforraton Fod runter ) Tand éspggffﬁﬁﬁoﬁéﬁﬁgﬁ. P&956] AcE6Fding to
the presenthgieadiinenised e rlQcommeni:eabi-gR ciehmpal sdevisGe 36 can receive
vehicle information fromthe communication relay device, obtain a position

number froMWHEIpasi ISRt ifvforfatieds cacqiosilid ciniln fermaii@rdet drmilke
communi cat i.of dedentif i catd ¢ nigrmatian ;ef, the dewice itgel f based on the
15 dnformation. 1In the example shown in FIG. 7, a value of a
car number is used for a third cctet 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
communicaticn interface 10, the communication-
identification~information determining unit 12 determines
communication identification information of the device by
using this wvehicle 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 to an acquired position number. When three

different communication terminal devices are Ffurther



15 correspondence table of vehicle information and a position nunber.
Therefore, even when a plurality of conmunication term nal devices of the
same nodel are installed in the sane vehicle, nmutually different pieces of
comuni cation identification information can be provided to these devices
20 by providing the same correspondence table w thout providing nutually
different correspondence tables to thesggdevices in advance. QO her

configurati, i fect,s of .t resent. enbodi nent are

i dentical to té%ggﬁggg%ﬁgg%ﬁrgg 3%%@6%%%nﬁbe%%[%8§%% TRIF %%ﬁggépﬁent.

FIG 8 is aquarirad donfdcgunatlicorodiraghamcehca taailescefmmenpineahi-ean system
according tqQ a third enbodi nent of the present invention. In FIG 8, two or

nore commurfi i%® tBrihsTaN fddvicBe £ ROFEN 1as T2 Ccormunif @4t PSA™Pefmi nal devi ce

22 30 and & HoEM Rl i QR STiMRAl A8, 68 123, o B%amRLeec &%qunnect ed in
series to a conmunication relay device 21 in the sane vehicle. 0

[ 0038] The dumrtlmiccatadsgrendeinae deviles 21 whdlchdes carsi vf vehimohecation

conmmuni cati,on i.nterface 24 and a. pul se . transmtter, 29 3 "
position-déf%?ﬁfﬁgqégﬁfgidﬁ % éﬁéP§ti&ézuﬁ%%}&a d,%gltﬁgggﬁ6§h§s§ are not
shown, al saddcldidesanrd Medlicl velficehe teemmriz¢ahivanehNt ahtiage and a
vehicle-information acquiring unit in a simlar manner to that of the case

in FIG 2. Frive 'demini™®&th-on termi nal device 22 includes an in-vehicle

comuni cat i dditerface. - +& RS ti.on- infornatian.acqyiring unit 27,
and, althodgﬂ)f? i's noto%§l?%gwn, a s%zingpudgs a ' ©

comuni. @ at icammivghentsdtficoatticomiinfbdr netviiar dét eam meng iwei trehicdaesi m | ar
manner to th of the case in FIG 5. Simdlarly, the comunication termna
device 23 IIIGIES 0 POVelEl 6 EERRIRFCAET of S ider FCE 26°5ha 14 o

posi ti on-i RfcRrAAHO M AGAW IR0 Yhiel 128 taRk-1Alfhareh o5 akuiis 1Agt  shown,
al so includes a connunlcatlonydentl |cap|on1|nfqrnatyon depernlnlng unit in
a simlar madrerl it o arsadede i@ ec gosriui iFRGL 0B, iTisatddimaniioat i on rel ay

device 21, ;e | Gt en %%&Eh%aht%%ﬁgc%a%%u %%dtﬁg? conmmuni cation
term nal device are connected to each 20 other inthis order via the
i n-vehiBl e coomaspicsalciner path e? o fThehpolict ilofcrfkanmat kol acguishiitagnuni t 27
includes a 1/2 frequency divider 30 and a signal processing unit 32.
Similarly, THEGosi tHGHSERIGr m&t'edn YAEGuRr Pg raniit 28 1 REMtides catira
frequency digtiden13Lc0ded $ir0Ndl REAGEHSHRY 23WNihs3311ed in the
same vehicle, mutually different pieces of communication
identification information can be provided to these devices
20 Dby providing the same correspondence 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 [GC37] 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

connected in series to a communication relay device 21 in

the same vehicle.



[ 0039] The communi cation relay device 21 includes the pulse transmtter 29
of a frequency f(Hz), and transmts the signal to the conmunication

term nal device 22 as a position determnation signal. While the signal is
30 transmtted via the in-vehicle communication path 2, particularly, the
pul se transmtter 29 and the position-information acquiring unit 27 are
connected to each other 21 by an in-vephjcle communication cable 2b that is
atransms ath fferent fro i n=vehi,cl o] ni cat i,on cable 2a
Fhat “connedPd Bhe. i nlUBnFTB R OHE af POY i HE b Face 2 G T heT rEvaht of o
connunlcatwanlﬁlenbamﬁaﬁ@caéloﬁh@n@@ﬁﬁyaecanl@ﬂdt@rpmngé Hexh €81 22« €i vi des

this signal in a 1/2 frequency by the 1/2 frequency divider 30 in the
posi ti on- |ﬁﬁoﬁﬁaﬁlﬁﬁsééaeprﬁﬁ eH%FPaQ¥OnaﬁHQP@én§ﬁ¥@éa%%$%eﬂ%éhcya@¢V|ded

signal to BE%hBH %@% Qg tﬁBE‘ggbwgeVéE§02§ cIH§£§f ﬁ ntd f
conmuni cat 1 on te 0 device receives the sig requency
fl2(Hz)a VWehlalehCDmmoomanuoatinneréanenahddavveblcheflsﬁ@mmatlsnfurther

