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comuni cati on protocol .

to a network, the

1 DESCRI PTI ON COMVUNI CATI ON RELAY DEVI CE FOR TRAI'N

AND COVMUNI CATI ON  RELAY METHOD FOR TRAI'N 5 TECHNI CAL

FI ELD [ 0001] The present invention relates to a

communi cation relay device for a train and a
communi cation relay method thereof. 10 BACKGROUND ART

[ 0002] Conventionally, TCP/IP has been well known as a
n I P address is

used as information to | %?EF%%gggh devi ce when

conmuni cati ons 15 between deV|ces are perforned That

is, when TCP/IP is used, uniqu det er m ned
add YL I5Ad TN FEEred Q%VI%WQ%STW% WWWUNICATION

[ 0003] When each degiﬁ%g NANSAG SsEOnFgat i on data

evice transmts the data,
attaching a 20 transm ssi on-destination |IP address and

a%%%@ﬁf@%ﬁS%ﬁQL source | P address to the data. Wen

Bre performed using plural networks, a
conpeini cat i PRe rpk@yenejeyhe@ne@ene@bwﬁebh@onat WokkSnication
perforns a path control using a

t Fahdyi 487 bpe dB’¥ i Aatrean| Pnaddr 6s8MUaAgaELi8RsEELgY28ethod

cgggygéfatlon data to a device that has the

transm ssion- destination |IP address. [0004] Wen a

Iocal network is connected to the Internet, an I P
ée S attached to communi cati on data of a device on
NRetWork is converted by a nethod call ed

30 Addvessidransiatiren/ (NARLLs HeNAT,BNOCRESIATas a
unlt t perfornms NAT olds an I P address on the

|¢ftr@m@1catmmye}pr@togotr anémi SEP6APsoancéP| pddgasesds used

W@ 1n grﬁgéﬁggeg t?d ggl \2 eggﬁl evgggawhggn%ghREEQCat1ons
by a T otal

evice on a
between devices are performed. That is, when TCP/IP is

used, uniguely determined IP addresses are allccated toc
devices con a network.

[Q003] When each device transmits communication data to
a network, the device transmits the data, attaching a
transmission-destination IP address and a transmission-
source IP address to the data. When communications are
performed using plural networks, a communication relay
device connecting the networks performs a path controecl
using a transmission-destination IP address, and transfers
communication data to a device that has the transmission-
destination IP address.

[0004] When a local network is connected to the Internet,
an IP address attached to communication data of a device on
the local network is converted by a method called Network
Address Translation (NAT). A NAT processing unit that
performs NAT holds an IP address on the Internet, converts
a transmission-source IP address, which is attached to

communication data transmitted by a device on a local
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network and is received by the NAT processing unit,
into an |P address on the Internet held by the NAT
processing unit, and transmts after conversion the
communi cation data to the Internet. The NAT
processing unit also holds an P 5 address on a | oca
network, converts a transnission- destination IP

Lch_i tached t nicatli . dat a . :
?ggé§§§5 %ggni §e % e%%egy %h to an Pﬁocgggégg %ﬁlg, into an
deyi@edﬁ@sbhenlanalIﬁeénnék hamd branse NaTabrekessing unit,
conversion  the communication data to the | oca
n%?%oFRa“?HlFﬁléfﬁﬁy cPBVEraéfhcelbn CPREURGEA 1RSt WEtR tO

Cane Coppupicat e ThéhNﬁng¥bE§559HﬁtBﬁlknEQEBeho!H% Lhe rp
NAT processing unit A techni que of NAT can

usedraet onl § iocalcoﬁnwnrkatconsebesmeemranbmgaﬁlon—

net wor k_and t | nt.er net byt nlcat ons

G Ehe B P af 1 BUAT CRat bl RS 15naU R AT £t SRLCNLcat fon
n@aw@rke@ggv@@se50&f@heexﬂﬂakﬁet$e@nthbaaat@nbddress of a
Literature 1 0006] Conventionally, to perform

d%%ﬁﬂ%?c%@l eEakeRetueviccedndr faRGERLEA déhkeEl eonversion

?ééﬁhﬁnlégw.efgnh§§t9e§8 -kpown -a;t gchnigye of, Spip wavs
per 8 a

orm ng conmuni cations via a comuni cation re
devieel by amrahgihgcahenebnnnhicanionmmnaﬁaytdewﬁme Bndev1ce
each_vehj Pat ent Docunment , 1

F
S L St A R o B SR H T bt eur 1 t e

rep@dsve vehi ebenhoguBt benuAYNBehSHef ndedesbinahignror
address and a transm ssion source address of a data

COPFFIAT £2d T oPn 25D plicRen av@vﬁaﬂhngtweﬁkugaﬂath@n;nternet but
COuLIN: 9%8 ﬁég{\@egns QU&SE@ES%”&S@%&O% works

term na S |n Ed In ve Icles C conti nued even

wheni vehi cf e foritaiéonsrar edoeegeds (fO000&kalptent see
Docunent 1: Japanese Patent Appllcatlon Lai d- open No.

NP oty el Bpe Nohipat eht - Li terature 1:

\;dﬁ@ﬁﬁetWﬂf&ﬁﬁénwiéﬁaﬂ¥§v'%6’%eP¥OEHUBBﬁﬁ uFicSPBhs between
1,” 4th Edition, August 200 KYORI TSU SHUPPAN

Cevites. aBrabiSCLOSUREN CEL¢ pVENTAONrain, there has been

known a technique of performing communicaticns via a
communication relay device by arranging the communication
relay device in each vehicle. For example, Patent Document
1 discloses a communication relay device that rewrites
relative vehicle-formation numbers of a destination address
and a transmissicn source address of a data communication
packet. With this configuration, communications between
arbitrary communication terminals installed in vehicles can
be continued even when vehicle formations are merged.
[00C7] Patent Document 1: Japanese Patent Application Laid-
open No. 2004-201476

Nonpatent Literature 1: ‘Internetworking with TCP/IP’,
by Douglas E. Cocmer, Vol.l, 4th Edition, August 2008,
KYORITSU SHUPPAN Ceo., Ltd.
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PROBLEM TO BE SOLVED BY THE | NVENTI ON [ 0008] Consi der
a situation where TCP/IP is used as a conmunication
protocol for comuni cations between devices 5
installed in vehicles of a train, which has a vehicle
formation of plural vehicles. Brains are nade up of

i ndi vi dual |y manufactured vehicles. Thus, it is

dgskrabkeret Bat (Lhensank type of devices installed in

respective vehicles have the sane |IP address, froma
VvPBGPOENMt TOf BEO SoaNEDaG U MHEg, I Nvanagenent , and

n?bﬁbg ance of vehicles. [0009] An operatjon nethod

0 g t hEC8aMECrPaaddiress 1 oforhgad d&< /ilF dactised as a
feprmbh@Ba€aBnbgreeRehdered khmM@hiicla®S onsh RAGRen devices
formati on are not changed around. However, because

ttaPhalaee isedebicheshaf Botmatinenyhtilvér éefs ar ¢ehicle

=suche matir a
oer PR el 8P i 'y “inga O RE e are ook EBe (RAT HAvET

t hed samdub Pl adaeeasaaturbe veReclek . menmaurg. ithus, d@sirable
net hod of allocating | P addresses to__the all .
f brdat FBRsSeRat LHRGeCh HE¥AFBFI inyted B donkesrestive

C@@ﬁigﬁégdhabgmﬁMgrsahgi§Phgad§e959bk§gh!%_%&%&g&gnt of

nmer geabl e and dividable formations are [imte Si ze
|ImanghesbnrohganméPagduenss spdceaiandnaacagedfemehdfcles.

a address for_each deyjce becones c l ex. [0Q0Q10]

RQ73br a ShtQHOFBh: WHel 6 RGtwar K AalPoteRs PGP 17 address
respegévveet Ol MBLLOASFakRadebar FhRedecaRdnECBERY S vehicles
used. 25 When an operation is perforned such that two

net WAk EaFMPpRYST caF ey ebnfiAngateawiRdeacHopeNer s abecause
t{¥é$ﬁ§ea9£ uggén?&&@PEHEEgkggmagggHgﬁk$3%58@Sa%%lﬁgrged and

TCP/1 P beconme possi y providing etween t
tahov ¢ d r ksmmukibuevesn st wennet woekpaddoessds nbemh@ly when

rged need . to. be 30 different from each other. ,
ﬁ%ﬁ%ﬁf% WMot hodS of Ak | BRuEiI he RePRolk aderessestt she time

the @dtqgfegmttens, thahehryE 8r POSSERLLELY B0 BAresses to
merged 1s considered, this has a problem “in that

ety eabl ef arra il v glabhat floavat hopssaieilinit ed by 4onnected
frigsﬁ:%éelkrm{'_{rée%é&.” ofePELOLK; gddress spage, and ¢
mergeable and dividable formations are limited by size
limitation of an IP address space, and management of an IP
address for each device becomes complex.

[C010] Consider a situation where network addresses for
respective formations are determined and TCP/IP is used.
When an operation is performed such that two networks can
physically communicate with each other at the time of
formation merging, communications using TCP/IP become
possible by providing NAT between the two networks.
However, two network addresses to be merged need to be
different from each other. Although a method of allocating
network addresses to the all formations that have a

possibility to be merged is considered, this has a problem

in that mergeable and dividable formations are limited by
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of a network address for each formati on becones

conplex. [0011] The present invention has been nade

in view of the above problens, and an object of the

present invention 5 is to provide a conmunication

relay device for a train and @ comuni cation relay

nmet hod thereof nmeking it possible to perform

comuni ¢al L gns hebpeen. deviges and facililale oy ranagenent
nanagenen% of “onmunicatién i dénti i cattron 1 nformati o

evena wmbenoeknaudreaki 66ri dashi foeaki-awn Balsl admplex.
such as a 10 redundant | P address is given to the sane
tYPpRlbi deviBBsPLEAShAl FBYSNR1EN PeFeRESPeARtes ) JigW of

n@ﬁéngb5§ep8§5595ﬁsﬁOanBeEBQBHEQCE|%fiQh% Q%%%E%OQn%%ntion
the tinme of merging or dividing vehicle formations.
155 MEANSr FORISOR VENGNRPROBEENMCh0®E2h yTdesdlcee fiolrea train and

probl ens _descri bed above d .achieve. the object, a .
T ERE Foh PBI 55 10 REL Pg, CHOEFRTnmSkioqt dtngoRg LbLe to
ther ps eaepbminiMenht 0BnsWBkeRekbs ABYALEE @RdJa favehiiglaee

of a train having a vehicle formation including a 20

praradergnbf ofefPENBEicabaRBcl Nt fafaitpoer lndhirelpgion even
C nj [ ar -an_Ln-vehi [ h.O

o LGB B0CRE 0nCRehP s ERca R B8 B ATTUR, SR 2
cosgiundgat i OR &ednepal $si gstrahl ed whehsamewn ypehicdl elevices
and c ni cati opns between,conmuni cation . ternmnals |
CHSE LR b B 281 B FFERenFSUART CP es aNANBREdES: LinPossible to
| i £f o MEhh CEeex E0MBURLERLEPBNI Bterhaceimaprakl ge@hing or
transmitting and receiving a conmunication packet via
thEvigiey - vehicle feomabnprati on path; an in-vehicle

conmuni cation interface capable of transmtting and
receiving a communi cati on 30 packet via the in-vehicle
ComAMNE | EAR | oLPatd; PROELBA i dentification-information
converting unit that sets, when vehicle ,

i RAtEEi cat TOnSPhY®r HREi BROBE SRS cEfftAi Barli ghove and achieve

dest i niop, i pelyded, | D, cogpuUpLeali QR gest kpatLon. 3,
identification information of a comuni cati on pacﬁet
r&mm@m@ih@rbm1the pnevehi ci eveomionj cahiioh pat mouhéed on a
t$§%iéﬁe of & train having a vehicle formation including a
plurality of vehicles, connected to an inter-vehicle
communication path and to an in-vehicle communication path,
and capable of relaying communications between
communication terminals installed within own vehicle and
communications between communication terminals installed in
different vehicles, includes: an inter-vehicle
communication interface capable of transmitting and
receiving a communication packet via the inter-vehicle
communication path; an in-vehicle communicaticn interface
capable of transmitting and receiving a communication
packet via the in-vehicle communication path; and an
identification-information converting unit that sets, when

vehicle identificaticn information of a communicaticn

destination included in communication-destination
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vehi cl e comuni cation interface indicates other

vehicle, vehicle identification information for

identifying a 5 position of own vehicle within the

vehicle formation as vehicle identification

information of a conmuni cations source included in
conmmuni cati on-source identification information of

tbgeggﬂ?ygégﬁghog E?%%SE%%Hdo%hgncgﬁﬁﬂﬁghg%io%h%acket
comuni catf'i on packe 0 nt er-vehicle

coaneiveat foomlOhpat h-veaithe bbhennvehiccbe path via the in-

communi cation interface, and _sets, when vehi cl
UL 47 CHPTBIDT AR bi ARt L BRCBEARS bATALESt PoRer vehicle,

dest{ppLi 08chPekuded b 9aﬁﬂymaeabhoaord@aEh@a&yqag a
identification information of a comruni cati on packet

receivednfednevheventetevehibio cbﬁnunh@aﬂeoﬁogaﬁhlpﬁ as
ni cati.on |rf1terface

e Lo e R AL e TR Ra L OR PR RL &Ry ication

i@é@f@@tiﬁalu@éﬁcahla@mmmnlcaembﬁLgoamdeusa@ntmfaaﬁﬁa@n
by each vehicle within the vehicle formation as the

VERT@TBa t Heft PFi ERE 6ATTHRSFAREPBNPagKethend then transmits
CPH@“@&&H&hPEaQEéte§QEkQE @BthQeEnEE§ﬂ§EhH§1Eh%o%Runlcat1on

communi cat 1 on pac to the in-vehicle communication
;ﬁnth via the lntaehvehecmennummuaucanlpntentacéace, and

EFFECT THE INV 13]  Accordin
St e oRehbAIe] haost Lehnrreaet BB aliblror 2
Qﬁﬂﬁﬂ@hﬁéétﬁﬁgt@éﬂtDﬁbﬁibﬂslﬁbhﬁgednlndbﬁﬁﬁﬁﬁﬂbat1on-
vehicles within a vehicle fornation, vehicle

| eFitifaehen ohdent bE ket banf dRLPEBALLPYI A§ & peBMEnégation

géa@keyeP%&éfvg%tP%Bma¥£8rﬂﬁgé9”v ﬁléﬁéaeBﬁH B9catlon path
onmuni cat i on ination i ent| icatTon I nFormation

anth com@rutthcat + oah 301 sodseeuhdentibhcahtepface 1ndlcates own

i nfornmation. Thus, a communication _destination can

1T e St LorirRh CarF BRS Chnt BECTBGFE BF redCse8ALng own

waghi the sapepsdent i fLoahbAnpinEQERRLEARNCES wyYs8dnf @he
the sane type of communication termnals in each 6

viedti ot ke Obonef bee, astthe nehineeesdanyifocsetonoinformation

f f
T Teereopgr LEeh Ofifer bR Akt T ard bhBbar FoRENEAR the

beommunication packet to the in-vehicle communication path

via the in-vehicle communication interface.

EFFECT OF THE INVENTION

[0013] According to the present invention, in
communications between communication terminals installed in
different vehicles within a vehicle formation, wvehicle
identification information for identifying a position of a
vehicle within a formation is attached to communication-
destination identification information and communication-
source identification information. Thus, a communication
destination can be identified and communications can be
performed even when the same identification informatiocon is

used for the same type of communication terminals in each
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performed flexibly. 5 BRI EF DESCRI PTI ON OF DRAW NGS
[0014] FIG 1 is a block diagramthat includes a
configuration of a comrunication relay device for a
train according to a first enbodi nent of the present
invention. 10 FIG 2 is an arrangenent di agram of
communi cation relay devices in FIG 1 wthin a

V@Qﬁ?&feforfﬁékgﬁﬁrgl it 1geRb%t e%e%% & %reg%E %o

conmuni cati on pac ransmitte ei

coomuuntad t bont eemnhabds adeﬂtdfmgatmohhenﬁbm&bt1on
Jngﬁlnent 15 FIG 4 depicts a structure of a

i %F%%%.Bﬂrpﬁeﬁatvehhcéﬁe APAst TekBodPREAT TRAEN CaN be

c§@fy@f@@glppegggpynal of a first car transmts data
to a communication termnal of a second car. FIG 5

depicts a structure of a communi cation packet 20 in

Qﬁléfrﬁéséﬁngigﬁn tbﬁ ﬁgkéged froma comuni cation

device in to an inter-vehicle

cphiLj cat i DG pat his Feh Gal@cdeﬂhﬁt_;Saﬁ shhuct HR@udEsaa
communi cati on packet in the first enbodi nent received
byP 1 hed et caf | ncoBrERE ARhAPNOFeLA¥ de¥bRE Ear. @ train

Fﬂé%oﬁaiégaﬁoaéf@ﬂE@Hegﬁanfﬁ%ﬁH18% cpaTRLEAaL oﬂnventlon

relay devices for a train wthin a train according t
a secioHd. ehbnﬁlm@n@roénghmepteSeﬂgramveﬁtcommuﬁhéatson

CtS a Sstructur f ni Catl on acket 0
tran ??eﬂc%%dl?e§£$Ve§ 9@% %Bf? %SFW?ﬁéPQ
accor dirng. t® aépléegoads@ﬂ@@ﬂuﬂ@nbf El Eomﬁuﬂ@eaeti@napacket

structure of a conmunication packet in the second
e?ﬁﬁ%ﬁ%ﬁe@ read N e€EVed Ry aCeBRMnht ehi pontgrminals

n&”t@- hd Sk L8 %ﬁbgdihéﬁ{ to a conmuni cation

tern1na irst car second formation. FIG 10
deplctEIGLSﬁrdEpinsoé at coatune caf i oancpatkeication packet

in the first embodiment when a communication terminal of a
first car transmits data to a communication terminal of a
second car.

FIG. 5 depicts a structure of a communication packet
in the first embodiment transmitted from a communication
relay device in the first car to an inter-vehicle
communication path.

FIG. 6 depicts a structure of a communication packet
in the first embodiment received by the communication
terminal of the second car.

FIG. 7 is an arrangement diagram of communication
relay devices for a train within a train according to a
second embodiment of the present invention.

FIG. 8 depicts a structure of a communication packet
transmitted and received by communication terminals
according to the second embodiment.