connected to the.comrunjcation ter comuni cat | on

termnal d&8VABET289dP0i tes ar 8B} @H @?ﬁﬂﬁF Pﬂ EhﬁVZO?rEH%eﬁ%§8b§nthe 1/ 2

frequency dirwi der 3%ndSchimtA€cRESHhI 0BT NHOL NBLY PR ALHUL FENG44BI £ 28, and
transmts a frequency-divided signal to the third communication term nal

devi ce. Théﬁeﬁ@héCl?héomhﬁﬁécébhﬁﬂniééfrﬁﬁcﬁe?ﬁ1ﬁa@ devpeetietei ves the
OO ApEbrauency LLdbhe)no T B0 LS 21 BRa R g Mg e 2 o

conmmuni cat i on ernlnal vice shomh) "further~connec othe third
comunicat shnwher gilpal idevides @Oeéﬁbhnltael6anu@nﬁafioatienninaI devi ce

22, the signal proce53|n% uni t 32 anal yzes a received freq uenC{ and
deternlneslpﬁﬁfmétéP@ngﬁ 8¥mén?F%qﬂ%h%ylF(@tleélQS ParRFYel® Fhatnef

conmuni cat g LA Pal pegVi 68 23ini Der3,9nahe PLOGRSSE ROt YL t33nanal yzes a
recei ved frequency,

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-infeormation determining unit in a similar
manner to that of the case in FIG. 5. The communication
relay device 21, the communication terminal device 22, and
the communicatiocon 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
freguency divider 30 and a signal prcocessing unit 32.
Similarly, the position-information acquiring unit 28
includes a 1/2 frequency divider 31 and a signal processing
25 unit 33.
[0039] The communication relay device 21 includes the
pulse transmitter 29 of a frequency f{Hz), and transmits
the signal to the communicaticn terminal device 22 as a
position determination signal. While the signal is
30  transmitted via the in-vehicle communication path 2,
particularly, the pulse transmitter 29 and the position-

information acquiring unit 27 are cennected to each other



and determ nes that a signal of a frequency f/2(Hz) is received. Wen a
third conmuni cation term nal device is connected to the comuni cation
term nal device 23, the 30 third comrunication term nal device al so
determ nes that a signal of a frequency f/4(Hz) is received, in a simlar
manner. Because an in-vehicle position of a conmunication 22 term nal
device and a received frequency corresppnd to each other at one to one in

this way, the_.in-vehicle.position.can.be determ,ped, fromthe received
frequency. A Ehodh Jene R euney G0 G PTE T aR Bt TR 1/ 2 h the

exanpl e 5 itrakls@is8iohheatheaquemeycdicvicdbngahaihovesinoe Iimted thereto,
and ot her frequency_dividing rati os can be al so used. [0041£As expl ai ned
above, accGrATNGICELRE pRELEnE2erBBHI FRAPCCEACh EoRUNPEAELBN t er ni nal

devi ce sequepthalil-btiBnr ecekves -2 5h9aak EP@”§HL%EEQc&éoﬂbﬁﬂ§n985§§on

transmtter 29. A signal processing unit of each position-information

acqui rihg unmitergececeg8ses dheeceimvedisihfynah, tandideiednivnes a2f dégludasy of
the receiv .si%nal. Therefgrg, an in-veh'clg gozi&i n_of a communi,cation
termnal d&ViCe S¢aR e 115 2dét ér i EHERGY r BYpoRdi ng2t 6 5P PRGHeRY P  a
recei ved sisgnah. tRar bogykabhyinifBraakkyhakicbyief ngoarypi cafi @Agt er m nal
devices that are connected by a series comunication path, positions of the
communi cat i"6RTEELFENEl Taegicesycanvbeefi piredaby tasthg ERMIUBdSRELOR

geter”i”atE%Qmﬁﬂaif%%%kceA§3f°FTE%E?fBQ%it%R@ EBR@EH&EEgﬂoPatBQﬁERE?”
unber corresponding to a réceived frequéncy can beé used, for exanple. The
procedu® e okvdekeldi mengicesmihiecationli dénti firegtieanyi fiffarmal i. onwheam thi s
position igf%%Q%%i%gmmunication terminal 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 freguency divider 31
15 in the position-information acquiring unit 28, and
transmits a frequency~divided signal to the third
communication terminal device. Therefore, the third
communication terminal device receives the signal of a
frequency f£/4{(Hz). This method is also applied when a
20  fourth communication terminal device (not shown) is further
connected to the third communication terminal device.
[0040] In the communication terminal device 22, the
signal processing unit 32 analyzes a received freguency,
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 freguency,
and determines that a signal of a freguency 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) 1is received, in a similar

manner. Because an in-vehicle peosition of a communication



is identical to that explained in the second enbodi nent. 25[0042]In the
present enbodi nent, although an exanple of determ ning a position by using
a frequency of a position determ nation signal is explained, a position can
be also simlarly determ ned by changing a voltage or a current for each
comuni cation term nal device by using a voltage or a 30 current in place
of frequency. [0043]Further each commyy catlon term nal device can also
det er mi ne an | hi,cl e 03|d|on bé dets g1 g a 23 nunerléht vaI

i ncreasi ng ‘& H&H@ i 851774l GB9b§ bheS Yor BRAMPFRCYealh TP e heh & gnal
passes Vi acanhe@maunbeat kencher thnahidevkge, thy perfernntng gosuseshcal val ue
transm ssion by serial comunication in place of frequency 5 transm ssion.
[0044]GEneﬁaP|§ gepesmingd- deper AP AatPeRISEGnaregenerat i ngl threg hat

generat es %h@oikbgﬁgnggtSEUhﬁéhpOQaﬁhgnﬁk %éépSEVEQE h”t%@e%ggﬂﬁgg'cat'on

rel ay device 2 comuni catron term nal devices rmne in-
10 vehlilelpo§HGioﬁ$ basedrequansyzéiﬁadmugerhtab val meti himheederi al
connunicatig ch as r%ﬂueng% current , val ue, and, voltage valﬁeg of a
recei ved p6SFTPbR: d8Per AFRSEI 6heSFGREY. CAF 8 PEhF ST 48F eF M nBEi BN°Ct he
comuni cat ,@Rq4t er m nal devices 22 and 23 change a size of the position 15
determ nation signal by a predeterm ned anount, and transmt this signal,
respectivell§04Q4 sufﬁﬁc@gpgﬁaﬂed e¢harge afBonAELpe éOpbéﬁtPéﬁsﬁéternlnatlon

st gnal tha%pb%di%%nk” 8§8Bh88HHHH EQEEQH ESFH&H?E 88¥£88 %8338 ?QEP t hat

differentiadtes a sizé 05| Iron determ nation sig
each coimumkcatiives testiynal demneﬁltt@ﬁlﬁthﬁrLBEZpumEeatpeﬁBmhﬂﬂer 29.
determ nation signal, between the conmunication term nal devices 22 and 23.

That is, sfz&$98F pBSPEFGA 86t BPAFnati BACEi BR&!E1BUT pUL OByt hen

acquiring unit processes a received 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 pesition
nurber corresponding te a received freguency can be used,
for example. The procedure of determining communicaticn
identification information from this position information
is identical to that explained in the second embodiment.

25 [0042] In the present embodiment, although an example of
determining a position by using a frequency of 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 frequency.

[0043] Further, each communication terminal device can

also determine an in-vehicle position by determining a



comuni cation term nal devices are different from each 250t her. [0045]
Fourt h enbodi nent. FIG 9 is a configuration diagramof a train
comuni cati on system according to a fourth enbodi nent of the present
invention. As shown in FIG 9, the 30 conmunication relay device 1 includes
the vehicle-information acquiring unit 4, the in-vehicle comrunication
interface 5, the inter-vehicle communication interface 6, 24 and the
comruni cati on-identification-infornati det er m, ni it 7. The

g unit
comuni cat FORSEECRIN AP 46viP¥e 13 REFUBEs &t RETPRIGRAI ER L E ouRTEat FBR

interface .angdia, pPeakhi @AnknlALABLI QNyACAULELRESURLE § asmAlnkRavebhcle- 5
position determning unit. The comuni Cation term nal device 35 also
similarly iteecihdded Cheiice.veli ckefoomingi eanboariager fasees and the

posi tion-infaormation acquirin niit 9. The, positionsinfor ' uiring
it 9 can RAVE 40Nt Gdr SETGR T GONTFBAFSEGOThal EXBrai nod T elio fhe
second @andttrhnkehierbedi.ments. The comruni cation relay device 1 is connected

to the inter-vehicle conmmunication path 60. The conmunication_relay device
1 and the dOMMAAI cat FERSEELHYnal BEViEe8N3CERATBENEF&CROAMEERED to each

ot her by tB%n%@é%%ﬂEﬁbﬁi%o%HH@iggBEQBFBQtQ.%os}§EQQ4§L£BngﬁaEES§e”t

enbodi nent,” the co ni cati on- entification-information determning unit
7 that is prgvidedsi preadheof inh&éheonrpunicatedbnotermingl ddeviceeglaccordi ng

to the fi to third enbodi ments i Cded.in t yeeseacco
R el

cor r esponderes ctiablbes iiAdinki duaklly c60kr espendianguiherihelcormuai eat tpa
term nal devices 3 and 35 to which the conmunication relay device 1 is

connected BpriRd CRIVERICRE ieanRUANCAL 6HCEEERCE, THALSNS, VRhES, and
communi cat Lah (L8LAYI8Y) 08 ¢l N0LAS: 8R! PhaLLE ¥, Oho2a fORGEBANAERGE, | abl &s

corresponding to the nunber of comrunication term na evi ces. or mat
of the corrdspandencedeaklreinatident ktal cbomthatashowntemmkh&l 7, for

exanpl e. The correspondence table is set for ch nodel. wi t hout
dupl | cat | ORSVARE SpPovFdes 2dofiaRbeati dnze Of Che position

15 determination signal by a predetermined amount, and
transmit this signal, respectively. It suffices that a
change amount of a position determination signal that is
get in each communication terminal device is an amount that
differentiates a size of the position determination signal

20 output by each communication terminal device from other
size of a position determination signal, between the
communication terminal devices 22 and 23. That is, sizes
of position 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 acquiring unit 4, the in-vehicle communication

interface 5, the inter-vehicle communicaticn interface 6,



30 identification information to be used corresponding to vehicle
information (car nunber) and a position nunber. O her configurations of the
present enbodi nent are 25 identical to those explained in the first to
third enbodi ments. [0047]FIG 10 depicts a sequence for the comunication
relay device 1 to determ ne connunication identification 5 information of
the communi cation term nal device 3, g exanple, in the present

communi cation system In FIG 10, first5” the comunication term nal device

3 of whi ch2@6miiiRi EATTBRIFAERPIT L E&PEORFAFOPRRETONFRTHOE yet det ermi ned

transmts @e%%%ﬁﬁﬂ&ﬁathﬁﬂt'@e”tTﬁbcéhhﬁﬁn1%QtEBBOEQE&i991r@QU?éé signal 40
to the in-vehicle conmunication path 2. At this tinme, the comrunication