FIG. 9 depicts a structure of a communication packet

in the second embodiment transmitted from a communication
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in the second enbodi nent transmtted froma

communi cation 5 relay device in the first car of the
first formation to an inter-vehicle conmuni cation
path. FIG 11 depicts a structure of a comuni cation
packet in the second enbodi nent received by the
communi cation termnal of the first car of the second

f oL gt L,9n. 20, Fk%% %28e§ an arrangenent diagr %ﬁf@gtlon

conmuni cat 1 on VicesforTatrai i Wi
f permthoeh afcardnngttha ofhir d cenhadiforfia tabnt.he
present |nvgﬁt|on FIG 13 depicts a structure of a

communf t4ti b1 PERKEES fr SRERFLHER 8Ad3r 08IYed CBy lon packet

Cﬂﬂnyﬂéc§ébgﬂdt@ﬁﬂbﬂ@hén@ftEQﬁsml%tE@'EQO%”go@b%ﬁﬂhlcatlon
FIG 14 is an arrangenent di agram of communi catl on

ré¢h@Yd@$Vt@@ forthet faratweehi nfather Matison facoerdiong to an
f t h, enbodi nment _pf the esent i nvention. FIG
né%raﬁgg%ggn Aefrdra 8?89189 omuni cation 20 rel ay

deV|cesI$orla ﬁépiﬁtﬂﬂ&hsﬁrﬂcfgkgabfoﬁ aepRLALRAtiOndpacket
fifth enmbodi nent of the present invention. FIG 16 is

ot atfangerent eTagrbnRedr HeEehHEAI but tBA cpamapication
devigeniprop thai p %Féﬁhbgrao%OEHEt5880330953@Qgﬁé§.i7

si xth enbodi nent o e present 1 nvention.
dep|ctEI@.312uc$uan afrangemauhi dakyoampatkebmmunication

ted and_received. b ni cati on termnal s of
el S FE iRt fent LT HH G vAGFTS anZokBABHEhopCRoTdlNg to 3

St H 1bed UsiBo®f 1 iRen € OBFLTh € abi 88 RACKRLhRibRe sixth
enbodi nent transmtted 30 from a conmuni cati on

tern1n%1G51%§ trrE cn9 $S§EEU@R@ﬁ©|@foﬁ aosrrnEakéoof packet
%ﬁﬁ'f@%&f&e&nb%a§oﬁﬁu cggygﬁlggg&igals of the

transn1tte roma conmuni Pon" ter i na
G r2Gmsodmexanpl e of a structure of a

conmmunj 0 acket in the sixth enbodi nent

trans:ﬁ%a le;yP S tHe Tomimteatt ol teFamnal S2EMEBiEARRION
GRMUNI LRI Qs for a train within a formation accerding to a
fourth embodiment of the present invention.

FIG. 15 is an arrangement diagram cf communication
relay devices for a train within a formation according to a
fifth embodiment of the present invention.

FIG. 16 is an arrangement diagram of a communicaticn
relay device for a train within a formation according to a
sixth embodiment of the present invention.

FIG. 17 depicts a structure of a communication packet
transmitted and received by communication terminals of the
sixth embodiment.

FIG. 18 1s an example of a structure of a
communication packet in the sixth embodiment transmitted
from a communication terminal 51a.

FIG. 19 is an example of a structure of a
communication packet in the sixth embodiment transmitted

from a communicaticn terminal 51b.
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termnal 51b. 5 FIG 21 is an exanple of a structure
of a comunication packet in the sixth enbodi nent
received by the comunication termnal 51b. FIG 22
is an exanple of a structure of a conmmunication
packet in the sixth enbodi nentgtransmtted by 10 the
communi cation termnal 51b to the conmunication

termn 51a 2 anpl of La.struycture of
a conﬁ%nlca9lg%c%%c e%ﬁP tﬁg gix?ﬁ nﬁog nén?

r esehyetcdyioh hpacanuhhcahkopikehnmensbddtantlbransmitted by
EXPLANATI ONS OF, LETTERS, OR NUMERALS [ 0015] 1, 16a,

16he deenUnbe2 EbAfuREERE Rk PéPafode ?céom?unigatlon
It gFsyehi €4 communi cation path 3, 17a, 17b, 17c, 17d
I n-vehi cl e conmuni cation path 20 4, 5, 18a, 18b, 18c,
18d Corheini 2atisnaheerdmale6of a structure of a

dentification-in tiopn converting, unit :
| TR e P hebh ot Benr b 8% HRchPaferegeirgd by
ldh&/ebbrhen 25a 42600 18 hoiAAL i 81b. 14a, 14b Vehicle 55
Format -i nformati on storage unit 56 Fornat determ ning
uni t 30LBESTZ MODELS) e FORC CARRY| A DOFCTHES | RIVERTI ON
LOOKAIn FxerpLary. pDedi qephs of « 2, COREUAL fight OB rhELM crea by
device for a train and a comruni cation ay netho
fidre acortman hcactan diagrioval hellpr esehhei agenthonawibh
be expl 'nﬁga9 below in detail with reference to the
a [ drawi ngs. The present invention is not
limt erdzcto the; enhedixBAbBe of 09141 rEitsteenbodi ment

FIG 1 is a block diagramthat includes a
communication packet in the sixth embodiment received by

the communication terminal bHla.

EXPLANATIONS OF LETTERS OR NUMERALS
(0015 1, 1eba, 1lé6b, 16c, 1l6d Communication relay device
, 15 Inter-vehicle communication path

, 17a, 17b, 17c, 17d In-vehicle communicaticn path

, 5, 18a, 18b, 18c, 18d Communication terminal

]
2
3
4
6 Identification-information converting unit
7 Inter-vehicle interface

8 In-vehicle interface

9, 10, 11 Vehicle

12, 13 Formation

ida, 14b Vehicle

55 Format-information storage unit

56 Format determining unit

BEST MODE (S) FOR CARRYING QUT THE INVENTION
[0C16] Exemplary embodiments of a communication relay
device for a train and a communication relay method for a

train according to the present invention will be explained
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5 configuration of a conmunication relay device for a

train according to a first enbodi nent of the present
invention. In FIG 1, a conmunication relay device 1

is a comunication relay device for a train installed

within a vehicle, and the comfuni cation rel ay device

1 is connected 10 to an inter-vehicle conmunication

PBLRNg 8Rd4L$,8hSQ s %02%%%E%%c%ot%nﬂﬂgwgggo finying drawings.
communi catron path §. or exanple, commumni cati on

t 8hel paksedtandvenariencasnectted ima tetche o nhvehindlceliments.

c Lcation path 3. The inter-vehicle comunication
pgﬁﬁEgﬁiElﬁsEoﬁﬂgﬁg&EfPGn_path to connect 15 vehicl es.
The Infyghlql@scan6m6b§aauggrﬁﬁﬁah%tlan%ludes a

communi cation path installed within each vehicle, and ‘
cORREEIYT EheCtoRfUAI calmon iterdionalrs 14 vangvs ofi tifim aa train

VEE&SLSiﬁ dtgh? %ggggng%gghggeé%l%¥ %%%I %e%e ¥h%nvention.
communi cati on termnal s an are exanpies “of

vani ls. 20, davtersuaapabl enofrellegnslighticieng adrd a

receiving data installed within a vehicle, and the
NGB bF 2t heBereeBmiRVESE bR Tt ér MrAals IP$tRdtied within a

|¥@ﬁ§§getOah&otﬁ@dc%ﬁﬁuﬁ?ca@@%na&@hﬁ§aﬁﬁvq%@bqris connected
[ 0018] The conmuni cati on relay devicé 1 includes an

25ci dentinfecavebacilaf opmatindnatonneptithg 2uringd 85 adso

i r- vehicle_comunication interface.7 connected
ehe ke Focat SR RS kaer rBRnEbngar: PRy RaNT: %6 afd®
tdeapl €f - cyehual eacosAUBEEAL haNsPpat And, 5aAdeaRonnected to
i n-vehicle comunication interface 8 connected to the

i tlet + P FALL A 30CTHPBLRAELBR EBAVePti ngheniipteranghicle
t L0 j ni: cat i - : h.cat.
L A R
copminleat i oflh¢eintmahiSlearempent onnednupbng Bhes a

i n-vehicl e communjcatio th 3. 10 Wep the,
c%%%%%?%%??bﬂ“tB?h?néPsﬂag?eg Ebﬁﬁﬁﬁi@é? svﬁﬁﬂﬁlﬁf and
cosmuat€at {98 tekmbAakatnshatbedihniot hernMeRi ghienikhe

communi cation termnal 4 or 5 perforns conmuni cations
Usempc 1 e hend ntee - vehinghecebhmnnkedeoreparh 2.vi hehe

communication terminals 4 and 5 are examples of various
devices capable of transmitting and receiving data
installed within a vehicle, and the number of these
communication terminals is not limited to two and can be
any arbitrary number.

[0018] The communication relay device 1 includes an
identification-information converting unit 6, an inter-
vehicle communication interface 7 connected to the
identificaticn-information converting unit 6 and the inter-
vehicle communication path 2, and an in-vehicle
communication interface 8 connected to the identification-
information converting unit 6 and the in-vehicle
communication path 3. Communications between the

communication terminal 4 and the communication terminal 5

are performed using the in-vehicle communication path 3.
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5 comuni cation relay device 1. The identification-
i nformati on converting unit 6 is explained below with
reference to FIG 2. [0019] FIG 2 is an arrangenent
di agram of communication relay devices in FIG 1
mﬁthin a vehicle formation. Inn®l G 10 2, vehicles 9,

and 11, as three vehicles, are connected in this

f LG i,on ,( her ei :

°¢%§éa%9%n8§ﬂﬁ?8¥82§§h§|%%Eﬁééa%e4tﬁzt%t%§R®§E Spgeg with @
|GOﬁmuﬁLC&thﬁrtethénuéhhﬁb&alQeH81a sehemdveanclandthe
the vehicle, 11 is g l Ocar for. the fornmation.

[%%@%Tn+ﬁaFﬁ8“vEﬁF@FEa EoﬁnﬁﬁF@&FW&nCP@W&§1&Q§98€S using

|@heaﬂﬁt§QHVHHh€§E'@8mh§hﬁb€@h%n4§aﬂﬂd25%1ar%he
installed, and these are connected by an in-vehicle

c@%ﬁﬂhﬂt@@t@ﬂnpaehasadevthe ¢ommiinecaricon ifekay idevi ce
I f Lgur at e t hat of .t he

i A eI TR U T T i L it ST
at ¢ heovghcaotoshomn, 2t he conmmuni cation relay device la

i ncl udes an_identification-informati on converting , ,
uh?¥18h, anfiftef-v&hPRI BT EBRAGRPRAL F6AITPAt &FF e8MpRication

apch ap hpyvebiclg peamuRpi gathon Lntenfiage #8rnafion. In FIG.

connection node of the commnication relay device |a,
the eShtohemn?calPonandr ilpaks #hrandvbhjicand.t hee connected

i n- VE hicle cation th.3a_.is also

Ly S0t et SR oRMuR Bt foRCROF by GRETabien (hBreiRartes,
condtih €abhON, t e61 BabGpde . andsSumandnkhethB- veRiehe 9 is a
communi cation path 3 in FIG 1. The communi cation

tetrshafar datandvebliate aPsésdevpeesngochavi aAgdathe vehicle
QanPQ'gaEﬁPPde%% Fr RékaFBEtEBB”S"‘tt'”g and

recerving data Srm | ar in the vehicle 10, a
cohh] cat i D thelaghﬂeyece | b anﬂmunﬂuunnoatremay device la

termnals 4b and 5b are. 11. installe and these_ar
con é%?@ﬁu%bcﬁﬁl?% veRpipal Sc%ﬂnﬁﬂ?cg?l6ﬁepéPﬁt§B?eg and

A RN D0k SHOMP 3 1 HE o SOTHUPELALL ON-hRhAN188YEER bRth 3a.
i ncludes an identification- information converting

urhie synmami ¢t epn vedleyedevice la has a configuration

identical to that of the communication relay device 1 in
FIG. 1. Therefore, although not shown, the communication
relay device la includes an identification-information
converting unit €a, an inter-vehicle communication
interface 7a, and an in-vehicle communication interface 8a.
A connection mode of the communication relay device la, the
communication terminals 4a and 5a, and the in-vehicle
communication path 3a is also identical to that of the
communication relay device 1, the communication terminals 4
and 5, and the in-vehicle communication path 3 in FIG. 1.
The communication terminals 4a and 5a are also devices
having a communication function capable of transmitting and
receiving data.

[0021] Similarly, in the vehicle 10, a communication

relay device 1lb and communication terminals 4b and 5b are
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5 comuni cation interface 7b, and an in-vehicle
communi cation interface 8b. In the vehicle 11, a
comuni cation relay device |Ic and comruni cation
termnals 4c and 5¢c are installed, and these are
connected by an in-vehicle communication path 3c.
Simlarly, aIthough not shown, the 10 communi cation
re#aya V|ce I Iudes an iden%i&iﬁat on 1

or Mt Toh SORVEPT PRg ORI £OBRECERY VepDydRryFbicle
C©@mM@mc@&t@@nlpae5fabe 781 tBBdgAnNnbR- ¥ehivel, e the
comuni cation interface 8c. [0022] The communi cation
r ePEYIHRYR EEONar fhay hdeVéRpclle 1251gdeghan identification-
cpﬁ@yﬂhg@iwnc&sb@;ytgﬁé gﬁlkaebn Lhe;yehi-clen9. and
the conmunication re evice fa inthé vehicle 9 are
cummE@medatDOEachtetﬁecebybanandten vehivehécle communication

ommunicati on path 2a ar et ween the.veh

SRS . DBy aRe ek R a98 P et & e Gt aSsr Bg1ay
COIFLRE CBE | O é&mﬂﬁﬁkgétlbﬁnﬁ&hiﬁQ:L@ndcr 868l gedshy

communi cation termnals according to the present

ehbdieh herd . d shbowe i arel gonBectedebrormunncaehonsle
éﬁ*ﬁﬁ? 5@%99&8 g?ﬂ“ﬁ@'cagiﬂflgﬁf 'ngﬁkggu h not shown, the
identificatrton T nformati on, conunl ca urce

i demturiicat ion af oy nad v boe andlacmaﬁaspantndantIhecaﬁion—
co ni cati on-destination identification infornmation

UIRL A TPt FHRat Pohti Rf or ARt 1BhSEGY FaSH6RdI ng

tébﬁhuﬁ%ﬁaf&@@einﬁér?a@@nﬁén'§§&'QH destbpRati@ncoffnication
device identification infornation for identifying a

commmimiaz i®th- terminal within a vehicle of the

c i catiQn destination, nmuni cati on- spur ce
B o e SR 20 oDl S COETLPL 2L O R G8nicie
ngﬂﬁhéIdﬁﬁmﬁﬁh¢éﬁiwﬁﬁﬁé9@yC@é#ﬁé@oﬂglD@ tReavek@kle 9, and

nunmber of a conmuni cati on source, and devi ce
|Qﬂﬁnqqu%ﬁ%QﬁF4?ﬁ(ﬁ?%ﬂYcﬁﬁY%ﬁelE@n%ﬂf?hﬁgvﬁthle 9 are

CFRMU At 1D é-c?cht@m{%o%v%ﬁ Tjhe Dt & VeI €L 8o OL o ffi€nication

conmuni cati on source car identification
|pﬁﬁhrﬁﬂlanraﬁgeﬂ b&ﬁw&nncﬁ%ecwe@eslenaﬁ;ohOandndhhl

Ofads Homm gkac? P S0 S SSLL DAL LN AT S SN A8k 1on
npl

packet transmitted and received by communication terminals
according to the present embodiment. As shown in FIG. 3,
the communication packet includes communication-destination
identification information, communication-source
identificaticn information, and a data portion. The
communication~destination identification information
includes car identification information corresponding to a
car number of a communication destination, and device
identification information for identifying a communication
terminal within a vehicle of the communication destination.
The communication-source identification information
includes car identification information corresponding toc a
car number of a communication source, and device

identification information for identifying a communication
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5 of transmtting data froma comruni cation term na
wthin the first car to a conmunication term na

wthin the second car, car identification information
of a communication destination included in a

conmuni cati on packet transmtted by the comunication
t erm nal mﬁthin the first car is car 10 identification
pleprrslonladhos ioathe second SRL Lok XAt
car nu J Fhat entrifdar Sﬁ :

iD@@IﬂﬁtlonTﬂé @a@ona@ﬁt@@ht@elaQSEhma&mgmlb& wehiacl e
information for identifying a position of a vehicle
VEPRTAR 1 a2 F bp Pl fohin@h1PReaBEhERaRaAd, af 6pPMERRication

|g§E£&£|&Q£{9€Ig?oﬁ”L?é”BL%??lﬁgda nggugkgﬁ lgn in the case

source, specific car identificafion i'nformation
iodi teensigl ownyehathef fam gpeomhizcivakueni ndircdaheidgwithin

own vehicle, such as "0" ndi c

oEe FEESE St B0 A eamut Acbeole B P nd: HaGR4P the second
usdng €aF identifieation infermatien bAdicabhREnid@athen
first car (for exanple, a car nunber "1"). That is, at

t¥eSkingeiof trahddedt 1 Rge acevmIDArehtPENPpakREt tipaamitted
q@ﬁﬁgﬁgugéﬁﬁﬁﬁfgaﬁféﬂ‘PSLmQEaEhﬁlﬁhﬂﬁttﬁ?{giggﬁ QW 55 car

Fansm ssion sour
| Ot ff catt oon 1nformation indncatnng the ewnowehielke (for
is used, instead of 25 usjing a car nunber unique

TSI B eRE P eR el b CTRaE o 8 aERy HERT: Fication

Vﬁﬁf&fﬁ@tﬂ@@eéftQaBOﬁﬂﬁnfb£§§oﬁaﬁesﬂ@ﬁﬁt15he§§ vehicle
vehi cl es indicate own vehicles, the specific car

i deifachen of1O¥ nf @emat £ pbng ndi prasthoomfvehveheCéanWlthin
be nnDnI d.,.For exanple, ,in_the case

CF T THY: 30 ArHh? c2E oF ngE bl a08) AGEt RCRELEicat on

| in efh ot £or apFui €ahehi @i Pat hon 3sbetweensgesmEnt:cahiron
termnals within the sanme vehicle, specific car
kﬁﬁﬂﬁ¥#%§ﬂ#%ﬁp.%ﬁ%ﬁ%@@tbﬁnuh@@b@@th@gtﬁ@novﬁhlvéﬁuéﬁe

§bé5¥%&$°&aﬁw h; A e £y n d@@ﬁ'@é@?&%&” EQEHVHEt“Q“ 9

a conmuni cation destination an
ammMnﬁtmnqcthesmmmCEehiﬁDé5¢sThhes@ﬁEhdeartecan be used,
|deq{ C% cation informtion ( sane, v Iueg can

H t

Qﬁﬁﬁﬁn?ﬁﬁliﬁ??%?%?ﬂ%f%oﬁaln ormation lndlcatlng

the first car (for example, a car number "1"}. That lS] at
the stage of transmitting a communication packet from a
communication terminal of the first car, for own vehicle as
a transmission source, specific car identification
information indicating the own vehicle is used, instead of
using a car number uniquely allocated within a formation.
Accordingly, for vehicles other than the first car, when
these vehicles indicate own vehicles, the specific car
identification information indicating own vehicle can be
commonly used. For example, in the case of transmitting
and receiving data using the in-vehicle communication path
3 between communication terminals within the same vehicle,
specific car identification information indicating the own

vehicle is used for both the car identification informatiocn
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5 4b, and 4c, by regarding these comuni cation

termnals as the sane type of devices. Simlarly, the

same device identification information (the sane

val ue) can be set to the comunication term nals 5a,

5b, and 5c, by regarding these3conmunication

termnals as the sane type of devices. 10 [0026] An
OB?erhgﬂthiEQ%%B% ﬁégglﬁg?g%h”%%% I3, §XRlAINGD, DEXL: cation
A'transmssion o a conrrurii cati on

tecornal 4a in the vehicle 9 as the first car to the
communi cation termnal 4b in the vehicle 10 as the

seddndl car F8CexplNsi AEY1CEs tdRN&tdrpRE 1oR intormation (the

cogRunicahibon-3p packet wheppthe cRIa¢aOR erminals 4a,
termnal 4a installed in the first car transmts data

t bt handoAmunbrareoardengi haks4b commendicegéd om tielrainals as

d h FI G, . 4. 00271 .As
SEEONdaRaL U8R BrobLustibe SUOMR 1t Rl Crpl sak0Rlh /2

iﬂ@@htﬁf@aht@ﬁnlmﬁ@bﬂﬁthBHOfthéeséﬁﬁﬂw&&@%tIQﬁnp&%k%kt to
20 transmtted fromthe comunication term nal 4a _
i hefugeSMeRt cafdent FEFRAPROA PAF oPRat ROR PRdi Ot inggarding

t hgeSECOY Gﬁ£céE§6n hQEBﬁhEh%aEEO@hb”%%&%akyg% Afr A ices.

second car), and conmuni cation-term na
|d@ﬁfﬁf|catAonopatatmanlmn thadpcaseng emeodlment is
.devi ce 25 entlflc i on

t
O AR B e B AT Ge L bR s Ara Tty TheS0e]

Cosmih caht 98nSeERenhdenti fhcahboRehntoendt benthef first car
the communi cati on packet includes specific car

|H@nth¢|@gmm@ﬁlcﬁtéﬁﬁatﬁémlnﬁéuéhtnﬁgtbﬁnvvéhpéﬁelpc@ﬁ the
30-LgggtiijcaLiop naﬁégﬁtggn?lca% QW Car L 30l cation

communi cat1 on- ter I ten |nfornat I on
|mﬂ¢kat|m@enhEheoanmmhnataomohetﬂkmaha4a4éd&mscelled in the
entification inf ornatlon of the conmuni cati on

£ ¥ naf S 14ETABI™ FRoSs Pect fi EhEaPOTHERLFAELaR SRTminal 4D

i nforamibgenini pdicatlbngqomnrVehkCchestedbture shown in FIG. 4.
identification information of the own car) is the

"0CC%Zh] car Andsbavingnt FéGowA, vehinnhielcaThentdesitiaktion
dqglC@léfcé{?ggnlﬁformatlon o? %ﬁtlonmﬁgggggtlon packet
transmitted from the communication terminal 4a includes car
identification information indicating the second car (car
identification information of the second car), and
communication-terminal identification information
indicating the communication terminal 4b (device
identification information of the communication terminal
4b) .

[0028] Communicaticn-source identification information
of the communication packet includes specific car
identification informaticon indicating own vehicle (car
identification information of the own car), and
communication-terminal identification information
indicating the communication terminal 4a {(device

identification information of the communicaticn terminal
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5 to the in-vehicle comunication path 3a. [0029] The
communi cation relay device la in the first car

recei ves the communi cation packet fromthe in-vehicle
conmuni cation path 3a using the in-vehicle

conmuni cation interface 8a of14he conmunication rel ay
device la itself. 10 Wien finding a car identification

n er di cati ng, ot her vehicle in the

Chfboni EBF: SREREE: Prderon P hind el lrl oA Sonraragt on

of néihea ceonguBieattancpackehr heeakVe€dcathen information of
i dentification- |nfornat|on converting unit 6a in the

coRfuRTRaERBh £8] A)edsl éh|aa§téﬁé§0ﬁﬁén@a¢hfsown vehicle.
'ﬁﬁ@ttékﬁﬂﬁé9”deﬁpgf ”gkﬁﬁéhﬁgst@ﬁ &&uﬁ% Q;%% packet

car 1dentification information of |rst car
the tche 1mdeahitleatbmmunmﬁetmahlpathf3ahe

C j cati source .identification infor i.on
R B e ik e T L BL 6 OTRe CRomun e ARPor LTSt
f@éﬁYrQ@éi@@s'@h&féBﬁﬂhh%cétZ@nC?HHMEtcﬁkbﬁntB@CK%vaﬁlcle

whi ch communi cati on-source identification information

| SoBRYEFE eHoNt Bathe3fnueingveheclia-Temuhec spMBHNBgREIT 10N

28 BB O L el COUTUR' 8L LOrROAEE! 360 o
pﬂm&etfiman5@1étedrfidahtMElcaﬁmun|ﬁamb@n 2hdiebayng other

device |la to the inter-vehjcle comunication path 2a.
[%@%@ CAReCHBNHERL €481 of FEFa9OE@VPé€aFBOPndﬁﬁ§1§é5698

waeﬁ€£§i8§§léﬂelﬁPHPMQt9@5'8@ pagkeLnhhAMLReohnpbakket
vehi cl e communi cation path 2a using the i1nter-vehicle

conpevedat i omei hdent aec8biofh- théocmﬁnmnncapnunrtehayunlt 6a
30 d V|ce | b itse%f. V%er figding a.car entkhlcatlo
nUlbet® BP™MI et S2ebRY £ar2dsTtha %mﬁavéﬁPEFé “the*

cofeniti £a¢400on deghbaat i A tdephyf trat E@RstnEarMathencar

of the communication packet received, the

R T I EeR T PR | h B BRRT bAN coAVERE] A§T3E caklt 1BBOj Rhe car

tf&é&%ﬂﬁy@éﬁﬁéhOfnfgéfgtPSM'8? LR SESﬁﬁﬁnHBEtléﬂengEEe

car i cation ormati on I ndi cat
vieterct £f {¢del car imiobest obnt beé ome Cammunmtatnbﬁ packet
|dent|f|§?t|on i nformation

confritmy ¢ tldﬁh%e%?m%%?+%ﬁtlg£ %Qfay device la transmits a

communication packet in which communicaticn-source
identification informaticn 1s converted, tc the inter-
vehicle communication path 2a using the inter-vehicle
communicaticn interface 7a. FIG. 5 depicts a structure of
a communication packet transmitted from the communication
relay device la to the inter-vehicle communication path 2a.
[0030] The communication relay device lb in the second
car receives the communication packet from the inter-
vehicle communication path 2a using the inter-vehicle
communication interface 8b of the communication relay
device 1lb itself. When finding a car identification number
of the second car as the own vehicle in the communication-
destination identification information of the communication

packet received, the identification-information converting
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5 identification informati on of the conmunication
packet received. The communi cation relay device |Ib
transmits a conmunication packet in which
comuni cati on-destination identification infornmation
is converted, to the in-vehicl®> conmunication path 3b
using the inter-vehicle comunication 10 interface 7b.

S6HePhCEAASAHALULE 0h do:GOTIIGLCAL hAN RAGKE! e
transmtte rom the comunication” relay device I'bt
t heechfvehcekeidenmifiication maﬁbr&btloﬁhuadsbamam@r&he cwn
iIs alsp a,structure o nlcatlon packet
r%%%%%gﬁ by EhE3 E ot FEaP? FePHn&PTAbINES [FH63LPT
Th@eﬁ@ﬂﬁ?@hﬁ@éh0@n§§£ﬂbﬂ§5n4gf'@héh%o%%ﬁﬁﬁga%ébn destination
recei ves the communi cati on packet that includes device
| depetifeastbanotnbocortiinncali shedestnnaticenion packet

g I el f fr

(PELFERLER: FEE CORMHRIEaHSR bEIAVSRCviRel RRS oAt e o

t bemeonhuat Cahi pacRetpankehicrcebmRdnhyathen- destlnatlon
communi cation term_nal 4b has a structure shown
F%%?n%lf#ﬁ%Fé?%réanH@aEbﬁﬁuhFcé?PHﬁrt?QPnFﬁthEbléaHeh101e

upgensh AR 1 BR pL PR §B"HHEh53£h@nlﬂﬁgkﬁgeﬁﬁcle%B%hh%qcat1on

in the first car is the transm Sssion source
Thet abbyee nént | ohigd. cénﬂﬁpucaslenstcantbeeZSfperforned

tuat wh th tl t
BBl 4B 150, PEREe, PR ALOL TR Lo £yt caB RS on
| e haag @ewinid iBOtoSB@@nlntbahl@méabaﬁmga&caumbarpath 3b.
information. That is, because the identification-

|%¢b$n%f?@@t%éﬁve$t@h50uﬁuﬁ§reatus@ oind eemEBRvERtion
fﬁ%céék f%%%i&%&aﬁgoPhé”é§%ﬂ§ﬁ&8§t?8§ege9ﬂl8§ﬁ pyber

ormati on e converting unit
i f3edf]is imBéa¢émﬂun1thelodeﬂérﬁnnanlan inf eheateannd car
convertlng units 6a, and 6¢ need to, obtai

ain the
cHrChufbert |%f%?%%f?bﬂat#ﬂ?spéﬁheBetEBt HBEﬁPdﬁFtHEVlce

LI Qahr Ac L B9, OF 2 OBE Ak Ah 1a €861 NHBREE nat REAT Erﬁaheatlng
in which the comunication relay devices la to

| ek el ycaebon dt eaninahbép Lhéelfmfion mh@nla vehicle
fég &ﬁfggﬁfoﬁoﬂgeg 3b. In this case, the communication
packet received by the communication terminal 4b has a
structure shown in FIG. €. Therefore, the communication
terminal 4b can understand that the communication device 4a
installed in the first car is the transmission source.
[0032] The above-mentioned communications can be
performed in a situation where path information is not
present, because each of the communication relay devices la
to lc has a unit (not shown) that obtains car number
information. That 1s, because the identification-
information converting units 6a, 6b, and 6c convert car
identificaticn information based on car number informatiocn
of a car in which the converting unit itself is installed,
the identification-information converting units 6a, 6b, and

6c need to obtain the car number information. This can be
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5 [0033] In the present enbodi nment, conmunication-
destination identification informtion and

comuni cation- source identification information can
be | P addresses. An exanple of this nmethod is
expl ai ned. [0034] An |IP addressscan be expressed by an
integer of 10 four bytes, for exanple. For exanple,

t Lr n d are fixed values, the
e ot Lo EnE8EER  MELRBASEE SREGTRS TR RS, blfper,,
| b &gema{ doh eim wal chuther polfuhdeatiby &elay devices la to
communi cation termnal. For a value of car

i dent PR EAtTOhLY nFBr ARt BAT oPUBRAZcARLOrBRE 10D) When a
usstlnat 16nf 08 exapphe. A communi cation rel ay device
installed in each vehicle has each car nunber set as
cb?Op8hber Imnfoheapiensnat emhedingptof chommatcenion-

et R L sir Bt Fore Y 8Pt AP GAACBo Al oPalFy = on-

| slent ¢4 | Bl eveni whetoh Pirfoaddf es66€8aar BedebenAlredsBY. An
allocating the same term nal nunber to the sanme type
R Eath b Tetehals erPbachedear, and

c .jcatiﬁmslﬁagdgﬁ ggrégﬁngg_QQ&%@gge&eﬁ¥g%ﬁsinteger of

That is, it Is possi to provide a syste
clormmind et $ onSo vresamet swor kv hatxaspsedevrheefirst and second
i.dentification nformation such as redundant |IP

25 |
atitir ey T ror*The’ 3ANES tyhe bRTESVPEES fRstaffBgpfeer, and

difd eranttivehyed ess Wik hificdge Forgat &opin SPNSEAMEDRT | Yo
a communi cation termnal is not required to be set
Wit ce et fcaaiomntewhbraht | oRordiaf veteat of ogar

, i § [.ble train operations can be
e o " o G i BB ent e Thbugn A
eianmd:@angdle | NHA atdrirngn Det ComMMM] £at Henicel aysteviee in
[ e is explained, two or nore

%ﬁﬁ‘{r‘%ﬁ%&?%ﬁ FAdevites ¥y 75 bed § ngt Al Megber

WL s N6V e A e [00RY 60 A £ORTUN] GALA QR FELAY i ng.

devi ce sinmultaneously nmanaging two or nore ve |cfe%
cldiP 3 i nstBy Imskfdming stheaseove demt f fngat ¢communication
iggf%fggfénkgﬁsﬁgﬂiéégghéggﬁlf'identified even when IP
addresses are determined by allocating the same terminal
number to the same type of communication terminals in each
car, and communications can be performed between vehicles.
That is, it is possible to provide a system of
communications on a network that uses device identification
information such as redundant IP addresses for the same
type of devices installed in different vehicles within a
formation. Consequently, a communication terminal is not
required tec be set with device identification information
different for each vehicle, and flexible train operations
can be handled.

[0036] In the present embodiment, although an example of

installing one communication relay device in each vehicle

is explained, two or more communication relay devices can
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5 communi cation relay device identifies a range of

comruni cation term nals comruni cati ng by using an in-
vehi cl e communi cation interface. [0038] Second

enbodi nent FIG 7 is an arrangenent di agram of

communi cation 10 relay devices?for a train within a
train according to a second enbodi nent of the present
invent i . 7, e cakn i ncludes two
f%%ng%%g%%l%? gifg%ﬁa?b%nvibgggg'a formati on 13, for
ek@@dpre. The formatioati2ni geaaki tsvictosmmauilaancandly

i ncl udes a, vehicle 14a and a vehicle 14b, 15 _for ,
RPP €19 ThEC vehi BPEe 148 1S FREt PRatEF 2t h8drj r 4t this
fossm) i ofenapdi the; ¥eNi 6FErd4biba assgeendycar taht he
first formation. The formation 13 is a second
fepmrelbpatapd réheyudesigevetentefide andaageehifcl e
14 I h vehicle 14c¢c. is the first car .of
e &t PO e e L ChE el ehial B8 hathy FRGIRT
secioid] € atomfiut heasesendnt er Fateon.  The nunber of
;@ﬁﬂitions and the nunber of vehicles in each

or {1 otfered exBRPE 88eand these nunmbers are not
|'"1teﬂIGFh?rféOan[Q9§§$%ﬁm&99“89%g95h08frSBQ%uH@EéE?on
25 e 1l4a, a

l6a is installed in vehi c

conami denions rebaya devate d¥bbhis ai nstahl edcbndihg to a
vehicle 14b, .a conmupication relay,device 16c_is

TRt i TRETYoht cre” 1aboSSha S CBRREARcal FBnF1G- 7 the
retayn devd ceddddeds fashatiedsi artheryehhet enldd. 2AR a

i nter-vehicle communicatjon path 15 is a conmuni cation

per Rl onhect Fig selmeles. The Eomnanieatidnifepafirst

deyi £8S; 162, and 68 18%e s and, 6 ﬁée%ﬁgngrg&tgdvéﬁiwg 14b,
a 1 , an can

inter-vehi'cle ~ conmuni cation p
dommeragtlee W tTheacdh Dt herld4asipngat hersntesrvehi che first

communi cation path 15. The inter 18 vehicle ,
it GNPt T80 S0 whiksi Bis® ARty car of the first

fﬂUﬂﬁHﬂthPonﬂﬂyiﬂggﬁéﬂﬂﬁﬁlﬁ3bf§W§e§eé8§dff6§ﬁation, and
formation and the second formation, that is, between
tie vt cle vtbiclndl 4heavéhi cvehidbe 14d, for example. The

vehicle ld4c is the first car of the second formation, and
the vehicle 14d is the second car of the second formation.
The number of formations and the number of vehicles in each
formaticn are examples, and these numbers are not limited
thereto.

[(0039] A communication relay device 1l6a is installed in
the vehicle l4a, a communication relay device 16b is
installed in the vehicle 14b, a communication relay device
léc is installed in the vehicle 1l4c, and a communication
relay device 16d is installed in the vehicle 14d. An
inter-vehicle communication path 15 is a communication path
connecting vehicles. The communication relay devices 16a,
l6b, 16c, and 16d are connected tc the inter-vehicle
communication path 15, and can communicate with each other

using the inter-vehicle communication path 15. The inter-
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5 [0040] A communication termnal 18a is installed in
the vehicle 14a, and the comunication term nal 18a
is connected to the comruni cation relay device 16a
via an in- vehicle comunication path 17a. Simlarly,
a communication termnal 18b 1% installed in the
vehicle 14b, and the 10 communi cation termnal 18b is

C9QH§8ESdcéﬁmhﬂ§caEQHﬂugg%ﬁth%”g%@ o@%%'%% %@bfﬂé%r—

n-veh conmuni ¢ [farly
cﬁnnmatmahlonmmneﬁﬂnnabnlﬁathsbemﬁéahle@elmltha formatlon
vehicle 14c, a conmuni cation term na

c%ﬂﬂeE?%dS?SOPHefTSmEBﬁﬂBn|EﬁﬁloﬁsreP§§W&€@|€@elg€%%9&e ldb

afndineNehi;eh¢c160Mmuni cation path 17c. Simlarly, a
comuni cation termnal 18d is installed in the

véﬁDéDé 14dA gpdmbhécagépnubecained féemigalinegaliled in the
conn 0 the mmuni cati.on,.relay devic

CHPRRELE R BB SRETHBLEALL A0 iER Y GRY LS 28 NP

cosmuattatli 08 ther vbRabaitastahl ed1by eaehceehicel &iias an in-
an exanple, and_ plural communication termnals can be
CHAREELBACAEMEROGATE AN PRED i7a[OO§1Pl*ﬁélY' a communication

69@£ﬁ9H5@t19819E ?ﬁgFa@ﬁeBhQnCQHHUQEEQEHQn14%5 F%Bﬁ%he

devi ces 16a and 16d 1s identica
co@mmgULaatmﬂnotetmenaénﬁﬂhlcatconneeta¢ d@vmbe 1

di to the_fi t enb t. That
SR e tfrr Br LoV BurRR T RET Bhas o matrroahICdR ¢l o

C@Gﬁﬁ@hﬁ@ét@@n'ﬁ&@ﬁf@QEL 8Mmilarly, a communication
identification-information convertlng unit, and an in
0

3pevehiel el BemivEinisatpdhefni Br theevepoodg] 1EFG agd the
d@&ﬁﬁ&ﬁléag£5H0£8£ﬁ18£1a1§8"¥§”&8§hé89ed9%8kﬁhe

transmtted and recei ved conmmuni catiton term nal s
acc@mdmﬁgatbohhEeba§S&BV1EHbm6CﬁEmh aAsishowhiicheFl G

8, 19 the communjcation packe cl udes
c%ﬂ%%%?t%f?bﬂ“d@%F?nik?on SF@éL?FEVcaﬁlSHmWHpéFﬁﬁﬂPBn

COaPHDh£at i 98- §QU£E§tal@§8thB'Eﬁé'@@hhﬂﬁ@rﬁﬂh'Oandaﬁﬁe
a data portion. The communication- desti nati on

i denrifiication tafoinali bBd is connected to the

communication relay device léd via an in-vehicle
communication path 17d. The number of communication
Terminals installed in each vehicle is an example, and
plural communication terminals can be connected as shown in
FIG. 2.

[0041] The configuration of each of the communication
relay devices 16a, 16b, 1lé6c, and 16d is identical to the
configuration of the communication relay device 1 according
to the first embodiment. That is, each communicaticn relay
device includes an inter-vehicle communication interface,
an ldentification-information converting unit, and an in-
vehicle communication interface.