term nal demmd@d38|hberporaeé$C&ﬁ vemmaheCpbspn|@ntﬁnf@¢ﬁ38|@nd5@ of the
conmuni cation, Eernl a ce 3 obtained bxl%hg QOSItIOﬂ |nfor?at|on

acqui ri ng &t éOPnFBffgm?héogoﬁﬁﬁﬁ%gépgoﬁ eft FTi &At 1onY T AF 6F Fat i on

requestssi gaalit40n aBdethansAyt anthis $hln@bmmﬁﬁ@é§thbﬁtLemmeﬂalhe
connunicatlon.rela% device 1 receives th
communi cat iC6i-1icgert |ﬁ#éatﬁéﬁlﬂﬁféwnéﬂpéﬁd?éqaé§t1@.@ﬁaFCh@ from the

in-vehicle %ﬁgﬁgohg%&bﬁnln ALhcZcc2Q Lhe cRBTUBLGRLLAD hebaNaieyhce 1 inputs

the in-vehic sition information
comuni cat isexiudenniof bcati én- |mherpasnbmonequéstmstgnaladQuiDinbeuniL

comuni cation-identificatian-informti ete nit L nput s
vehicle |npoFﬁﬁtgéﬁeoBtﬁPﬁgagPFSﬁ%Pﬁe agﬂg&Pé ng Fﬁ?grﬁﬁPiéﬁnﬁ qui'ri ng
unit 440 the cemaHAl eaki AR rkdenbbhisakian- i nher ABkOAI detepAT RENGyUNI t 7.
[ 0049] The communi cation-identification-information determning unit 7 then

det er mi nes degiEEniLlcati 6ANNEERERf LeatheninhksrHabiehes53orEUBacakedn
CorrESpondbg%ht%O. The communication relay device 1 and the

communication terminal devices 3 and 35 are cecnnected to
each other by the in-vehicle communication path 2.

15 [0046] 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 coerrespondence tables
individually corresponding to the communication terminal
devices 3 and 35 to which the communicaticn relay device 1
is connected by the in-vehicle communication path 2. That
is, the communication relay device 1 holds a plurality of

25 correspondence 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
model without duplication, and provides communication

30  identification information to be used correspending to
vehicle information (car number) and & positicn number.

Other configurations of the present embodiment are



30 the in-vehicle position information 52 and the vehicle information, by
using a correspondence table corresponding to the conmunication term nal
device 3. 26 [0050] Next, the conmunication-identification- information
determining unit 7 transmts the determ ned communication identification
information 53 to the in-vehicle comunication path 2. The comuni cation
term nal device 3 then receives the co nication identification
information 53 fromthe 'n-vehicle,conﬂﬁ#icati n path 2, sets the
connunicatP@ﬁ”ﬁ&@ﬁ@iFPc&bPﬁﬁ ?ﬁP&Pﬁﬁ?Foﬁn5§?ea£argFaFPst36ﬁﬁunicating.

[ 0051] The det-erTiRirg process perforned by the 10

communi cation-identification-information determining unit 7 is identical to
that perforl®d7iln t héI6emiinideaticon tepmiinahcdelipcetbrpraimediratihe second
enbodinentreﬁurt %%”cth 8sit%09-LgEorgathgn agguiriggn%migcgtgéglained in
the second “and?t firr'd “énbo |ngﬁt§ Ean®pe°1s eﬁﬁ? y88 f tﬁg

posi ti of- i nh@eraki-epnaeguihingohimuhifa0f ochhecenmmuni aaties Ber pbpal devi ces
3 and 35. For exanple, when a configuration identical to that of the third
enbodi ment SFETEAHFI oy8d NG PFGESFIFt FOBRURSARTIAPEaFYBReFer nitRaf LHeviBes are

connect ed E&r%%ﬁi%ﬁeﬁ%o&ﬁ%n&@é%%@hﬁk%r%@n%?”HHQEEétBOprﬂhﬁcﬂ in the

comuni cation relay device 1. Further, a position-determnation-signal

gener at i ng cemimunisaprovi ddénicn ftthetéomrmunifoatrproncneliayndevivee 1. [ 0052] I n
FIG 9, alth%u%h.thﬁ gonnunL%ation term nal ,devicges, 3 andt35 are configured
to i ncl ude “FhE*PoSEH ﬁﬁnﬁgliﬁférﬁﬁ?ﬁ&ﬁlﬁéaaPPiﬁéeﬂﬁ%Flﬁﬁ r&8pectively, the
communi gat i;efcot-ekABal rdevieees s3gand 39 €¢anche eanikgured not to include
the position-information acquirin% unit 9, like the configuration in the
first enmbodPHEHOICRHIPR Patase, altofhéspéalenceheabPBEMBEESAESCAS shown in

oo SO GBS I 6L 0L0 PoCESRLCER BRIRTLEN hE Lt o
t hat perforimgdrimattibhe é@muinitbat commuBication terminal device 3

obtained by the position-information acguiring unit 2 into

15 the commurnication-identification~information reguest signal
40, and transmits this signal.
[0048] Next, when the communication 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 4C to the
communication~identification~information determining unit 7,
and inputs vehicle information cobtained from the vehicle-

25 information acquiring unit 4 to the communication-
identification~information determining unit 7.
[0049] The communication-identification-information
determining unit 7 then determines communication
identification information 53 to be used corresponding to

30 the in-vehicle position information %2 and the vehicle
information, by using a correspondence table corresponding

to the communication terminal device 3.