[0042] FIG. 8 depicts a structure of a communication
packet transmitted and received by communication terminals

according to the present embodiment. As shown in FIG. 8,
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5 includes formation identification information
corresponding to the formation nunber of a

comuni cati on destination, and device identification
information for identifying a conmunication termna
wthin a formation of the conmmunication destination.
The conmmuni cati on-source 10 identification information

iggluges forna%ion iden iticitgog in&%r"§t5%qu—destination
cor ¥ eSPORA NGt 6 T hB2F 6P mat 'on " “Rinber of &

coastni eatkoNc8OUhEBrmantocdevieamudentitfibeakioarce
information for identifying a comrunication term na

W AR Rl AcebiAAt L BACENAEhENe 0AENPCARILANPESELEE- 15he

[99ﬁﬁ$nY@§EiSHUﬂEQ£EQBEQBn:EBEE@%%%cQ%&E?VEB%%xmation

conmuni cations are both wthin the same formation,
speci fides fdemdtfiboatdentiififiordbhonnifpdmedtiong comresponding

formatio for. exa e, a_value of a 0 (zer , .
OF B OPo L2l 1 aR SRS, At B FSmilgnd gt 487 Akt ination, and
fosvationdbdenti EL€abhoMn 28 rhAt @bRBELONidERLS fying a

corresponds to the case of using specific car
i deprpRieation Fafvinali shthadi eafPrgaswAn ¢éhitére f or

C@émﬁgﬁpéééi8$t&QQtEHLQEBHEiPﬁhﬁhSBmmEBQEH@HsﬁLE8ﬂrce
termnals perform communi cati ons using the "in-vehicle
codenni €ataohopal hf3rascobdi hgcladehe fhirmat 125

enbodi ment. For exanpl e, when the conmunicatio ,
t%?%?hhflci%ho?réﬁ%ﬂf?@téOEoﬁﬁﬁHFEBPPQﬁnBaEQngﬁofPﬁEatlon

CORRMAE CaE | ONcohRhAt Bat 1d8bschipcbhes6amaupheat i@Bntification
packet, information corresponding to the own

f orharhohlieos feedifentihgingoanapiwnnidentichi tgringral within
igfggggt{ognof a gonnunicgtigg.Bg des%hgation

i Bf or Pt F oA cof r edpordi Ng  t 5ot K" c oA cat i on

tpgmd mpl 18hhés dsedufioeathendex¥irgenbdenpetireamian
informati on of a comunicati on desti nation, , o

| FRER Rt FoRl oRdr 2B pBRBR NG EBlRhERBWA2REr AREMEA1PE, sSpecific

UBRCh{ D2 L0e: 20 1A POIRALP0nT SRAEELLEAL! Ol PhORARELAN (for
of a conmunication source, and Information
cexargsphond: ngatwet e gobminecat i bormaeinnnak i8Ba pwn

used for the, device idegéi%ication i forg@tiogiof a

c ?ﬁﬁﬁﬁ%%?%thS%%Fcﬁs t ormaticn identification

information. This corresponds to the case of using
specific car identification information indicating own
vehicle for car identification information when
communication terminals perform communicaticons using the
in-vehicle ceommunication path 3 according to the first
embodiment. For example, when the communication terminal
18a transmits a communication packet to the communication
terminal 18b, in the communication packet, information
corresponding to the own formation is used for the
formaticn identification information of a communication
destination, information corresponding to the communication
terminal 18b is used for the device identification
information of a communication destination, information

corresponding to the own formation is used for the
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5 [0044] When conmuni cation termnals perform ng
communi cations are within nutually different
formations, information indicating a fornmation of a
transm ssion destination is set as the fornmation
identification information of2z@ comuni cation
destination, and infornation 10 indicating own

S .se for, |dent|f|cat|
| OB khe P B TSR A CoRRIRPCat OR SR HAE FoP COppETion

weenrtbe gaaMUnE6ahhelchetBiriakpbdaihgansnithe @ommunication
communi cation packet to the comruni cation term na
1Bermipalt hBacoAmbArEaf Pen thac kel tcenfidemitifgration
CoREGERONALATLE 0ot BE 3o BG0Rd,T gbiiaklon 1S used as

the formation 1dentification ornatlon of a
cbﬁﬁwmﬁcatlWhedesbmmahnoatlpnfmemmunems @emﬁegmdn@ing

e co ni cati on term na used for
o an AT Pp e L R R PR Rt han b Y3 near: CatrighLons,
destbpabt 0hn tAHQERBE hENaCeLERERQRLI BE HLOttA@ @M sion
formation 20 is used for the formation identification
i AEDF Akt AN of SasekorfiuhheafPosmasdoncédeafd fication

[ i CQLres ' e ti

t ShECEBRL 0 °OF " £2BORRLR9RE: LT BRTRUEABHY | 300, gprommation
| hiofoation obnafcomaubhbnat sosesodsceheFlfGrma8idepi cts

a structure of the_comrunication packet. An 25

ob%?%?%thﬁFl?ﬁelﬁﬁ%EEﬁF18ﬁb88uﬁeﬁPmPQHéﬁﬁFéPﬁeéoﬁéF&w For
b&xaﬁﬁf@plhﬁ¥hn9h@ E@ﬁﬁuﬁﬁc&ﬁ@@ﬁnkEEhﬁﬁaﬁ 18a transmits a
conmmuni cat1 on pac ket fromthe communi cation term nal
1@@mm@ntﬂ@tc@nnnﬂckat|bﬂ thernﬁmaunisétlpﬂonsrmihél 180 in

ation_relay ce 16a in_the fi

R O BB ey AR ReRab e on R L gRonEdkgaro the
fsosphhero Amyenbs| escospynacathentpanbtida maenglEﬁeatlon
i n-vehi cl e conmuni cation interface of the
dﬂﬁﬁ%ﬁm%%%@%nOfr%I§9m@é0F€ét165 fesEinatphen ﬂPﬁ@FW@tlon
f ' 1 _iden ' . ndi i
6?ﬁ€?é%§2%g%ﬂ% g§n£h%o?ﬁ%?ﬁgﬁEQEQBEBEEQBthQ §aLl 99 ysed for
cb@mu@é@3¢éonddesifnaatnon|dBﬁbrthabhonf enftommatiioption

t he connunlca%?onﬁgacket recei ve

. th .
|?ﬁﬁﬁ+??Eb??0nl? %?Bnc86ﬁ98P?Pa§ngn§? Fhey gyn formation

is used for the formation identification information of a

communication scurce, and information corresponding to the
communication terminal 18a is used for the device
identification information of a communication source. FIG.
9 depicts a structure of the communication packet. An
operaticn of the present embodiment is explained below by
exemplifying a case of transmitting a communication packet
from the communication terminal 18a to the communication
terminal 18c.

[0045] The communication relay device 16a in the first
car of the first fermation receives the communication
packet from the in-vehicle communication path 17a using the
in-vehicle communication interface of the communication

relay device l6a itself. When finding formation
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5 comuni cation relay device 16a converts the
formation identification information of the

comuni cation-source identification information of

t he conmuni cati on packet received into formation
identification information inglicating the first
fornation (formation identification 10 i nformati on of

- # §t g rgat ggé ag ni_ cat.i on tﬁ Ia*hdeV| g oun
1%a t ansﬁ1 PhelEomti l85tﬁ8 THEAERED, i Gh t
CQBHMQtEahIQﬁ 5a@r@emmdamtaﬁu@@La@@tuﬂﬁaﬁﬁﬁtu@@nﬂrilcatlon
converted, to the inter-vehicle conmunication path 15

USPRELTABLPRL BF- VBRI EPBIEBAFARILOAL PER KM &ECELE S
1§d&9€ﬂyﬂb8€ﬁbﬁnlﬁ§b§M?9?§hCSoﬁ@érkﬁﬁ 'Lnl%'§h %%e

depicts a structure o e conmuni cat’i on packet in
thbmmua$eatipﬁOﬂé}aYhéau@nﬁuﬁﬁeabpowemebayheefmamataon
in,the.firs secogd hornation.re%elves th

+

cbﬂﬁﬁE%%éF? ﬁonpégggf St R EoFoUmndcgtion source

cogunni eathoncpat irddmbsiBe 8@ the kBkRunYehielb® packet
conmmuni cation interface of the communication relay

dé@@%évq@clntgeﬁ@rmvﬁéﬁnfpﬁanﬁgflﬁéﬁﬁﬁﬂu gpformation
ﬁﬁ&l&Stfﬁé QﬁelPE?EQHEEQHaQEohhgfggﬁg@q8 ?B%%Eh%ﬁc%%ion
t a es

e own matron 1n the conmuni cati on- I'nation
| thefitrhachdbhonfi nfer farsonotmbbhéocadmumheaticomudscation
recelvefﬁathe identification-information

cB%t%Yt?ﬁﬁlC%n Er?ﬂém&Bﬁnﬁﬁ?cEPPQHHF€P§9°BePPE§ef60l”

CPRYERt Sh& heomh Ok BLE PAnLE8NYEET cathen i B ARt 18R Cfation
t he communi cati on- destination identification

i h$ orpRY$DRef thetbenruhecavebaclpackenunéceitved patd 15

f f ' d f
SBEeLL ELLOLEL oo SE0LITLGRLLED, S0 LTI AUIBLLSN o cne

| dembhhii €cation f@i@ynaévpaeon6hhet9@mffornuniomb.déb@cts a
comuni cation relay device 16¢c transnmits the
cohfunt eati oh tb%cﬁ%$muPhCﬁE%€ﬂ PReket in this case.

Cp @1C?t'@@ed€§ﬁmﬁﬁ£b%91 ﬁgggtﬁgbgég'ggc in the first
I n to the

ormation is converted, n-vehi cl e
cormunf celbe osepandt IFcmasiog tbeeimewehhel eommunication
conmunj cation ., i nterface of Lhe conmuni cation r

deVTeRt 180T t SBF f DT Rf veRic %p?BW@uﬁlgﬁ bBPuPégbfxéhESl“g
COMEUI €24 + 98h PaCketohMunication interface of the

communication relay device 1l6c itself. When finding
formation identification information cof the second
formatien as the own formation in the communication-
destination identification information of the communication
packet received, the identificatiocon-information converting
unit in the communication relay device 16c converts the
formation identification information of the communication-
destination identification information of the communication
packet received into specific formation identificatiocn
information indicating the own formation (formation
identification information of the own formation). The
communication relay device 1l6c¢ transmits the communicaticn

packet, in which the communication-destination
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5 this case. [0047] The comunication termnal 18c in
the first car of the second fornation receives the
communi cation packet that includes device
identification information of a comrunication
destination indicating the comnication 10 term na
18c fromthe in- vehicle comruni cation path 17c. In

tbb§n€§§e a%hg nlC%tlon paCk%%e%rC%IV%d Q%e 1n vehlcle

conmmuni cat’i on ernlna "as ¢ geture shown

Ft&@nmudicathenepeorr, 1Ubeue@ﬁquMh@ahheﬁehebaen@omﬁ&@zcat1on
can understand that the transm ssion source of the

r%EE?QEﬂC?50EoﬁﬁﬁnF€§FP8hcﬁéé?€trﬁéayhgegéﬁﬁuﬁ@GaﬂFéﬁlf
t?f@1n@h é@@lckgsgagkggckﬂrgh%ff%B%tcB%ﬁﬂ%Eb%Ql&ﬁﬁgggket in

The above-nenti oned conmuni cations can be perfor
i mhasstesati on where path information is not present,

BT e BfnPECHGE “ShowR “ERRE "Bt AFe ForRa faRoT oo

| of or hat s@BondhabrinstibACABEB1Q@86Nthe communication packet
formation-information .convertinglunit in the
cohmtinieat veasr degicaeliersiisgatsoniénfespasiry of a

f@éﬂﬂ&h?@aﬁﬁ?ﬁta559§559? hnﬁﬁﬁgﬁgkmﬂgb%ﬁgdCg&munlcatlon

formation Iinformation of a car ch the converting
unérmPbalt $&tf firemi nsealhedehthée communication path 17c.
ﬂentlflcatlon formati on convertlggﬁunit needs

t
R S S IR R A

Pk SRR 1 €4P0gh Aty 2MMURLECALE0RhcdestiRaLr@Nshown in FIG.
identification informati on and comruni cati on- source

i Hent i Thernefonei ntbenapionantaat ben| Peaddredsésc cara

Tonrtt aha ERner RO hal gl Ligy M LESE eI AR  eceived

cordlng e presen
cotmum Cadt O0s packeée perthenmedmevencubeonr edundanl 18a
deV|ce- identification infornmation is used in the sane
tiperatleod 1yelhieesirakt APFBATI A vehi cl es of different

fP@@@@]ons_TMétQb@v@—ﬁéﬁffgn&@n§SHH§HEE¥t18ns can be

conmmuni cat1 on system can e easl | constructed at the
tievef @f medr g ng @it@aVidmngheferpathomsfotmeanhels not
téfggég Frgéégggecggcge Paggéegommunlcatlon relay devices
16a to 16f has a unit (not shown) that obtains formaticn
information. That is, because each formation-information
converting unit in the communication relay devices 1l6a to
l6éd converts formation identification information based on
formation information of a car in which the converting unit
itself is installed, the identification-information
converting unit needs to obtain the formation information.
[0049] In the present embodiment, communication-
destination identification information and communication-
source identification information can be IP addresses, in a
similar manner to that of the first embodiment.

[0C501] According to the present embodiment,

communications can ke performed even when redundant device-

identification information is used in the same type of
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5 [0051] Third enbodinent FIG 12 is an arrangenent

di agram of conmuni cation relay
within a train according to a t
present invention. In FIG 12, t

devices for a train
hi rd enbodi nrent of the
he train includes two

formations of a formation 19 ane a 10 formati on 20,
for exanple. The formation 19 is a first formation,

aggvﬂggg $ﬁ§tgl Cle Z%a nd a Veh%%%re %bfoﬁﬂgf%ons

e ve cIe o35S a St

f@lﬂhlhOﬁ taadnthecwabeqhenzzbl
first formation. The formation

rst car “of t hé

% aomacondatdlorofsihem can
20 is a second

{BENBEFOAY SRBSEIBUFREFUAES TSy ERFEl & T20E Tard %a GFekiitligding

ZggrmggioﬁéanﬁhQXLEﬁg thghCBEe%%QLb%stQ%nfkkﬁ%dﬁ@iég
the second formation, and” the vehicle 22d is th

séeohdl caniofl emeogemend formati
f or mat S d.the nunber o
fornat?gﬁ a?g

on. The nunber of

ion.  The number of
51 Be P AmehE o TRGAET STaramAERLoation

| to14pdde?OctbeEptoa FRQ53] wAthihsh €eBRuNaeabirding to a
rel ay device 23a, a second conmmunication relay device
oBAl EBnABePedNeBtt RE EPPsPressRUANYAETLeR el ) ddF-cé2, the

238538 §991’H8!a§atch8”f5§¥n§‘c98hs g@a%% m@f 5 - g%h'a%'dea

conmuni cat on pat

25a connecti ng

€ secon

cﬁqnmmttaniﬁﬁ r ébayedempte.24@handcrheticami®nicatl dirst

26a are.in

rmn Iled in the vehicle 22a. .

AT oRr e P bR P Pe P aBet aavespely 220,
SEEONExaGOMEUNI ¢ALI PBhielay2dgVieea24Brs® car of the first
communi cation term nal 26b, and an in-vehicle

c%%ﬁ@ﬁté%@roﬁnﬁathezsﬁhaﬁéeiﬁgbaﬂﬁed secpndt hervehi ghe first
220, A [ L St %HWQ&@Q%@H ggc% geg Sgn%l?’%?rg%ﬁ%%?ngnd

conmuni cati on " réel ay

commini ca

t emed nads 26cyenbdianzpao- aﬁhleleenmﬁmunaeatl@nrpakbmgﬁe. The
are .installed in the vehicle 22c. Afirs

cORtint 2 at fonlf el Ay §ﬂr56e9?6e0538hea5§€@8ﬁdformatlc“f and
conmupbcationypgl ay dgvi ce-24d, -3r S@NPHBI GALLAR formation.

term nal 26d, and an in-vehicle

commruni cati on pat th

2Bk arenbbast af | edrinat t hesvehiictbe28dmbFneohumbbicofes in each
c munj cation term nals |nstaLked in e ch vehicle

Lorma L1on are examples, and

thereto.

ese num ers are not iimited

[0052] A first communication relay device 23a, a second

communication relay device 24a

communication relay device 23a,

connected to the first

a communication terminal

26a, and an in-vehicle communication path 25a connecting

the second communication relay

communication terminal 26a are

device 24a and the

installed in the wvehicle 22a.

Similarly, a first communication relay device 23b, a second

communication relay device 24b,

a communication terminal

2eb, and an in-vehicle communication path 25b are installed

in the vehicle 22b. A first communication relay device 23c,

a second communication relay device 24c¢, a communication

terminal 26c, and an in-vehicle communication path 25c¢ are

installed in the wvehicle 22c.

A first communication relay
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5 exanple, and plural comunication term nals can be

connected as shown in FIG 2. [0053] An inter-vehicle

comuni cation path 21 is a comunication path

connecting vehicles. The first conmunication rel ay

devi ces 23a, 23b, 23c, and 23d2éare 10 connected to the

i nter-vehicle communication path 21, and can

c c t [ he _int er cl
SETHnk 2o foneparhodt, ChiEun R oy Feave g ael 2y 2
pabmmﬁﬂlahsmomotKSmaSaan26dteEﬂﬁoamatmenehdm&&mdmmmumlcation
pat h tween the first forpation an secqond

PGt ha ot StRat NS5 4 atualh PRE oR 2r8 o0 Mend e of

vs@mﬁb§18§glo£095ﬂklﬁb§% 13sdaphebsid shouckdhe Qe as an
communi.cation packet transmtted and received by

conmipieat fod pPépnphalsmmpfhichéipneseniniagbsdicaanbe As
sggwge&pe Ig% %ﬁb Ehe %ggnualcatlon packet includes

conmuni ca I'nati on 207 i'dentification
ID@@BHﬁtlOnAnCQﬂﬁHﬁFO@hh@meSQUmm&nlbdtﬂbhfpaahiQﬂ is a
informati on, and a data portion.
c%ﬂﬁ%%?%%?Fbﬂ“d@@FPnEPPBﬁCFaéﬁtW?Pé&@?én i AEEr hatiSén

'88&H9§§c£9§8ﬁtk@ﬂaydag%hgbgabBQn QgﬁorQ@E'OQnd 23d are
corresponding to thée formation ninmber  of

conmuactadi bn dest inberomehcale Qsmmdencatu@atp@mh 21, and

i nf i on, di b
O BAET b HBSE LAt PN™ RABouPel® GERL IEACTER1CTe

| bafamt 9P berpheenkifyi ngeaigeBRUREGatl @NchbRhihAdktion
within a vehicle of the communication destination.
Theth commuhearPohssatr ed iaeRrrfPEaetdaAni APBFRALCGH 1O path

| DCtydes §Qef9£PBE'98r§§€95hf588t£8 E@E?BgH%BQHation, that

corresponding t ormati on nunber o0
commune cateontseurekictar 22bdentli theavkebhcilaf d3nat i on

c ondi ng_to nunber of the co ni cation

SBU0 P andt Hevi e 5@@ﬁ?FF.eaﬁF6Hc§sre.ﬂ?“%nﬁPW8Hnﬁ8étlon

| gleakd £ yi Pgn dncorBYNsKAt ARt 01 B3l cWhkhhhRca@ivahikeh@inals
of the communi cation source. [0055] Each of the first

c@ﬁnﬁh¢c@;¢@ﬁnte$@@odemEcés 28a, shogh, in3EIGand323¢he
nﬁ%m% nl ap£5£|§§£kgg iﬂé?rgatlgommunlcatlon destination

identification information, communication-source
identification information, and a data portion. The
communication-destination identification informaticn
includes formation identification information corresponding
to the formation number of a communication destinaticon, car
identification information corresponding to a car number of
the communication destination, and device identification
information for identifying a communication terminal within
a vehicle of the communication destination. The
communication-source identification information includes
formation identification information corresponding to the
formation number of a communication source, car
identification information corresponding to a car number of

the communication source, and device identification
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5 converting unit that converts formation

identification information. Each of the first

comuni cation relay devices 23a, 23b, 23c, and 23d

al so has an inter-vehicle communication interface.

Each of the second communicati®h relay devices 24a,

24b, 24c, and 24d has an identification 10 information
CONYELALDGHNIEL L BAL CORYETES (Cahnd ATNLIHI LR na within
i nf orna &¥séfond connunlcatlon relay
davirepsc24apf24he 24amuanda?4dnalssariz@as an i n-vehicle
comuni cation interface. [0056] Each of the first

céﬁﬂaﬁﬂcatEaﬁhrgﬁayhaeé96é§ §§§munf§a§38n f@&ayaﬁﬁvzﬁfs 23a,

C9§¥er§§cth§nﬁo§gath8@ bgeﬂhbﬁkgﬁtb%%lohnﬁ%E@%Hdﬁlon
expl ained’in the second enbodi nent, and each t he

seeondrtmnﬂunncattbntrebayeaévlé@gm@¢a0n24@emzm§lq%mion
24d.conv rts th r |d tification_infor .
SIS S PREEE R RS pel' ek by e L ROk LI O re1ay devices

caeazozsﬂenEBELcahuoa3unEQ663he@nanea@he@ew&uamqat|on
termnal can comunicate using uni que identification
i APBFHALFBR1ANt hnRerfRESt or FacNoRTeleR WREAND communication

'PSDQ% Fggibgg Fﬂéorgﬁﬁ'o 40 8n4CoMMURLGaLnON dent i fication-

term I nst al in eac véhicle i's used in ot her
carfandawhen achvematngnunstcohstr coneeriby cembi ni ng

CEAWRRT ARGt 151 B! GRTADLo donEPPTCAL] SRS\ AFSPREL i on

e&@ﬂmwnﬁaaehgﬁakelggraabh@eg aug,corbinedcandnd 24d also has
connected to operate as a train. That is, even when

tae SENESHEYLEeCPHBARLEREAPNOANtERESERRL i Oon i s used in

Cgﬁay?LcatggﬁhtS%"}Hé' QgttEsmgagﬁcﬁQ1@§V&g%a36h@%%%es 23a,

in“a fornation or ween ormati ons
eagh, coRoUNacat 89 tentenak chh commmunicat éceusifdcation
uni que identification informtion by at achln

f bt hafPdh! PaeRtPtfEaeHonni AR6r RECPBH sw%OééPe and each of

'Qﬁ8tééb8§&'88m§@n1b9€96ﬂ35é98 teeéleggngﬁbcabMBn 24c, and
packet and by properly conver¥|ng these pieces of

|a4@rﬂ®mV©ntSIhheheapregentlfenbbdpnemnfoam@aﬂon explained
i nst

9 it} § d nlgatcog g.gin%kecggrbe

L8 Gheat byt bl SRR RBE | nbEniShegt e

identification 1nformatlon, each communication terminal can
communicate using unique identification information within
the formation even when identification information of a
communication terminal installed in each vehicle is used in
other car and when a formation is constructed by combining
vehicles. Fach communication terminal can communicate
using unique identification information even when plural
formations are combined and connected to operate as a train.
That is, even when the same device identification
information is used in communication terminals of the same
device between vehicles within a formation ¢r between
formations, each communication terminal can communicate
using unigque identification information by attaching

formation identification information and car identification
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5 pieces of identification information at the tinme of
assi gni ng each communi cation termnal to perform

communi cations, in a simlar nmanner to that of the

first enbodinent. That is, cars can be assigned using
an expression of a specific c¢& identification nunber
10 indicating own vehicle or a car nunber within a
(OB o0; o1 e L e CURNEDLCE ok OpERCH . CORIUBLCRLERA 1y
termna conmuni catron relay device Conve
t¢m5mgxmsm@stbése|geateéloﬁtanﬁormébinatiomn thbspabsent

applies to formation tification fornatlon
Rt SR carFoh TP hr pArd18 EaneBeharoBE0Rd By o

Pt ] n Bt QL SHE Na s B Sn¥@Yby B heka1COBRLbYUR AL EAAS, case)
operations, and effects of the third enbodinent are

iRepEeeapt t blenbsbiedtine {nfermahdoseabnghe time of
enbod ﬁrfﬂ‘ eaéﬁoégzlm’iﬁ%é'&8&“’99%@%129 F@@gf%%m' S an
arran ram of ~conmnuni ca rela evi ces
f@wmmumi@mﬂlmmshlnnaatﬂamnlaﬁcmadnag to ahatoufthhe first
enbodi nrent of the present invention. In Flg. t he

¥ R idesT b $or nBEFonsapfPa FBFAEPFENUSH 1 End"a
forBd & 9128, £ f or s gxanpl e. ci@el&QﬁBEEh@QtZBn'ﬁuﬁb&kat
25 formation, and includes a vehicle 30a and a vehicle
30bdlca©¢n@XQM@l@ehﬂMbev@hu@I@a3oaumbea Fikbinvehifermation
(a f rst car). in,the flrst forna .and_t he. ;yehic

1€ oS nifutnfel e fh <BRERh 80 B bRE  FiTsc oBa
f@wmmﬁmﬁwatﬂ@@ réD&ﬁaﬁé@ﬂc38cbﬁvérsgceﬁéséOpmabeenof

and i ncludes a vehicle 30 30c and a vehicle 30d, for

Xt b 1qael Qehi T @rmakiea. o TRiFselgehpRPeieFheo formation

f%ééﬁtffqéa{{bﬂhfn fﬁgg éﬁrngﬁﬁog ﬁngom&ﬁﬁl¥§9h8hetermlnal
is a second ve % e secon car) In

ssnommfan¢mﬂ$emlbﬂTpﬂmumbemebhodarnattbms aag th@ther

nunber 27 of vehicles in each forpation are, exa
it HSER © Heiber SOaF & hoRS | | RT¢ o0 £ RSk 8t 6F FO

CHBBMM 6t 4 Ofir& e QYndlevh Ler 3lenode COAMUALCALKOR and second
term nal 33a, and an in-vehicle comunication path 32a
embodiments.

Les.

[0037] Fourth embodiment

FIG. 14 is an arrangement diagram of communication
relay devices for a train within a train according to a
fourth embodiment of the present invention. In FIG. 14,
the train includes two formaticns of a formaticn 27 and a
formation 28, for example. The formation 27 is a first
formation, and includes a vehicle 30a and a vehicle 30b,
for example. The vehicle 30a is a first vehicle (a first
car} in the first formation, and the vehicle 30b is a
second wvehicle (a second car) in the first formation. The
formation 28 is a second formation, and includes & vehicle
30c and a vehicle 30d, for example. The vehicle 30c is a
first wvehicle {the first car) in the second formation, and
the vehicle 30d is a second vehicle (the second car) in the

second formation. The number of formations and the number
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5 connecting the comunication relay device 3la and

the comunication termnal 33a are installed in the
vehicle 30a. A comunication relay device 31b, a

communi cation termnal 33b, and an in-vehicle

comuni cation path 32b connectihg the comrunication

relay device 31b and the communi cation 10 term nal 33b

are Lostabled;hn Lhg yehiche 208, A communication, ..
relay device 31c¥¥g contuni-cat' ont & Ral >’33¢° and
anuhBe Yehaekenconmumi catli @Aepath.32c connecting the
comuni cation relay device 31c and the caomuni cation ,
tEYPPRAl 338 aPBMHRiFAFEeR FRIENedGEAFEl €130ca Korgunication

CODPMDL SRt 59R, I ghaYafeYhCeeRlfl 2 EARMALERE LN path 322
termnal 33d, and an i1n-vehicle conmmunication path
32dncenhecyi hge themgommuhicat reharvebayidevidde 3bd ame

t he conmunj cation teriiggl 33d are i?ﬁt ll.ed in th%. le 30
veRi crét 300 “The® hlinda f 2ofmaRPERLTSH (& Mifal’st-cre 204
| Astahhedli cat eashryehiclievi sean18) exasphaniaadiphukalrminal
communi cation termnals can be connected as shown in

FPeP . 2anfl0@B9} nARCRAE &R - FeRMENéCabiRTINPeAh] §8lpaoRNZgting

[ j Lon nect i [ S : :
e AR RO ALY, 2095557, 05508  cefipgeat ton
arercomaecield &oet hesbliatleinveheckehcaodruidlbat i én

path 29, and can co nicate_ . w th each other .usin .

DRI RR b7 S RT oF BLABHGRT Cat POR” pat AOTBEA1gRE:0N tarminal

i pter - ¥ehi ghei gOPBEHDECAt EONMBAL BaZ2908! pALWOBkSe @8snnakting
inter-formation communication path between the first
foreratoRuRhda t henseebad flevhati ohc ehdt the, champeégation

the 20 yehigle, 3 bi%QQaRPSdV§9i8£8 §gﬁicﬁ8°§8k.Thﬁ
conmuni cation relay deviceé 31a I'ncludes an

| sbremuvebhd €l en coahani datioa Bhder facemddaicatlichSterminal
identification-information converting unit 35a

, . . @ :
setondP28 2P deRt Vi eat f oRoTHEBE b BR EBRDePTAngoTRPETINY
3% el Lie 1 YENECL £, COUYYBLCALE0BNLNERE! 86RndA3cat ion

Simlarly, the conmmunitation relay device 31

i retutes] ah3d neee - Vehi gl eedcommiuhe cuehonlenteédf acEéhe number
%ﬁp’cgh£&£féaégggt{£££§%éfg installed in each vehicle is an
example, and plural communication terminals can be
connected as shown in FIG. 2.

[0059] An inter-vehicle communication path 29 is a
communication path connecting vehicles. The communication
relay devices 3la, 31b, 3lc, and 31d are connected to the
inter-vehicle communication path 29, and can cocmmunicate
with each other using the inter-vehicle communication path
29. The inter-vehicle communication path 29 also works as
an inter-formation communication path between the first
formation and the second formation, that is, between the
vehicle 30b and the wvehicle 30c.

[0060] The communicaticn relay device 3la includes an

inter-vehicle communication interface 34a, a first

identification-information converting unit 35a, a second
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5 information converting unit 35b, a second

identification- information converting unit 36b, and

an in-vehicle comrunication interface 37b. The

communi cation relay device 31c includes an

i nter-vehicle communication ixderface 34c, a first

identification-infornation 10 converting unit 35c, a
englkden ification- |§for convertlnggunl

336 andlca R~ vehierg? 6ﬁmﬁPE’XFFSﬁngu Ridfr 28873709 an in-

T%@hc@n@u@oﬁﬁﬁn@aatebay1de&rﬁacélG7anc|sdaalaamy, the
i nter-vehicle communi cation interface 34d, a first
| SRR At BR- Fﬁ%@ynﬁ?Véﬁec8ﬁ9eﬁﬂpﬁgd@ﬁ|ﬁnssateé -vehicle

%@%ﬁﬂ@n%@afﬁ@ﬂtiﬁt% %88 B@BOfEHEHQQtCQH¥SEEEE@a%EbB—

36d, and an I n- € conmmuni cation interface 37
[imﬁﬁjmihxhnotonhertingtundEnBEbLcatsenondf@dﬁatuéncation—
con ertlﬁgounits 35 5d conver

3
e TR R AR MR it R A1 8 P R

op&firath DPa 20c8duhvalk eatet @7khat TRE EBﬁmunlcatlon relay
identification-information converting units of the

fd¢6iceophtini et pdasrelraynbevivebickgacomapgnigagioand
234 aceordi ﬁﬁ?to tPErEP';QeSEP99h9§QBn 1E§8?mgﬁlkﬂe

second 1dentification-infornmation convert unit
Bﬁ@mvéﬁt;n§6nnlan6566dacseuenﬁsldantnﬁenhtﬁooaﬁnﬁnrﬂﬁtion
i nformatj on, an operation equivalent to

nd rfor
t?&HVEEﬁl?%eu?HEngg?rc%? oAZi APOYRBLFOR EOMVBPRELFAGLOD

unidSr Picd hercsecond communieation rehay devieesi2daincludes
24b, 24c, and 24d according to the third enbodi nent.

FU®629t¢wa%&amb¢eCOQmQQSQathQﬂ itheecbananbddii anfiget
Lesgingty 35, Lnstabl edai nohhe LLLst vehicle 308 Tn Lheoqq

orrra ron transm comuni cati on

tiedent tof 1 S3ci dmsiwfbedat nob heohvestinghisie 36a,i Antithen in-
second. formation is, explai ned.
¢ APBHIHEST F Ak | oRtebacaeAlff i cati on

'fﬁ@@fﬁi'c"E&%haofogﬂynffégtOQ?QﬁEfficafEQHSﬂhfgfﬂatlon

fromthe communication termn 3a 1 ncl udes

foynmet i oindg demt i $ i 22t oBSDNf dbont aof 0bdt hensecbadformation
f(géngjfﬁcaslégrln égmaégggflfIgaééggokggoggagﬁggaggog
equivalent to that of the identification-information
converting units of the first communication relay devices
23a, 23b, 23c, and 23d according te the third embodiment.
Each of the second identification-information converting
units 36a, 36b, 36c, and 3éd converts car identification
information, and performs an operation equivalent to that
of the identification-information converting units of the
second communication relay devices 24a, 24b, 24c, and Z24d
according te the third embodiment.

[0062] For example, a case that the communication
terminal 33a installed in the first vehicle 30a in the
first formation transmits data to the communication

terminal 33c¢c installed in the first vehicle 30c¢ in the

second formation is explained. Communication-destination
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5 communi cation destination, car identification
information of the first car as car identification
informati on of the communication destination, and
device identification information of the

comruni cation term nal 33c as d®vice identification

i nformati on of the conmmuni cati on destination. 10
C?&QHE&%?%&QEOEOHE%g bQ%QEhf?gaé'g%mbﬂ%gcg%ﬁb%” af i@t
comuni cati on ransm tte rom
Cbﬂﬂﬂﬂhtﬁtednfrbﬁrﬂhﬁaboﬁﬁanhﬂahudﬁstb@mﬁab&oGBa 1ncludes
igent|flcat|on i nformation. of the own fornmation

f

PHARF A" dERPFEFEERFORT LREBFRELAGR 6f &he second

CONPMAE €ahi 98 §89ﬁ8§1oﬁaﬁdbg%Q%hEbQQBhOQn%%rmat1on of a
information of the own car as car identification

i péoraat cahiofn ﬂhetQOﬁﬁmnneapaon1Qeu¢@é;caﬁdoaevmé@rmatlon

[ n ation |nfornat on ,of muni.cation. .
e ST WIS
th@mmﬁ@ﬂﬁ@ﬂi@ﬁtﬁ@@tﬁﬁgtian,Aaﬁ@nﬂﬁﬂh@étﬁ@@n@d@&&btion
transmtted 20 fromthe communication term nal 33a

pasEesne ht BlghT t heei RompBALEREleBNfBRMEARL oA Sparh doyice
ange}si Fecel ysd CF%fBPﬁatEBH"B@'QﬁE' 8 mk kﬁ%aqgﬁbcge%%Qnatlon

via the in- ve conmuni cation interface
t@@mmwnn@ﬂttanranureéaydedéwf&eaﬁian mhénrmBElsecomda

identification-inf ion 25 converting, unit

SRR bEaEt B PR GBRE T Slefer oy b hat PEncGrROR L eRkTon
tbernnaf o Rt i 0P1QRetl RISmEAL onl d8BhtEFEAEEORN information
i nformati on other than the own car in the

c@ﬁn®h¢c%wmoﬁoa@@tiﬁataénfpé@ﬁtippcéﬂﬁéﬁiiﬁﬁ@ﬁﬁﬁﬂion
?%g%?ﬁyaf??gugfc 8§£%§£153C§5¥§? tggrsﬁaggglflcatlon

i cation 3 orna I'on cohvertrhg Uni
comfertst 1 de @ﬁrthedenhltaza&bonaknﬁdéﬁa&f@naoﬁohhe

co ni cati on source of the comuni cation packet
nEUE%@tl??o t hRe caP™M i gaRe F L PR afPBACE nf BRAREFSACET

tf@é@%@ff@éti@ﬁolﬁhgrﬁﬁflég okdenti EbpRLhPRation terminal
information of the first car, and outputs the car

i demtasidevion iddothEitenioh ihéofmationapft ohehe
first |dent|f|cat|on i nformation. coEvertin

Vet HERH o (o aee 1 AL TP SaP NEh ! A%kt brifipitted

Ufitdm 308 communication terminal 33a passes through the in-
vehicle communicaticon path 32a, and is received by the
communication relay device 3la via the in-vehicle
communication interface 37a. In the communication relay
device 3la, when the second identification-information
converting unit 36a finds formation identification
information other than the own formation or finds car
identification information other than the own car in the
communicaticn-destination identification information of the
communication packet received, the second identification-
information converting unit 36a converts the car
identification information of the communication source of
the communication packet received, from the car

identification informaticon of the own car intc the car
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5 finds fornmation identification information other

than the own formation in the

conmuni cati on-destination identification information

of the communi cati on packet output fromthe second

identification-information coklverting unit 36a, the

first identification-information 10 converting unit

Spa-fonyechsibhes LRLTRLEON I denthll ¢Lian ol nf ARG, s

0 6~ Conmni cation Source o onmuni cat

pahketarftdantheltetmahlmnfbdmatubncaﬁlmne ifafrermetasirono the
he own formation into the formati on

|HéﬁFFfF@%?FbﬁlFﬁF6PﬁafPSHIHPtﬂHQ FPPYEIIPRRtdn, Safd  When

1§hér§D§§lt§d&ﬂ@1998HHBbHaEhQBrHQQK%B E%nb@%tlng unit 35a
inter-vehicle comunication path 29 via the

i hirdsvehiohbieonhdantatioatipnt énfacealddan Thbder than the

| d he f hi cl
SO0 RO ERet Blnoha ¥ of nieRBn Gebigbs ppp a8 1 €

conmuhi cathdpnopackebrhhombhhefi aher cvghuelieation packet
communi cation 20 path 29 via the inter-vehicle
cONRRRF chFPBnth At epFapd 34entifhcphécrorminrration

rebaye devige,3ic, ?@Qentﬁgef§k5§t1dent1f1catlon information
i dentification-information converting unit 35c finds

i demt¢ftoagionitnBbanabinvarot the §ecmad1borm&&n®mfasation
own f or mat ni cati on-des gtlon 25

i th
e o L PP R ST L RE R RG AT Bkt FBE Sachet

resghyedzat henfhistet dentbhi €aki @ArnAtObABEHBAtification
converting wunit 35c converts the formation

ih%ﬁ@¥m@%h@moﬁfih$%rﬂﬁniéﬁrm@ti@heieéﬁnﬁhﬁcépr@ﬁtion
dﬁ&éﬁ@ﬁfi?or9£ntbﬁf&%@%???ﬁa& OEhepgS % ESE@%%ESn and

om ft mat i on i cation or mat 1 on of
tteaseedns f loe nadtuonn i & oidbhepbokaat tonthe 1nter vehlcle
identifjcation |nfor£8t|on of the own formation,

OBl S! the PRr Rt on” i Bedt FRFcal Feh TRFOF tFBﬁmBPlcatlon

the: OWha o4 05 AR T Ofind O B8USEEQPHon relay device 31c in the
identification-information 31 converting unit 36cC.