term nal device explained in the first enbodi nent. [0053] Wile effects of
the present enbodi nent are identical to those in the first to third

enbodi ments, in the present enbodi nent, the communication relay device 1 5
transmts conmuni cation identification information to the communi cation
termnal device 3 in response to a request fromthe conmuni cation term na
device 3, for exanple. On the other hand, in the first and second

enmbodi nents, the comuni cation termn nal %evice 3 autononously determ nes 10

communi cat itdd>Pdent i f'e&&ri 6RCi APBFHBEFBAT OTRYUERFAFCADPPT Cabi ity [0054] As

described ahgwemsthent tR-B GOAWHAI GatLon syahemk 8sCORdi AgrEent hegpr esent
invention is useful for 15 perfofm ng conmuni cations between vehicles in a

formati on ecmpiunhicataovehidehéifReteiencenSpgnstipst SPO0S5Fheconmuni cation

relay device,202 in-vehicle communication_path 3. 35 6.co ni.cat i on
Lorm nal G & VRN ereorht SR Bt Bn2acqBiei G A Lo8 8T 1B hEBh of o
communi gat iieR iicat er faee GekBt@bsveReckemgonmuAktcahi o8ehnt €ftaceord57, 12

conmuni cation-identification-information determ ning unit

information 53 from the in-vehicle communication path 2,
sets the communication identification informaticn 53, and
starts communicating.
[0051] The determining process performed by the

10  communication-identification-information determining unit 7
is identical to that perfeormed in the communication
terminal device explained in the second embodiment.
Further, the position-information acquiring unit 9
explained in the second and third embodiments can be

15 employed for the position-information acquiring unit 9 of
the communication terminal deviceg 3 and 35, For example,
when a configuration identical to that of the third
embecdiment is employed, a plurality of communication
terminzl devices are connected in series by the in~vehicle

20  communication path 2 in the communication relay device 1.
Further, a position-determination-signal generating unit is
provided in the communication relay device 1.
[0052] In FIG. 9, although the communication terminal
devices 3 and 35 are configured to include the position-

25 infermation acquiring unit 9, respectively, the
communication terminal devices 3 and 35 can be configured
not to include the position-information acqguiring unit 9,
like the configuration in the first embodiment. In this
case, a correspendence table becomes as shown in FIG. 4,

30 for example. The determining process performed by the
communication-identification-information determining unit 7

is identical to that performed in the communication



9, 11 position-information acquiring unit 13 cabl e connector
contact-information acquiring unit 3015 phot o-coupl er 16 photo-coupl er

power source 17 current-limting resistor 28 18 protection resistor 19,

pin 37, 38, 39 vehicle 40
comuni cation-identification-information request 5 signal 50 vehicle
information 52 in-vehicle position infﬁéﬁation 53 conmmuni cati on
identification information 60 _inter-ve | e comruni cati on Eath 29
terminal device explained in the first embodiment.
10053] While effects cf the present embcdiment are
identical to those in the first to third embodiments, in
the present embodiment, the communication relay device 1
5 transmits communication identification information to the
communication terminal device 3 in response to a reguest
from the communication terminal device 3, for example. On
the other hand, in the first and second embodiments, the

communication terminal device 3 autonomously determines

10 communication identification infeormation.

Industrial Applicability

[CO54] 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

[CCES] 1 communication relay device
20 2 in-vehicle communicatiocn path
3, 35, 36 communicaticn terminal device
4 wvehicle-information acquiring unit
5, 8, 10 in-vehicle cormmunication interface
6 inter-vehicle communication interface
25 7, 12 communication-identification-information
determining unit
9, 11 position-information acquiring unit
13 cable connector
14 contact-information acquiring unit
30 1% photo-coupler

16 photo-coupler power source

17 current-limiting resistor

14

20



CLAIMS 1. Atrain communication systemthat is configured in a formation
of a train constituted by one or nore vehicles, the system conprising: ba
comuni cation relay device that is installed in each of the vehicles and is
connected to an inter-vehicle conmunication path and an in-vehicle

communi cation path; and one or nore conmuni cation term nal devices that are
10 installed in each of the vehicles aq% are connected to the conmunication
relay device in _a sane vehicle by the iT=vehicle conmunication path,
wherei n the conmfni EEC-6F e ay €dewi-€é i ncl udes a vehicl e-i nformation
acquiring unit q@gtz@cqghgps 15 vehicle information indicating an
in-formation position of a vehicle in which the communication relay device
is installed and™rafsm3ts tviebiadgui red vehicle information to the
in-vehicle co i cation path, wherein.each. of th 0 ni.cati rm nal
devi cos. | nol uded 204 BB S e O CAGHE TS APT R AP O FRE of CHaPEFm ni ng
unit that igigludes a correspondence table that is set w thout duplication
for each nodel of the conmunication term nal device and provides

comuni cati on i dént Ehdaticon NitREBETECNon to be used corresponding to at

| east the 25 vehixcl g jnfermati gsi%q@ndq§§gqhgggokhe conmuni cati on
identification information to be provided to the comuni cation term na

devi ce at |east S¥asedromrtinetveni ddenitiffdcmitioon ihdeirngtiecei ved from t he

in-vehicle co ication path and the carrespondence table. 30 2. The
train comuni cat onJ§9§F€NF%66§FHFﬁﬂmW8l€P§ﬂﬁpl? erein