Viherst heeecbnd3fdent i fheastonndi AbomahiPonreoaveesi hge

uni.t &%Ehgéfgs Car IdegtlflgﬁtlOnteknggﬁggiéogog&ukgcatlon
fTrat car- as t e e omn car T

COANTRINE T a1 Hneigkesihvat +oohi deat tbneati e8tishoiAakk6Ace 34c.
cgntggg communication relay device 31c, when the first
identificaticn-information converting unit 35c finds
identification information of the second formation as the
own formaticn in the communication-destination
identification information of the communication packet
received, the first identification-information converting
unit 35c¢ converts the formation identification informaticn
of the communication destination of the communication
packet received, from the formation identification
information cf the second formation into the formation
identification information of the own formation, and

outputs the formation identification information of the own

formation to the second identification-information
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5 comuni cati on packet output fromthe first
identification- information converting unit 35c, the
second identification- information converting unit 36cC
converts the car identification information of the
communi cation destination of 3he conmunication

packet, fromthe car identification 10 information of

the fLESt GaL LDt geLhe GAL,T dRnlLELEAL On hnformRtign

of "t he" own’ car, 8 fransmts th& conmunication
paﬁK@tmﬁolbhecbnvaehnﬁgeuﬁmnnuabcaﬁnd@ patrh i32atvifacation

the in- vehicle communication interface 37c. The
comheRN@at PBnCEt BRRi RAFSB3E2Eeeai V88 PHB CoFMIAI CEE on

p@&ﬁﬁuniegéléé HQ§£HH§§1BHe1g§Mt9?1bg%QEhfE%@bk%ﬁtlon of the

i nformati on of conmuni cat i on destination

I@@WM@MLQ@tLhB p@ﬂhﬁhleatpon fremnithel £33eti tiseht ifigmcion-
the_in-veh nicatio 063]. ;As . an. .
a8 o E oS TRAL Lo ComuR eat an>o00 fer RERAL LLcatton-
3Zarbnghel bedcbaveheihyrshivebbel ecdfarkB the chirr st
formation transmts data to the communi cation

tefenkhf 1g3ElpRsiafpematnorhefskengorBRANératagg prstination
t&F_F§8088ﬂmER£8§ 1 9R ééEk?@ a&EBme% Laj0ed; 4R fication
sim nmanner or e en t e conmmuni cati on

t &n fio mad t 38a ®ﬁsthéléﬂr26 carthatblthe vehidhenB@éibation
the first. fornmation transnits ata t

cUmTiTeat PonCt er Af ndF388% 1 ndt IF@8“?W1Fﬁeth§eE8W@u“lcatlo“

vehigde BObchd thevsaiBlEorARhLANcatNbA pAERESPENESa the in-
to a case of not perforn1ng conmuni cati ons bet ween

ftﬁh@@l@n@ommh@t@¢br@n interbperabion | Shidepmmgaicagion

t@@} aff gerécé?$egnP8glggﬂﬁunlhgt§gﬁopgck§g tha&
i den |ca i on- orrati 6on ¢converfrng untts a an
Bﬁmcrmmygrthae@e@iee identifiecation infoermation, candhe

the first identification- information converting. units
FBATHA SBbL Qo ABECEBAVEPE 32d1F8F AP RS Commuiication

identiddcatson; i of of maL QN nEO0DRAL Rt BecBRh888Atation path
enbodi nent, the first conmunication relay device and

thecsecond comunication relay device according to

tP@bé? rd ?ﬂgogﬁngQémSie, a case that the communicatiocn
terminal 33a installed in the first vehicle 30a in the
first formation transmits data to the communicatiocn
terminal 33d installed in the second vehicle 30d in the
second formation can be alsc explained in a similar manner.
For example, when the communication terminal 33a installed
in the first wvehicle 30a in the first formation transmits
data to the communication terminal 33b installed in the
second vehicle 30b in the same formation, this corresponds
to a case of not performing communications between
formations. Therefore, this operation is identical to that
of the first embodiment. The second identification-
information converting units 36a and 36b convert vehicle
identification information, and the first identification-

information converting units 35a and 35b do noct convert
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5 integrated within each vehicle and are used as one
comruni cation relay device. Other configurations,
operations, and effects of the third enbodi nent are
identical to those of the third enbodi nent. [0065]
Fifth enbodi ment 10 FIG 15 i s3an arrangenent di agram
of comruni cati on relay devices for a train within a
train ccordan t ifth nbod ment of the present

i NVENT | %On fnegFﬁf i%tl?ﬂeln?Pgmﬁ "Ml udes two
foromt i ons ofi ahéophetenn 38baadmantf ormat iFaRs89, for
exanple, The formation 38 is a first 15 formation, and

i HETNgRSCA YRR 513éaaza%ha%av@hﬁaﬁesazsnd f@Fmunication
e%@ﬂ§§ede%?é?ygé&S%ﬁlﬁéatbstﬁe EﬁﬁdeSH méﬁtf%&%t

car) 1nt rst tion e ve e 42b is a
ssmba@raeadcWethanseaohdvebi¢lenanheatersseﬁoaﬁabnen

The formation 39.is secon mati on, .and incl udes
el Bob3,00Ln8 deTErRel cORhaT FoPraatastasntne

&$%§é€16£§,|§n§ effé§E5V§B|€h§ éhB@dféh§bd§ﬁéhtlarbhe
second formation, and the vehicle 42d is a second

vEdeRet Ec#t heoseltond ehr fhenthhed sebeAdnesirati on. The
F@Q§§ Oﬁ1%9ﬁ”@%b8@§m@99 the number of vehicles in
or ne

Ir'on are exanples, and these 25 nunbers are
not |iM&edldhesesn. af 08OGEmAnsedbadremmintcoatmuaication
rel ay device 44a, a communication term nal 46a,  and

it VBT £F8S chithumi EBE+BNY1pAtA A5hFEoRNBEFPRELPALO 2

3@&9@@ é@@@@ﬂh&ﬁ%'@ﬁ Eﬁéayrg§¥h€elnééﬁt§BH the, rrc. 15, the
communi cation term nal 6a are installed in the 30

V@M@bme1MQhud@$ntwgrfq;matsen@ndfc@nﬁunmeaupon38eaa¢ a

vice 44b, conmuni cati on t
A R 38 b R O Fh B bRspr AY SR fivst
SBﬂ@ﬂﬂtﬁ@MﬂU@ﬁ@aih@Dudé§|QVVQBMCE@ 44h and bhechicle 42b,
conmmuni cation term nal 46b are 33 installed in the
VieNT P emRke - A e ordl eohtuhteatFon feray veeirés 4acfirst

4m£9ﬁ“ﬂ9' 'Pfréﬁ f%Pﬂétfgﬁ QHQ @ﬁe'GeM§B%8|§2b is a

conmmuni cat1 on pat C connect | ng t secon

commmd cathbnle r éd ayedevd ceadiciandhéhéicsetmiornation. The
tfrgh§€£0n6§9a{§ a second formation, and includes a vehicle
42c and a vehicle 42d, for example. The vehicle 42c is a
first vehicle (the first car) in the second formation, and
the vehicle 42d is a second vehicle (the second car) in the
second formation. The number of formations and the number
of vehicles in each formation are examples, and these
numbers are not limited thereto.

[0066] A second communication relay device 44a, a
communication terminal 46a, and an in-vehicle communication
path 45z connecting the second communication relay device
44a and the communication terminal 46a are installed in the
vehicle 42a. Similarly, a second communication relay
device 44b, a communication terminal 46b, and an in-vehicle

communication path 45b connecting the second ccmmunication

relay device 44b and the communication terminal 46éb are



5 installed in the vehicle 42c. A second conmmuni cati on

relay device 44d, a communication term nal 46d, and

an in-vehicle comunication path 45d connecting the

second comuni cation relay device 44d and the

comruni cation term nal 46d are33installed in the

vehicle 42d. In the fornations the 10 second

C?H?HQH?@&'?H Eﬁga¥eg %e§ %4a 4é%b %ﬁctdm%ﬁﬁﬁ%%tion relay
perform operations

coawuonecat cpna tehmyndeutdenamemmdmeg et hark st in-vehicle
enbodi nent,  Therefore each of these second

CONRUAT £aeF AT BRAY degi cesnRgsigq the second communication

'9§D£yfﬁéaib8nahefQEHHEh@nc%ﬁﬁﬁ%&kb@go%nhbrhﬁ%%l 46c are
converts 15 car identification information. The nunber

5 oinscebhedi tattba vehaicnal $¢2cnst &l Bedoinnl caomwidltiedlion relay
[ e and Iur l, connunlcatl tern1na|s .can
o8 P LeRnA et b~ s LA P R fare3 i fgbe Py pRHLRR" 1#henicis
cotmidith Cakt 0onr phay dewi eenddatiiagf thkheeco2d communication
installed in the vehicle 42a, and the first
cBRmhani 6avien 4fdl a)ddEPPcEORBENLSaEsRReECER NG Lt HED are

ssﬁgeglﬁeaﬂynlEﬁél@thaﬁgangev'%ﬁstﬁéafaegaééen%'at@e
i nter-vehicle communication path 4l1a of the first

10 foeomtdonemmheicateen vehhgl devonmrenitdat i 6hbpatdic4land 44d

t.h 25 bet hi cl
AR P ALy S Rien o BPoEBa Ch iR  Ser g cacion

r ed Byy d@y\ cee 436cbsdi vt Ber thBstakkedembBdthenvehi ¢herefore,
42c, and the first comrunication relay device 43c is

comPlece Bdt hes € haeserdndorBHRLAREAPNORSAaaglevdepischgs an
44&e@§ £ 444 VLA Af) bP%EElXShE§h$e99 ”hBEE'QHaEaE%n%%rts

e second ormati on e |n -vehicle
15 oumnundemtiﬁﬁc@aihn4hnf05mat¢onnunwhatnombpatbf
arranged between vehlﬁles w thin the second

fOTHRET brd U B068T TAR R nP el PFBF MbEFon cBARTINVEALFOR 15 an

Pat in@0e | SaRd 3¢ uERIMUBLAALE Rt PBLNERRRREE ENEan be
formations. The first conmuni cation relay devices 43a

aerenet of eag oppe¢n ednt BIGt he. |nter fornatlon

oﬁﬂ%%’Lg?Lagn atntg? an%%% o%n re g%%c@”%@aegghfurther

installed in the vehicle 42a, and the first communication
relay device 43a 1s connected to the second communication
relay devices 44a and 44b via an inter-vehicle
communication path 4la of the first formation. The inter-
vehicle communication path 4la is a communication path
arranged between vehicles within the first formation. A
first communication relay device 43c is further installed
in the vehicle 42c, and the first communication relay
device 43c is connected to the second communication relay
devices 44c and 44d via an inter-vehicle communication path
4lc of the second formation. The inter-vehicle
communication path 41lc is a communication path arranged
between vehicles within the second formation.

[0068] An inter-formation communication path 40 is a
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5 communi cati on path 40. The configurations such that

at each of the first communication relay devices 43a

and 43c and the second comuni cation relay devices

44a, 44b, 44c, and 44d has a conmunication interface

to a connected conmunication padh is identical to that

of the first to 10 fourth enbodi nents. [0069] This is

e ined in_deta Each f the fir i.C
IR o e b 8 e RO T
cogmunohcaht 06ni peeki,aceyiand ¢an aamnuabca&e wiohihected to
each other between the formations via th

|E?%rlFB?H&F?BﬁaEBOEoﬁﬁﬂﬁPeéFPGﬁOBapﬁt@o493|ﬁ&deééﬁ
'Eéﬁﬁuﬁ?&&@é'QEthCQHHHnbEﬁEEOBs1HBGEE%C§ntEQefE&&%Elon
communi cation relay device 43a 1ncludes an

i peenupehatiencpanbinédBat i Ohe conénbacetiang sagh that at

communi bet ween vehicles. v t er.-vehicl e

T e e R 8 B8 kR Tl g BT g ane 43¢
conupheakéePnHNtenhagecadiBhl aeli ¥y theitkkstd4a, 44b, 44c,
comruni cation relay device 43c |ncyudes an

i ap@ridenierea coWRURLcatien iLAterface, teng e€spnected
CQSHHHh£@£€1QHt§QﬁH 1¥9958h%§c¥%atbh%hb@t%% %ﬁ@'%&§st to
conmuni cat ron path 41c usin is inter-vehicle

cHhomunh catbbodimahesf ace. Each of the 25 second

c cation.relay deyices 44a 44b incl ude .
IO ch PR ke AR e LORT: AberPREe L -anfoghnoT The First
COSMRH CaL €1 oREL ML) a@bh@é§84gaaahae4eet@hczaabgl@n inter-
comruni cation path ~4la using each inter-vehicle
chprdt can | opmihpneefbcen Snatklpry, eadhceh chmryageage with
C&Q@H”&&ﬁéroﬁefﬁéSM gﬁv!%gfmaggoﬁécvgndtééd1hggku§8§matlon
an inter-vehic conmuni ca nterface

cormminh Cad el bet peen ¥Yehusing ¥haht haterntermuehbal e
communi cation path 4lc u5|ngheach inter- vehicle

COTHIINT €3t F oA | hEeRF BRES - Theh8ebbRAtcHRMINNEGEFORN3ES 1Y

relaycdevige; 44a,hog! ydes,apLp=Mehh gl eLANAYRLEALLON
interface, and can conmunicate within the vehicle via

timierﬁaw@hl@m@ cammuoisabioatpabht45anusehgcthssvia the

o vehi cle, comunication, int erfacs, Each of the ..o,
vehicle communication interface. Similarly, the first

communication relay device 43¢ includes an inter-vehicle
communication interface, and can communicate between
vehicles via the inter-vehicle communicaticn path 41c using
this inter-vehicle communication interface. Each of the
second communication relay devices 44a and 44b includes an
inter-vehicle communication interface, and can communicate
petween vehicles via the inter-vehicle communication path
4la using each inter-vehicle communication interface.
Similarly, each of the second communication relay devices
44c and 44d includes an inter-vehicle communication
interface, and can communicate between vehicles via the
inter-vehicle communication path 4lc using each inter-

vehicle communication interface. The second communication
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5 relay devices 44b, 44c, and 44d al so includes an
in-vehicle communication interface in a simlar

manner to that of the second comrunication relay

devi ce 44a, and also operates in a simlar manner to

that of the second communicati®m relay device 44a,

and therefore explanations thereof will be 10 omtted.
(00781 Loyihe Byesel SapadLye L, RSt b dli i ion
conmuni cati on pack expl ai ned e th

eMbOdkﬁBDé ahhatanScommenimeetwnehdh tthe vehicle via the
communj ¢cati on packet shown in ,. 1S used. Each

of “TRe™ i F %tCEHWHBhFé&%PBnPPEPa§5f5U&é@ﬂbé@¢$3&“aﬂ§h1Cle
4§emﬂaﬁleatheﬁn&hEbgagben | BEORMRYE Qhe GRRVEI IRGmMNilcation
that converts formation identification information.

Aseeapl deviedeabédl, ddch efhdt Hédsedsrd incdmsesi @at ilgiwrvehicle
r 44a 44c, and_44d i ncl udes

AR PP IR e et 18 0 0driidy HRPHED £ That of the
C@@MéﬁﬁScaﬁmﬁﬁﬁchEBhlEe@ayidﬁvuﬁéomﬂatlaﬁd These ople@ates in

identical to the conversions of car identification
i Af DAL RENMARAS T cbAvEREFoRE Bpef§ﬁ§ﬁpﬁoﬁommu“lcatlon relay
i deptLEi gati on,jnfQLpBELPR eﬁpﬁgﬂb% gn%”th%%eETr $t 180 pe
fourth embodi ments, and therefore eta|
eqmiahadLons thereof will be omtted. 25 [0071] The

devi receives

cbhTAf oat | Bh PAGKEFCSHAT cHTPEarBeRE: conmiRTcated of 2

be&meeﬂlcéeiaatp@aﬁetoekp@élﬁeanmnlQQEIeﬁleace&bedlment,
transmtted from the second communi cation relay

deVrteladathe abpueburpecti hber coampaieatdpruRPESEitoghown in
p 4]1a h S, [ n . :

LD AAR, A" ASe, 2020 OTHELERLLRCORRKEL cacion relay
C@ﬁﬂh@esaﬂB@nanélaycdbasC&n43&en0mf$bE31bﬁFﬂaEb®matlon
identification information, and transmts . th

COTHUNT Eat§ oW haCKBE - t 6PLKB=F At EPTRBF AR GRONT i Tication

COMTALERL RN 385 PRbDa#Red THBOGE! SEaeAMAENL GA LRRONG
relay device 43a converts formation identification

|¢@mmm®;¢@hl@m aeb@ﬁn@ﬁVEQ©$oﬁ4apaéRbt téct henfli A4 includes

%ﬁ L op; eut . 0 oL cat i on gaﬁketﬁl recelyed trom verts
t It er- orna |on ~Conmunrcat’i oR" pat ht4se, -
car identification infermation. These are identical to the

conversions of car ldentification informaticn and
conversions of formation identification information
explained in the first to fourth embodiments, and therefore
detailed explanations thereof will be omitted.

[0071] The first communication relay device 43a receives
a communication packet, which is to be communicated between
formations, out of communication packets transmitted from
the second communication relay device 44a or 44b to the
inter-vehicle communication path 41la (that is, a
communication packet transmitted to the second formatiocn).
The first communication relay device 43a converts formation
identification information, and transmits this

communication packet to the inter-formation communication
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5 and transmts the communi cati on packet to the

inter-vehicle communication path 4la. The first

comuni cation relay device 43c receives a

comuni cati on packet communi cated between formations

out of conmuni cation packets t¥ansmtted fromthe

second comuni cation relay device 44c or 44d to 10 the

C%é@ﬂ XShIC&Eecgnﬂu Icg%hgglg 041% E@at ce 43a converts
nmuni cat i on - packe ransm tted t'o thef ﬁ

f oo ras t OO . 1d§helfuestlsﬁnmumb@métaanraﬁaﬁ devinee 43¢ icn
converts formation identification infornmation, and

tPAREHT L 5Ot ARS TEbRhuRPERBFORNpaEkeP Tt GOFRENICatIoN packets
| PdEE1 YO8 TRELAN GOMIHRLEELORAL2oRAL Buflin; TR 1L Bhch 40,

conmmuni cation relay device 43c converts formatio
i gdedt Tfaganiba théoromtiioncefiancpemiritcébi dhe packet-vehicle

h d f ' f '
NGRS T oL RBCT nl 87 £ of Bt Fon-EoRTF At Ao bath LY

49=vieadieansset sethe eonmunication paeket temhli@icated
i nter-vehicle 20 communi cation path 41c. The first

corrtpreaf PR F €PRY CcdbvPEeSomBUNAREtA38 PEAYEES transmitted
| denh i £, cakl 08, 4L OF AR QQt%nare W@b%@g Qﬁcpé?ck%gd to

¥ !
between the formations by using t expl ai ne
| the¢ hen seceneh éobedeoentni £8072hH @athn4éxamphat dscase

that the comunication 25 ter stal l d in
i oS O ek e e  LF bk or Rrufi6at Tormdtion).

treasm £ st dabntQi LbHei sAMPUNLGalib PR et 8881 RBLvABEs formation
installed in the first vehicle 42c in the second

f oot bhcaslexpl af aeds t Cormuandat Fensuéssi Ahtson
[ [ f. k
g 5%%&51& { % #Qé&é?aééophg 1§t%?|onr?ggaognFB%% Sgcatlon

ansm rom conmmunit ca erm na

gt iudes. fomentiont | denhnfiication refeynaetroneofiztheonverts
second formation as formation identification

i i Ot Pont SNt £ Eomhipl cht foRMyesPRnafi ncoggpnication
identdd i catipn Loforaatl AR, 3; ono£u£h§ffbéﬁﬁuﬁ§5a9§oﬁabackets

identification information of the conmnunication
(ﬂﬁﬂ&lﬁ&doﬁrmnnUh@evmt@rfﬂ@nmat1catcommunntatmanlpatbf40
communi cation term nal 46¢c as device

he
[HEhCTTTERET O T oroRBEToreBF Lo Re ofFnf GabPgninter-vehicle

destrhtetdDion path 41c. The first communication relay
devices 43a and 43c convert identification information of a
communication packet between the formations by using the
method explained in the second embodiment.

[0072] As an example, a case that the communication
terminal 46a installed in the first vehicle 42a in the
first formation transmits data to the communication
terminal 46c¢ installed in the first vehicle 42c¢ in the
second formation is explained. Communication-destination
identification information of a communication packet
transmitted from the communication terminal 46a includes
formation identification information of the second
formaticn as formation identification information of a

communication destination, car identification informatiecn
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5 Communi cation-source identification informati on of a
communi cati on packet transmtted fromthe

communi cation term nal 46a includes formation
identification information of the own formati on as
formation identification infozmation of a

communi cation source, car identification 10

|n 0 t f _the_own _car. .as [ ication.
O R FoRs Bt chRoagnfataladhe st chfel! ihelthahion of che
ld@mmuﬁicatn@ﬁ HekerAatien, oknEhacgomuideatiidication
t er m nal 46a as devi ce |dent|f|cat|on i nformati on of
t MefoeBakiiAncafi BhessareEnifetdRAUREERENER (46kees device

tié@ﬁﬁlflsgtiﬁnt%HﬁbEHEtEBH"B@'%ﬁ%‘%Bmh%hqb%%ho 6@%§t1natlon

passes throug e 1 n- vehicle conmuni cation pat
ahomrsniegeivedsbyrtheidsetofidcebimunicdbirontiehapt a
device 44a via the. i ehicle .c ni cation . :

B b vRanPPREe et oA SBG R CAOToRNe, SRR adsPELoD
4darhingds fesmahkongkdenbirhbheabhondbAtoriBLEeBn2@nformation
other than the own formation or finds car

| eenEhei eeki SArMehieRrnasi AroeRePnt hARNEAEicAR10ar in
Fbﬁfggﬂyyfbﬁa§foﬁ'Cgﬁﬁhhﬂégk?gn QSHEE 'ng%ogdengification
i nformat ron of "the comunication™ packét receirve fhe
sbmﬁ@dmabnnnnbﬁathenowalayrdevicar446enc®ﬁveat30hhe

car |dent|f|ca%|o informati on . of the 25 conmuni cati on

st L oF L Phe® nFRETPBACPALRBt SPBEEFYed d PRYA Fhe

cetehdent 4 cahi ORr b PHOEMBLI QR Phiet BEMAWA1ERE ibAt @erminal
the car identification information of the first car,

u%@@gast%@V;@%ntdénbafa@ﬂtnﬂhonnﬁprmﬁt¢onveftthg uni t

th
DAL DS, EOITUnk o2l g, POEKS0u! S0, ranmi e

|fm@m Nﬁ@l@bﬁm@ﬂﬂﬁyﬂiﬁﬁttéﬁmihﬁleﬂﬁacpaSEBs thisligh the in-
conmunj cation rel ay devi ce 43a recelves t he
CHRMtRT € aE PERUPpRER e O r BATEhES R nt @RdvéRj Efeeived by the

Q&ﬁﬂ%ﬂﬁC@&ﬁﬁ@n?@éblé&areygﬁ”dé@?cé'ﬁ§%dgg??FHéC§BL9@hlcle

relay 38 device 43a finds formation I cat1on
i ofronumt ¢oni ot hentet hanet heWban fbemaecondi notenication

SRR U LB oL LR P, L B

COUFBIN| €19 h OFhé by EeVhELi48aE0AYEALEScar identification
information other than the own car in the communication-
destination identification information of the communicaticn
packet received, the second communication relay device 44a
converts the car identification information of the
communication source of the communication packet received,
from the car identification information of the own car into
the car identification information of the first car, using
the identification-information converting unit, and
transmits the communication packet to the inter-vehicle
communication path 4la via the inter-vehicle communication
interface. The first communication relay device 43a
recelives the communication packet from the inter-vehicle

communication path 4la. When the first communication relay
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5 the formation identification information of the
comruni cati on source of the comuni cation packet
received, fromthe formation identification
information of the own fornmation into the formation
identification information of 3¢he first fornation,
using the identification-information 10 converting

ns t he _communi cat.i.on packet, to
e &P o il £ OR CoRRERREAE of “FEE “40°0 £ h8 PR o7 other
f@ﬁﬂﬁttﬁe §RAMER-&ath B8R hatehéa@@mmﬂhgcet&%h destination
comunication relay device 43c in the first vehicle

498enhif heaséeondnfpsPaht PonOLfetbevegmyaication packet
CPQHyEbgét'QHeP§9ESEOE§ﬁ§h%ESa£EBﬁr % &ghgﬂﬁh%”43a converts

conmuni cati on e I nter
cbhauﬁocmatmnnlmdentafecawhen tthécfmast caomfuiheat i on

rel ay device 43c finds identification infornmation of
TG ot RarFan a ENE BARTEBLAAEROR PACKRE Teceived,

CPﬂBMntH@thBma9§§B'E@éh@ﬂfiégﬁﬁbﬁ'EﬁEbQHah@Eﬁrgﬁttﬁﬁ own
of the communi cation 20 packet received first

chprnai tani bnteethy ﬁ@vméélﬂBcldeOﬁvéﬁﬂgtﬂhe fiofmaiagnon of

'Qﬁgtfi%gétkSEm%ﬁ rna&%?” 0 hghgden 1 %gnogaformation
destination o e cbnnunl ation—pac recelve

f&@mvéhﬁlﬁ@rﬁﬁitpnahdeﬂtaﬁbmatBOﬁhénEOmﬂ&thathn bheket to
second formation into the formation identification 25

i WFor bt §ont oF e hECBWRCTBRRAERBACTUBRRE fHeVia the inter-
| et f{SRtEOANu L PRYEE L NG HBLE,aNd @ﬁ@n§ﬂkgﬁ EB8munication

communi cation packet to the inter-vehicle
cn@h@M|@@Yl©@ pathidlthegi airhe vahérclevéBiclie the second
nunj cati on |nterf€ﬁ The secogd conmmuni [
g ¢

CET B He? cRC AT T AR CaBLof obarbge frahgghe inter-

Cﬂﬂﬂﬂ@tﬁ@ﬁléﬁmﬁ@§£@éthﬂ bheni abegivehhel enter-formation
conmuni cation interface. Wen the second

CTTLIMT bod b bon r E1Bgr Bevfce Waen thadsigaf communication
'fﬁﬁﬁ'féé§§&§”438fP{HE£ BefL 1 %P§a££§§tlﬁ§5rﬂ§tlgﬁeof the

own car i n the commuini catl on-oestr Rati on
i temtnd | Catrmani @9 as nflos navh ofioohat henconmunecatimdnonication-

dgcket recelve(g%ril g second, comuni cation rel a X , ,
CEAFCR oIV ST T FREER LT HRHRF{ @At Pontie Communication
lﬁHé&é&“fé&bfﬂe&hetﬁ@”ﬁyﬂéﬁaébﬁﬁuﬁféétD@B'981a9fd50§ce 43¢
comruni cati on packet received, fromthe car
converts the formation 1dentlf1catlon information of the
communication destination of the communication packet
received, from the formation identification information of
the second formation into the formaticn identification
information of the own formation, using the identification
converting unit, and transmits the communication packet to
the inter-vehicle communication path 41c via the inter-
vehicle communication interface. The second communication
relay device 44c in the vehicle 42c receives the
communication packet via the inter-vehicle communication
interface. When the second communication relay device 44c
finds car identificatien information of the first car as

the own car in the communication-destination identification
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5 identification information of the first car into the
car identification information of the own car, using
the identification converting unit, and transmts the
comuni cation packet to the in-vehicle comrunication
path 45c via the in-vehicle cx@munication interface.
The 10 communi cation term nal 46c¢c receives the

c ' n_-p e e d

ony T ek ont B S wahitBht baF  PHeBabhe  PkBlsad, che
destonat communtdecgat bngrebhey denﬂual@ablennvemnsnahe4&ar
itself fromthe in-vehicle camunication path 45

[ 053t Et FRr 1opet RE PR HPIt A& FbﬁtﬁO@WBBaFﬁEﬁPﬂaﬁsstlnatlOﬂ
'Qﬁnﬁﬁ&aéoﬁﬁuﬁbg§€185 bgekétr§Ec59vEeurEQoﬁn@9@| PRRL S,

and the present enbodi nent can achieve effects
i teemt thlceaoionhbstoohat hent hfr thanditeslr chr into the car

di h_enbodi
rPENGORENTC HFAghAR? B bt BBriant RSt PBR CPer afqBY: E0°

fiweﬁtifﬁtﬁtﬁbﬁht@nﬁett@h@ ancordang t@aAsmskXt Rhe
enbodi nent of the present invention. In FIG 16, a
CEPIHT EGR F HAN reR e eHeQPthﬁ9lPsV?HéFéPIé@mWHPHFﬁtéon path

vehicl e, 4 fﬁdvéﬁfcfgngyﬂhﬁﬁEb9915ﬁ|QMtQ?¥bE% 49 ks

connected to 25 communication termnals 51a and 51b,
fcmmmumnpée;owlaeam1nah Wéhlcéeem@ﬂﬁuhheatommupachtﬁon
vice 49 is_al.so_conne

t
RREET nBTC Vet P EE0 CHRAT AL T of SPAER T AB2CPHE. L hEommation

asf angenBntim@hi thei o 0NRYNE €ati 67 FeHayYaderpcend9
within the train is identical 30 to that of the

COPFFLAT 2R F ban redayideli ¢eci AtFeEf frem Fhe intyehipée
Wﬁﬂhﬁ glégk*gns gtﬁs?gcflrst car of a first

formation xanpl e. " [ 0075] The conmuni cation rel ay
deyd te] 49 I@th@ﬂGSp@ﬁaéﬂonknbérthehfmfehcemhudhmahtoare
interface 52, a first |dentlf|cat|o?oinforna i an

CH%%%W%?%@ %%I¥h%%e % SE%%nglrst to urth iments, and

'@K%“bfé&@ﬁtaﬁnbgé9mgﬁél@QnCQEM@&%&nng@bEs5ﬂdeﬁtlca1 to
format- information storage unit 55, a formt

det@sen of nghenthiss, and fourth embodiments.
[0074] Sixth embodiment

FIG. 16 is an arrangement diagram of a communication
relay device for a train within a train according to a
sixth embodiment of the present invention. In FIG. 16, a
communication relay device 49 is installed within a vehicle
47, and the communication relay device 49 is connected to
communication terminals 5la and 51b, for example, via an
in-vehicle communication path 50. The communication relay
gevice 49 is also connected to an inter-vehicle
communication path 48. The arrangement of the
communication relay device 49 within the train is identical
to that of the communication relay device in FIG. 7 or FIG.
14. The vehicle 47 is set as a first car of a first
formation, for example.

[0075] The communication relay device 49 includes an
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5 and an in-vehicle conmunication interface 57.

Functions of the inter-vehicle communication

interface 52 and the in- vehicle conmmunication

interface 57 are identical to those of the first and

second enbodi nents. [0076] Theidirst

identification i nformati on converting 10 unit 53 has
nldentiflesli gooinformtian,cenyversion, funetiqy of

convertlng ormation i dentrti catron i nf of fati on.

op&éﬁtiﬁnc@f1bhe1ﬁfbsmatdehtbbnoaktanglnhdmnﬁeloa second

converting unit 53 is identical to those of the fir

| HERE T T LaRT ORET AR 6P FREE OA7CERVEREFAGCUMPES 35a, aséﬁfmat-

3§ﬁfo}§a@ﬂgn3§goﬁgﬁgrghﬂg £Q, tgefEQHEEhd%%QQ%hﬁﬁﬁb unit 56,
77] 17 epl cts a st rUCt ure of a comruni cat’i on

pandeantxaﬂSﬂthéa anumppteavednbyntemianiec &f/i.on Functions of
term na of the present .enbodi ment. sh in E L
1508 R Eohmanr Cat TOR Backar Aok qhgs ace B ahd BHE o
CoanUBL eatbenudestt Nahi 9Atd0fhdentif heat i@Bntical to those

i nformati on, comuni cation-source identification

i%fthﬁtféﬁStaﬁadasaﬁﬁadpémppéﬁ@emﬁé
Cﬁ@@ﬁ@ﬂCat'9HedE§LgEaEaQHFa9%egkﬁbﬁagh%erha&ngakbg@ertlng

des formation rdentification I nformation
cnmiésbanuaagan01aeﬁbmﬁatabmonumbéprmhtaouoamumeaaup@n
destination, car 25.ide tlflgatlon i nf or.nati_on

CbPReR ORGP hg P8V EAPInGREBF (oPn LS Gt aATs dR format ton.

d@ﬁtbpéka@n@naaé deyi eerbdentibhteat baniohnhareRmben on
identifying a communication termnal within a vehicle

o¢omﬁ%r@bnﬁunntétbénlaesﬂﬁné@p@ﬁ tphghose of the first
Pif%@%@poﬁoE %Srﬁggenb{FS%L%lehangE%E'%@a, 35b, 35c,

des orna fon i Ication rnformt
C@mﬁeSD@ndtﬁgrﬁﬂn@ tbothat fonrounbabodimant .
communi cati on source, car identification informtion

cb??%%bondlﬁﬁGtolé 48P ALRDRr SHF UCFHESC Bimtin FERF B Cat Lon

SQMELE @PgngﬁYtE@d'gﬁatkéb@§§b@nb§lcohﬁﬁﬁﬁgﬁkh%ﬂ terminals
identifying a comunication termnal within a vehicle

of £ t blee conamantatnbndsnente. BSOEBPWhnlnh§IGh|ﬂd,oﬁhe

fourth emb t i f dentifjcat
S BHRRE T one PRAEAET ho BRkSOER! GPETRS figbaon Qestination

identification lnformation, communicaticon-source
identification information, and a data portion. The
communication-destination identification information
includes formation identificaticn information correspcnding
to a formation number of a communication destination, car
identification informaticn corresponding to a car number of
the communication destination, and device identification
information identifying a communication terminal within a
vehicle of the communication destination. The
communication-source identification informatiocn includes
formation identification information corresponding to a
formation number of a communication source, car
identification information corresponding to a car number of

the communication source, and device identificatiocn



5 as car identification information of a comrunication
source. In the present enbodi nent, specific car
identification information indicating own vehicle or

a car nunber of a comrunication source is used as car
identification information ofg1the comunication

source. 10 [0079] For exanple at the tine of data
trapsm ssion, |, mhgn he conmmuni cati on tern1n  chi
u§%£°§$8§FPPc188P IFY&REI Fi CAETBRIFAESPRRE e&Wl“a “within a
i peheat EngrovAeVebhwhaitatiear sougestification

informati on of a communi cati on source, a structure of
a[@%ﬁﬁhnicaﬁnoﬁhpaERéthPénéﬁpﬁﬁédeﬂb@ﬁﬂﬂﬁ@t15SPelelC car

gQHE#f?é%g?o&eﬁﬂkgghailgnl§n8§822?ﬁgiBQan@%i%ﬁe é% used

Specific car cation
5 |méonaﬁtLdentuﬁdtaaﬁbnglnﬁnrmahnoheoﬁldenbmhmmabamnon source.
i nf or t|on ndlcatlgg own ve is stored
i fentifi BREFBAT FRPSHARENEN 6?986ﬁﬁﬁnFé5tF&ﬁn§&§ﬂgétl°n

'gﬁﬁékﬁhgﬁéhoﬂnagcheﬁﬁ?n@kh°9eh§@@ed@¥'ﬁecar number of a
identification information indicating the

c@Qmmnntg@t@ﬂntéﬁnrﬂal151asedeasc@ar|déﬁﬂtﬂﬁ@éﬁﬁ@@n

on_of t c nagnlc Lon ter | 5la) is

%fégﬁgklagv?ge %e%?l i'ca |oﬁOPn ogkg ion of

10 CQUDWH]CatIEﬁrséﬁéﬁﬁlédeatlfhéatbmﬁ bif aarat teanshdssion,
25 identification information indicating own vehicle,

16N ek BRpFEINYN {SRE PN ChATBaNAS ed  &s UASTaPRECof 1€aFar
'9§Qﬁtif?@é%g?nLQE?EPEBEQBnOEnBQ@aQWH?C@ﬁn'Qeﬁléﬁglké& car

manner to t e first embodi men
t héegoifuoatabnoanfermehabns54b asesmmcnnnﬁonnatsonrce, a

di t nb f tifi ti
P e RS e bt pEaPabhs ot ra e Reg, g the

15 acoRRiRUBLEabhobepPRACKEL btranspl btednbwvambhhers. 18. as
conmuni cation termnal 5lb is as shown in FIG 19. As

sHowrn i b0 FFES - 199, 4gpegafifdenti ifeat i dacrRfeRMRLeRMation

TELERLL Dt LERL BB | LPOEY At} 00O ALRbHOn
| tedit ¢4t Cad | omn i Wi ohe) obs oftcpaiubhcatirohdesaufdéeation
Ifﬁ%%é&égféﬁogflgéﬁ&&?iégglogngogggéc?dentlflcatlon