30 each of the communication term nal devices includes an in-vehicle
position determning unit that determ nes an in-vehicle position of the
comuni cation term nal device, the correspondence table provides

conmmuni cation 5 identification information to be used corresponding to the
vehicle information and the in-vehicle position, and t he

communi cation-identification- infornatl determ ning unit determ nes the
conmmruni cation identification |nfornanEQ¥L be provided to the 10

conmuni cation term nal device, based © e vehicle information having

received fromthetiraivebbahencenuubhcayteBmpahhs a8 tonyehieke pasition of
the communi cation term nal device determ ned by the in-vehicle position
deternlnlnéoﬁﬁﬁFloﬁantHeLééPPe§BBﬁHéHEEe@aBVeOHQSOrSmO?ﬁeV?FaF €5,

comuni cat i.gR gggggglgggEQQEQg to claim?2, wherein when t he

conmmuni cation term nal Vi ces of a same nodel are installed in plural in
t he vehicl e, Zoaheommunmnatabnoneldgnﬁeﬁmcattbat|méomnatabhedeleraanhng

unit in eac nic tlon term evi ces IIoc t he

cormuni cat Fon SPBeREREFOBE! oI nFoFHALTOREEorFeSRoRBERE TaPARLF nevehi cl
posi tion Othﬂan@@anuahcgbtanah@rahnah -deMi eect BoRAGh: 8L+t Be g@anuNI catlon
25 term nal device he train comuni cation system according to claim2

or 3, wher@Pfl the in-vehicle position determining unit determnes the

I n-vehicle posi Eh%”o?afn‘ége()@oﬁfﬁﬂ&%ét%gn' EL%E‘HEEO{JeWE p%%’&eg !?” ei ther

a communi cati on connector or a power source connecfor O eacC
communiat iopthelminah devhces. the vehicles and are connected to the

communication relay device in a same vehicle by the in-
vehicle communication path, wherein
the communication relay device includes
a vehicle~information acguiring unit that acgquires
15 wehicle information indicating an in-formation position of
a vehicle in which the communication relay device is
installed and transmits the acquired vehicle information to
the in-vehicle communication path, wherein
each of the communication terminal devices includes
20 a 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
25 vehicle infeormation, and determines the communication
identification infermation to be provided to the
communication terminal device at least based on the vehicle
information having received from the in-vehicle
communication path and the correspondence table.
30
2. The train communication system according to claim 1,

wherein



31 5. The train comruni cation systemaccording to claim2 or 3, wherein
the communi cation relay device and the conmunication 5 term nal devices are
connected in series by the in-vehicle comunication path, t he

comuni cation relay device includes a positiondeterm nation-signal
generating unit that generates a position determ nation signal to be used

for each of the 10 communication term devices to determ ne an
i n-vehicle positiog, - th Ege §o§étkon d@tgﬁgig tég@igégnEAC u%ggtagron1
t he position-de?%?niﬂgtloﬁ-5|8% g% eYat | 0 unft 1% sequentlaT y

transm ttedntocBacheobokheicanaunkeat hong lont er vhaal ddeyieeses and in-

each of the communication term nal devices determ nes an in-vehicle

posi tion ofehhelBepreetitBePf bB8eHCBRUALISREECODf LEHRI PRSI FFORCR/et er ni nati on
signal having reggi ued,-0Y-hRg,LD-VERL &l §.ROSELLO gLEpiHg unit,
changes a size oﬁ 2% tﬁg %gs?tPon getern?ﬁat?on s?%na y a predeterm ned
amount f@aft éreatdéterniinat infAosumehithatcthe size tcsrdeéffenantgftronthhat of a

position determ natian signal of the other co ni catj on termnnal device,
Bnd transmiCSIEHE pOSPENBh B SPFH NAE! bR SPONATSr Boa heRR cOhuni caton'
termnal 25 devige. cofmuf bhBEAnCOABEHAL EaLLONosYShesrhAaiohs configured in
a formation of a train constituted by one or nore vehicles, the system

conpri si ngde3pamépafinieati 8AtpEnayedevieecorarnigathdtal led in each of the
vehi cl es a@Seh%i%?BQEEEEdiE?HQHaggBSVExeﬁécb§09988H”£8a{h8” path and an
i n-vehi cl e communi cation path; an
10  communication terminal device, based on the vehicle
information having received from 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.

15
3. The train communication system according to claim 2,
wherein
when the communication terminal devices of a same
model are installed in plural in the vehicle,
20 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

25 terminal device.

4. The train communication system according to claim 2 or
3, wherein the in-vehicle position determining unit
determines the in-vehicle position based on contact

30 information incorporated in either a communication
connector or a power source connector of each cf the

communication terminal devices.



one or nore conmunication term nal devices that are installed in each of
the vehicles and are connected to the communi cation relay device in a sane
vehicle by the in- 5 vehicle comunication path, wherein the conmunication

rel ay device includes a vehicle-information acquiring unit that
acquires vehicle information indicating an in-formation position of a
vehicle in which the conmunication rel device is 10 installed, and

a comuni cation-identification-information determning unit that includes a
correspondence table that is set without duplication for each nodel of each
of the comguni cahkonrhenntBakudeyYhcesnandspeavadesredbnyunocatadn A50r

identification information to be used corresponding to at | east the vehicle
i nf or mati od; ARGT@éferni nes the communication identification information to

be provided to %p g %HHH&EQE&BH E@igynagvgeglgﬁd and whenutheation

communi cation re eV|ce receives a
connunliatmemmademtﬁéwca&soa£enﬁonnatted ieqaestesi gpather answehiedefrom
t he conmuni cation t rnlnal ﬁeV|ce t he
communi cat FOA- e FPEaPFB information determining unit deternines the

comuni cation i dest bingahientkBhorERELORetOcheipEovidedat pokheion-
communi cation term nal device, based on 25 at | east the vehicle infornmation

obt ai ned b@eﬁﬁém@@ﬁtép@rsﬁﬁﬂéﬁnﬁﬁp@ﬁaaéaaiPphﬁ Ghrt arBetRESEofr espondence
table corrgsRandLNgqLacthe ceumnLeabLon bepm NabadeylCeqcandst ARSI ts the

communi cat on I dent tl on to the comunication term nal
devi cel¥i acbheuniceehical ee3ficammunivéatsonopdeherm38e an in-vehicle

position,
the position determination signal output from the
position-determination-signal generating unit is
sequentially transmitted to each of the communication
15 terminal devices, and
each of the communication terminal devices determines
an in-vehicle position of the device itself based on a size
of the position determination signal having received, by
the in-vehicle positicon determining unit, changes a size of
20 the position determination signal by a predetermined amount
after a determination such that the size is different from
that of a position determination signal of the other
communication terminal device, and transmits the position
determination signal to a next communicaticn terminal

25 device.

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

30 a communication relay device that is installed in each
of the vehicles and is connected to an inter-vehicle

communication path and an in-vehicle communicatiocn path;



wher ein each of the communication term nal devices includes an

i n-vehicle-position determning unit that determ nes an in-vehicle position
of the conmunication term nal device, 5the

conmuni cation-identification-information request signal includes in-vehicle
position information obtained by the in-vehicle-position determning unit,
the correspondence tabl e provides co jcation identification information
to be used_cqgrresponding to the 10 vehicle information and the in-vehicle
posi tion, gﬁg t he conmuni cation-identification-information

det er mi ni ng uni bndeber AtPeSchbhgueoraYNbeat:eni hadendédicasiomat nfesmation to
be provided to each of the communi cation_term nal devices, based on the
vehi cl e 151PAEELABET 6, c8he PA- VBRI Erelpbeftioh 2Rt oFPRETORCHILE Hehe

Connun!CathHmhﬁEHEE?bnd§¥i§§.5$9£nggnig L€ vehicle by the %n—
conmmuni cation-1dentificatron-infornmati on request signal,” and the
correspondentéciabbenm@fi 8aThent path, cemuaicati on system according to

claim 7, wherei e co ni cation terfﬁggé devi ces of a sane

: when th
nmodel are instaEP@chﬂmb?bF%FlPﬂ the?Vehféte® the

comuni cation-i depthibcal i 9oL L AR hoGu22i At 84 M NEAG: UREquabéocates the
comuni cation identification information corresponding to an in-vehicle
position ofehheleowfinreation itedhtahindeyncentdoraehlion phalebamunf cation

term nal dSYVéﬁgcléoi%-ﬁQE Lraip §8J}{HH§E§QEE8H. ?eXféﬁ.”%xé\?E%dng to claim?7
or 8, wherein g rn-vehi'che posi tron determ ni ng uni
10 installed, and
a communication-identification-information determining

unit that includes a correspondence table that is set
without duplication for each model of each of the
communicaticn terminal devices and provides communication

15 iddentification information to ke used corresponding to at
least the vehicle information, and determines the
communication identification information to be provided to
the communication terminal device, and

when the communication relay device receives a

20  communication-identification~information request signal
transmitted from the communication terminal device, the
communication-identificaticn-infermation determining unit
determines the communication identification informatiocn to
be provided to the communication terminal device, based on

25 at least the vehicle information cobtained by the vehicle-
information acquiring unit and the correspondence table
corregponding to the communication terminal device, and
transmits the communication identification information to
the communication terminal device via the in-vehicle

30 communication path.

7. The train communication system according to claim 6,



determ nes the in-vehicle position based on contact 34 information
incorporated in either a comuni cation connector or a power source
connector of each of the conmmunication term nal devices. 5 10. The train

comuni cati on system according to claim7 or 8, wherein t he
comuni cation relay device and the comunication term nal devices are
connected in series by the in-vehicle ni cati on path, 10the

connunicat%%nrrglay devi ce includes a position- determ nation-signal
generating u it "t'hat generates a position determ nation signal to be used

for each of theceennumi eaki eBmt@hitRalcdevieRsnbd detvecaknenabuiidsVvehicl e

position, 15the position determ nation signal output fromthe '

posi ti on- deleVRPA&E-FORCOSI-GAER §BREFRETAGIURNE L] §h3BqtBREFRETGSt PANSATtt ed

to each of the GaMuBleabhoRe! enll BahndRYbeesonand-fanhiOhethee

communi cation terntnal devices determnes 20 an i'n-vehicle posifion of the
device btself basedcommansiazéioh-tHenpositerbnodetrfnrmation segnakthavi ng

recei ved, by the in-vehicle position determ ning_unit, changes.a size of
he positi GHeALerAPISEFon SBLGRAICDy HoprbaBEer I HEASioUnPoBrtaraaty
det er m nat i-p@ §Hchehﬁ@HeLE@s§k§@nlaeébiﬁﬁﬁﬁﬁg frnem 25 that of a position
determ nation signal of the other comrunication term nal device, and

transnits the p&SFt CONTEEPEPAPRAEI 6APSPgRAPVEBSE REXMIBOAREIAPEAL | On
term nal d?kﬁbﬁ%}ﬁ@a%onmﬁtﬁ%é@iSHWEE” 8%%8@ S Sg‘géﬁﬁ% '?8 Lp.any one
of clains to , wherein the comunicatron rdentifircation rntornation is
an | P Bdldresdicld5Sinformation and the in-vehicle position, and
the communication~identification-information

determining unit determines the communication

identification information to be provided to each of the

communication terminal devices, based on the vehicle

15 infermation, the in-vehicle position information of the
communication terminal device included in the

communication-identification-information request signal,

and the correspondence table.

20 8. The train communication system according to claim 7,
wherein
when the communication terminal devices of a same
model are installed in plural in the vehicle,
the communication-identification-information
25 determining unit allocates the communication identification
information corresponding to an in-vehicle position of the
communication terminal device to each of the communication

terminal devices.

30 9. The train communication system according to claim 7 or
8, wherein the in-vehicle position determining unit

determines the in-vehicle position based on centact



12. Atra
configured

the system conprising: 5 a comunication relay device that

n conmuni cation nmethod of a train comruni cati on systemt hat

is

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

each of the vehicles and is connected to an inter-vehicle conmuni cation

path and a

i nst ach of .
ted t, he .10 t | ay’. hicle by th
- veni ol ¢ CORMICCAT) OhRAER: WG a'n “CR CFothbATABRRPFEEGT & step of

acquiring,
i ndi cati ng

n in-vehicle conmmuni cation path; and one or nore commrunication
termnal devices that are installed in £

ch of the vehicles and are

dayiriche ceoIURI @aide@n sbehay devineercvehifckachnbeor aki on
an in-formation position of a vehicle in which the vehicle

e

is installed in

itself is iGPSTAMiERtirDa terepnst E£3AERIELI ng, by the comunication rel ay

device, the acquired vehicle information to the in-vehicle comunication

pat h;

vehi cl edin
step of de
comruni cat
comruni cat
is set 25

a step of receiving, by the communication term nal device
flér.matlhen threom tchenundceliiohe s28temmaunbedthgntpathaiand or
%ern%ni%g, by each of the comunication term nal devices, th
i°6n " 'déftifi cation information to be provided to the

e

t he
a

ion tend pakhndevi-ceiah &@@@% basedeonna ¢AEr espRANdenge; babl e that

wi t hout duplication for eac

devi ce and tFrevinges deatTEG 64EI 6ANNEERER FearksAcPnbyr AL on-vehbelased

correspond
informatio

[ Qiat heas e vehicle information, and the vehicle
ﬁ%%gyiﬁg Féceiggﬁh’So 13. A train conmunication nethod of a

trai n coOmMuni cathen ceysi:@mnckhatn setapf dguied incauvtiesmat boaiefioca-train

15

20

25

30

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,

the position determination signal output from the
position-determination-signal generating unit is
seguentially 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 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 position determination signal of the other
communication terminal device, and transmits the position
determination signal to a next communication terminal

device.

11. The train communication system according te any one of
claims 1 to 10, wherein the communication identificaticn

information is an IP address.

nodel of the communication term na

36



constituted by one or nore vehicles, the system conprising: a comrunication
relay device that is installed in each of the vehicles and is connected to
an inter-vehicle communication path and an in-vehicle conmunication path; 5
and one or nore conmunication termnal devices that are installed in each
of the vehicles and are connected to the comrunication relay device in a
same vehicle by the in-vehicle comunicgtion path, wherein the method
conprises: a step of transmtting to the in-vehicle conmunication 10 path,
by each of the comunication term nal devices, a

communi cat ilon- i dentdafiin atcmanriinfers et nenhequest sirgnal chamuhegquestihng a
transm ssion of conmmunication identification information to the

comuni cat iV 48 dy'adeviscgontiguredy igy @p formpddervirhgd By aihe

communi cat IO il a ALY enel .t he .conmIIaat] 0anbdenti i abials nha: mat i on
request signal fromthe in-vehicle communication path; a step o%
det er m hi ng, deyrtineg cedmmmniredEivonievelcay tdevi ¢e, inkeadormunincabicbnof

i dentification_information t.o be provided to _each of the comunication
Lerminal dene et 90 e ed of SPrPeRtrtn oo PreaRordeNEaLFat o that 1 5 et
wi t hout dupiongatiientfien @aehm napdelanofirt-Rengemupbeatihep-term pakndevi ce and

provi des communi cation identification information to be used correspondi ng
to at | east\eRiN@ €14 APFEMECFEW D 1&ad 1he “eERIERe FRVAEREL iLHAL By eobt ai ni ng

the 25 vehlic)s Jifor el icQnl N €RL/ 03:aR16R" LARTRLOBAARLELAN Laf (gevehi cl e
in which the device itself is installed; a Step of transmtting, by
t he cohfruniccatriuon creliay deldiage detvieedetiernished cehmunicatyi ahei dertification

information tq the in-vehicle co ni cati on path; and 30a step, of
receiving,vﬁblFﬁg MMM CAt6R ggEﬁVnﬁle&@&'cé?etﬁgtEBHnﬁﬁﬂgﬁﬁﬁSﬁ:
identificationa rfiepatd arghlieinihe dyntrehicehfueamuRbeaatkan ypakhice,

vehicle information indicating an in-formation positicon of
a vehicle in which the vehicle itself is installed;

15 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 vehicle information from the in-vehicle

20 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

25 without duplication for each model of the communication
terminal device and provides communication identificaticn
informaticn to be used corresponding to at least the
vehicle information, and the vehicle information having
received.

30
13. A train communication method of a train communication

system that is configured in a formation of a train
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36
constituted by cne or more vehicles, the system comprising:

a communicatlicn 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 cor more communication terminal devices that are
installed in each of the wvehicles and are connected to the
communication relay device in a same vehicle by the in-
vehicle communication path, wherein the method comprises:

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

a step of receiving, by the communicaticn 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 to at least vehicle
information, and the vehicle information, by obtaining the
vehicle information indicating an in-formation position of
a vehicle in which the device itself is installed;

a step of transmitting, by the communicatiocn 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 ildentification information from

the in-vehicle communication path.