20 informaticn, and device identification information
indicating the communication terminal 5la (device
identification information of the communication terminal
51a) 1is stored in device identification information of
communication-source identification information. For

25 identification information indicating own wvehicle, for
example, 0 (zero) can be used as a value of car
identification information of the own car in a similar
manner tc that of the first embodiment.
[0080] When the communication terminal 51b uses

30 information indicating a car number for car identification
informaticn of a communication source, a structure of a

communication packet transmitted from the communication

terminal 51b is as shown in FIG. 1%8. As shown in FIG. 19,
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5 identification information indicating the

communi cation termnal 51b (device identification

i nformati on of the conmmunication termnal 51b) is

stored in device identification infornmation of

comruni cation-source identifigation information. For

car identification 10 information indicating the first

car, a.ca unber in .this.case) can u

C8ht o Rurat a2 TBRReh AutekBratby i BaNcE IRy the 155t car
conpunt et kgbiohei ArBahat5da andi2ihing hoemal eft ealr) is
identification information used for a vehicle

i ASPEPAednwreR edentibicomiani catronaterni rdl dogmsedcation-

Qo@?X%”ESenE?%Ec?EQQH“Eh%éEhgngﬁrrhﬂﬁ'd%%ﬁ%e

identification infornmat own vehicle or
us@snaLEHCanmnhemnfbomacabn ndembatuaqtmhe cofatund icladri on
of a icati.on term.nal

R Y S L L A

st OkReR1 MRt L oRSLELATRE1 EOLNBE si BEBRER! Hanqakaut
whet her to use identification information indicating

owdevehftrtetopnt dnfesmatéan afinbemnunfigetégn-source

[ i i nf Lon of the conmunicati-0 .
A Y R R
CDﬂﬁuﬂmaaibﬂniﬁaibaﬁﬂngThaé Fsrseompuni aatbenni:ebeat ("1, in
i nformati on for each conmuni cation term nal install ed

W BF nCasqehFaneleEsUsedr eBCFnSERBPESr mat - i nf or mat i on
Stes a0¢ un'ASSQXpIQEHESrEBBVQet?EnkﬂbngoHﬁhhlégtlon

determ nes a conmuni cation tefmnal that transmts or
receivesla SDaC@nﬁuhibataoﬁOpaekebffceﬁiddenteflcatlon

i dept | f t ti . . i t,
ES RO T B Refint BF nit FORLBre 4 HShECoRR-oh: P
testhnal cst oedeépmt He1f osmatt A grEALESBD SE@&age

unit 55, The fornat.deternining unit 43 56 determ nes
viREEHer L Rt 43R CeHBRRRE| BAEPOACERE BEAREFOAN LRAPEREIAGN

O%de %ﬁfﬁ HOQ£ théfe"8§rm£ggb§r aknnﬁﬁﬁer for car

nt I catl on O a car e conmuni ¢at i on
tedemtnaticasionsiatbedation of a vehicle in which the
communication terminal itself is installed.

[0082] The format-information storage unit 55 stores
format information about whether to use identification
information indicating own vehicle or to use a car number,
for car identification information of the communication
terminals 5la and 5lb connected to the in-vehicle
communicaticon path 50. That is, communication format
information for each communication terminal installed
within a vehicle is stored in the format-information
storage unit 55. The format determining unit 56 determines
& communication terminal that transmits or receives a
communication packet from device identification information
of a communication packet, -based on format information of

each communication terminal stored in the format-

information storage unit 55. The format determining unit
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5 [0083] For exanple, there is considered a case that
the communication termnal 5la transmts a

comuni cati on packet to the comunication term na
5/b. FIG 20 is an exanple of a comunication packet
in this case. In the present embodinent, t he

comruni cation termnal 51a uses 10 "identification

or, on_indica L0 mn vehi,cl.e" f ormat., _an
| REORTRLLADL DL EBELDD. QU MBI CBn i e 0 TRlec, Bl son

alﬁ@lﬁatlnbnthGheBcherGBttblQ%blﬂﬁarlﬂbﬁkﬁﬁfldﬁ car

i ndicating own vehicle" is used as car identification

i hfBRFAELEAT 6P NcBfmBnFeat FBnwRESH fhEi 6RMEnication terminal
'9§nihgtgﬂié8n i nfornation. The comuni cation relay

device 49 receives the comunicati on packet using the
|ﬁ©0%ﬁﬂcle FoonﬂuampaELonhemEeuSacen51deaﬂd aem@emnm@@t the

whet her gecessa y ﬁo ghange.% format of % et
c8ﬂWﬁHP&§?Fbﬂnp CkBL"ededt Pnbd PG iE éoﬁﬁﬂﬁﬁééF o Packe
tesniRal codRubsERgibhetbernimk12618et eroni n@ URi GnS@xample
based on format information stored in the

f of nat CPHPORABEF bANSPOFKGE dRi £hE5. CASea régulthe pesent
CQHEH&iﬁéhton S'QX?Hﬁﬁ&8§t§8 SeL$mifan ﬁﬁ%b%%%s that

car er (0] |rs car, as the car
IUe@énfLﬁatabmonlMﬁﬁbnmhtmnnoﬁnﬁheatlng own vehicle" for a

communij cati gn-destination identificati .
'ﬁ?B@ﬁEti%ﬂg S ?P%ﬁ&ﬁ%?%tﬂﬁpst@6ﬂﬁﬁﬁ&c§ﬁg HSG&ck &G

frombetheshn- yehbehgccommni-éati op, i ntgehageisattiont he
i n-vehicle comunication path 50. FIG 21 depicts a

sinfiermaeiof nhélc@QWﬂﬁnpwatN@hlgé@ReﬂSun5€ﬁ|§80§§é

O EACT B0 Ter AL RR] TS T PAnS e 4 Eban EaLBR =0

pagketifivhtchni snasrahowdni.n Fhe cdhmuh@cklieon relay device
communi cation termnal 51b. In this case, the
chimbAFeAYPBNtRel agMBEYicatagn Pé€€P§e§SﬂH€ the in-vehicle

C@&HHEh?@ét?QnP?ﬁ%@ fgééng7sa nd%@@kﬁ ﬁeé4whether it is

conmmuni cation interface 57, detern1nes whet her it
i secagsa@sgaty tbaobangefarhmetnmaf bdhet hempommuaitéani packet

t dto th ti 51b
e nE el Rh REE SOt ORISR RE L h R reBhaeTh SR ifa e format

| & 08 At h ORg SERE U5 Nbased. on format information stored in
the format-informaticn storage unit 55. As a result, the
communication relay device 49 sets "car number", that is, a
car number of the first car, as the car identification
information of the communication-destination identification
information, and transmits this communication packet from
the in-vehicle communication interface 57 to the in-vehicle
communicaticn path 50. FIG. 21 depicts a structure of the
communication packet in this case.

[C084] There is considered a case that when the
communication terminal Sla transmits a communication packet,
which is as shown in FIG. 21, to the communication terminal
51b. In this case, the communication relay device 49

receives the communication packet using the in-vehicle
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5 the format-informati on storage unit 55. As a result,

the communication relay device 49 determnes that it

is not necessary to change the fornmat, and does not
change the format. The communi cation term nal 51b
receives the communication patket, of which format is

not changed, 10 transmtted fromthe conmunicati on
LEoRDAN c3l20on LA0BSkLBUTEher orlinelt o3 CRASIARKER A 1 s
case that t commini cat oA termnal 51b transmts a
coauenteayi bn pheket at dotrhetcodmihiec aiommuntieaminal packet

HEPhibSHaks, R PPEND300185m ReRMTats B osirg (he format

| akoe PRt hoAgl Nk €atkngakhe Ehr$brﬁg&"1h$orw@QqO@ss&@&ed in
car identification information of

cbhfruAPEBAF DANGeSTRAAPIOATPEEARI PG4t POn | ABoPmEISISeR.L, Che
'EomﬁﬂhﬁcgﬁESn ngagoﬁgvﬂh%aﬁboge%ékﬁxn%%v%%%t4%t is not

recei ves conmmuni cati on
| nevebseke tonuhahgat tha Zermaterbadedﬁés and change the
dgtern1nes whether it is, necessary %ha %e a formt

© t

Fhet conﬁﬂﬁlﬁﬁFWBﬂlﬁﬁERQP 88§Wﬂﬁ§& P& feceives the

cemahgagt%ntsa&@@ stayUstAg rbkRakOrEBhot changed,
determining unit based on format infornation

st@a@@miht@ﬁefr@mnﬁhe pﬁmmﬂnapa@mogt@eaqenaﬁu61@5 As
apesul L. the gR-gomyni cat Lon rel gy device 49 sgLs e

den ion I hf or mati on |n8|ca ng own veh

a@omhencaatlbﬂeﬂérﬁnﬁallemblatahgmht@naoEomhanlcatlon packet
communi cation-destination identification informatio
ahd ?P%n%ﬁ?@én%ﬁﬁ%loﬁoﬁﬁﬁﬁﬂﬁéﬁléﬁapacﬁéﬁ f?@nﬂ?hén example

'vaghbS&uﬁuHQHQHEbﬁa%éQQego Eﬁ&fsae% sal topthecs,

i n-vehi cl e communi cat 1 on pat 23 depicts a
strdettrtioftibe tofmumatabhomngackétingnthki $iredasear” is

0086] Furth t i d t hat
WhERT " THe. COREAPRAL R L 4P Aa 816 LPnGH {5

COSMMh CaLt OBn-Qaskehat WhChdkstasishowani Anfbomaz3on. In
to the communication termnal 51a. In this case, the

corhBinFeati onhe efagndeyfebionorréari de¥icred9 receives the
qg&ﬁHRﬁf@éf?@npsggﬁétuﬁégggtPﬁe'Qnyghhg $e¢ communication

interface 57, and determines whether it is necessary to
change a format of the communication packet destined to the
communication terminal 51a using the format determining
unit 56 based on format information stored in the format-
information storage unit 55. As a result, the
communication relay device 49 sets "identification
information indicating own vehicle"™ as the car
identification information of the communication-destination
identification information, and transmits this
communication packet from the in-vehicle communication
interface 57 to the in-vehicle communicaticn path 50. FIG.
23 depicts a structure of the communication packet in this
case.

[0086] Furthermore, there is considered a case that when
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5 comuni cation interface 57, and determ nes whet her

it is necessary to change a format of the

comuni cation packet destined to the conmunication

term nal 5la using the format determining unit 56

based on format information stased in the
format-information storage unit 55. As a result, the

1 0 ' ' e c 9 ines t it .S .
ng§8 gg@@g§g§é9 o£ F8¥m93¥% g%ér%gs%%%gggdéeC%ﬁ&?ﬂgéé%lon
Cpa@getthehltbrmﬁtasThEoQﬂnﬂunFﬁatiQB t epnithal cShamunication

recei ves_a__communi cati on packet, of which format is
nof'RhaAgedla - t r ARshl'E EeB2PPontP'ie COBMHINCEALPEN relay device

t@§”¥@@él§é9 tia EQQ%ZLlMQtESntBgcﬂggvﬁsgﬁﬁr%%%OQdJ%ehlcle

expl ained for comunication termnals wthin the sane
vehmmuelcatson1hateréeneeﬁguoandfde@emmnhe¢awh@ﬁher it is
i nformati on erfor

BT RRE bt FPnoBEPOP s B abrant Bt EOTIR-BLeRT Packet

ofibef in2 {0088t ¥bihenabaexanpkerafingut Bakl yisusignghe format
"information indicating own vehicle" and "car nunber"”

i deexpranhed poit @éhbeﬁ@diaenfpﬁméatﬁBEOﬁWﬁaﬁﬁatﬁaﬁred in
0%%@ EBPHHQ'Eﬁ%%?ﬂatESBHEEBkaaec95@%”95t0 h@eap&%%%ﬁ%

odl nment ornati on rcating ow fornation'
ancmtifior cat ion nehbgr&eeanebé925enﬁtmahby ubed fior is not
formation identjficatjon i.nfor

t
R O LT AR AT hBr Er Ty POBsbfeRs nabokrabag the

abo¥Rat t herROMIURhGRL L8R bR B¥rm3Aadevigerbekidekrai n
according to the present invention is useful for

copmlial tad t bpR bethiebn VEhveieB apsampér Adt Refs chenggd,
t{fégsmlgteglfigg %he c8 &8@#58”t%9h§¥ﬁge%ﬁgg for

rain, nAoun on a trarn having a
veho gt e forwnilenth@chbdvegoperathalubyeablméhbdlésx
connected to an inter-vehicle,5 conmuni cati on Eath and

t CHRIPHEFRRPR | BSEBHAR AT clt FBANpalR, SABRIVERPSHFe 6f S1milar
r&b Ryt PY: GRNTHNE G2kt 0RS-BEt ¥BEeMnformation is performed when

communication relay devices within a formation communicate
with each other.

{0088] While an example of mutually using "information
indicating own vehicle” and "car number" is explained for
vehicle identification information of a communication
terminal according to the present embodiment, "information
indicating own formation" and "formaticn number" can be
mutually used for formation identification information in a

similar manner.

INDUSTRIAL APPLICABILITY

[0089] As described above, the communication relay
device for a train according to the present invention is
useful for communications between vehicles and formations

of a train.



10

15

20

25

30

conmuni cation termnals installed within own vehicle

and conmuni cati ons between comruni cation term nal s
installed in different vehicles, the conmunication

rel ay device 10 conprising: an inter-vehicle

conmuni cation interface capablg of transmtting and

recei ving a communi cati on packet via the

inter-vehicle connunicationcﬁﬁgng?an i n-vehicle

conmuni cation interface capa 15 transmtting and

recei VANgolmeODBHEDL 6at keNapagket c¢i @otthe tiraivehieh@ted on a
comruni cation path; and an identification-infornmation
c%%@é?%?n@ udi r@hathagépg awMeRigéRi épgmation including a
deatificatienyLoforoRli 0BnAloReaCPBMUR GALEyonicle
estlnatl ninc I'h communi cation 20 destination

| demtafiication patbrandlbn eh anevshinileatpomunpaekebn path,

rec ived f n-vehi cl e communi cati on path via
FES S &t Bn kAR BG! Fofr iR Er PABEY! RBrFREE. brner

W&ﬂhﬁuﬁ1c¥@b®ﬁ|@etﬂﬁﬂ&i£|Qﬁ&t@@léafQﬁﬁﬁﬁhoﬁwﬁoﬁehlcle and
identifying a position of own vehicle within the

vediafel ¢dF bR $ ohcagees vehnghecitenni fecaiheas installed in

'&‘IPEQP&&?%Q&&&QWQ ?&#uﬂ niSFLL6H #eﬁlﬁgdsgﬁag{e

conmuni caf i on-source | tion
tdeneohsimg cat i on packet and then transn1ts t he

comuni cati on packet to the inter-vehicle
commurittat P ot ~ PR hCvF aCtHBRUR hERFL RN R8T face capable of

cormih cati 00 ARk erE ALy RRU; 3008RLA1 cWPEANVBALELE via the
identification information of a comruni cati on

d@SE@maY¢@mcl@c¢@@m@nlﬁat©nnupatht|on- desti nati on
|dent|f|cat|on? ormation.of, a co ﬂﬁﬁ gation gg;ketf
recei ved TrofTthe ?n‘f%er%h?%FéO%o ftarfon®parn=a?

Wit Bart 181 t i 19 - R £4 €= COMMYINE Cabi@ni PheLbACLacket via the
i ndi cates. own vehicle, vehicle identification

| FFOFPREGER FRETERE $Rl. YnPa Viehi 1@ and used in comon
by eacly, vehi gl f%é@i&t%‘f?foi’rﬁgt%ﬁ I:S#;O?%E?Hgaﬁnﬁgethat

vehi cl e |dent| Ication information 5 0

cormuni watn oveldasi ¢ nad¢oni Abdat hen tniosmatsohhef a
gggﬁﬁﬂﬁféﬁéfﬁklQiggtln§€léﬁelﬁng§Qa°£§ Sommunicatign.
destination identification information of a communication
packet received from the in-vehicle communication path via
the in-vehicle communication interface indicates other
vehicle, vehicle identification informaticon for identifying
a position of own vehicle within the vehicle formation as
vehicle identification information of a communication
source included in communication-source identification
information of the communication packet and then transmits
the communication packet to the inter-vehicle communication
path via the inter-vehicle communication interface, and
sets, when vehicle identification information of a
communication destination included in communication-

destination identification information of a communication

packet received from the inter-vehicle communication path
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via the in-vehicle communi cation interface. 2. The

comruni cation relay device for a train according 10

to claim1l, wherein the vehicle identification

information of the comruni cati on source included in

t he comruni cation- source idendification information

of the communi cation packet transmtted froma
CQEQUE¥8a£b9Qrt§rE] co&mun cat o%eql E%f%%ev%gygbates own
dentifrcation ormat ron rndica I'ng own vehi
amdhﬂeﬁd,iﬁeﬁ@ﬂﬂ@nlbyne&@hcmeﬂbﬁ|QnWb&hhmlbhelan&bih%g own

fornatlon 3. A communi cation rela¥ device for a_
t Yaphel FOARfedSBA AN GeRMERelyf 2ac r dFHiRa¢ Wgtain the

p&@ﬁ@&léyf8£m¥§bbﬁlstgﬁgabbﬁﬁéie %QeﬁQQQEEBQQOEOﬁﬁ%ormatlon

inter-vehicle communication path and to an in-vehicle
c@ﬁnﬁh@c@@mmnnpaah;oandesapabteoofandlayengtransmlts the

conmuni cat j ons ni.cat i erm na

o £ R PR R s En TR B R e g hgat ion path
bet seeie conrish €at &0Bomneh itAak &nl mﬁtakka@el. n

different vehicles, the 25 communication relay device

conprising: an inter-vehicle comunication interface

capabl @h@fcoxhﬁéﬂ%ﬂibﬁgﬁ@ﬁ!?g 8664 ¥LNg,a Somﬁhf?éfcic%ding
packet via the inter-vehic communi cati on path; an
|h@V@hacmelpomhunétattbe vaheciacedeapalblieadfo80information

nsmtti and receiving a co QI éatl on packet Vi a

tr
e TH- GIHT oF £ CohtanF BT Font et Kot ahht commanication-

l§%ﬁ&¢él£@éh@ﬂfi@£@i6ﬁtiﬁﬁoﬁﬁﬁﬁ@éh'89 HAkt cbRALNi 88 S on
when vehicle-formation identification information of

4% CheeoppunsRbt i of Heeni AatPORUNhEhuded t_ﬁrmmal within own
Q%ﬂﬂﬂ?igagéoyehﬁgfé'”&éé@ fLQSEEBB'Cﬁ%éﬁﬁ?F grnﬁgl atlng

conmuni catton recei ved®
|wwnmﬂnhi@&@ommwnm£@ﬁlﬂn pakmoni By &hehi feMebilel Rithin the
communj cation interface indicates other 5 vehicle
FOT iRt Dt OXBHT £ f or mat i on i dentification
information for identifying a position of own vehicle
formation within the train as vehicle-formation
i Hent i & | cauimon ¢af brmat ¢ bay oflenicenfoni gatrannsoupgrted on a

vehicle of a train having a plurality of vehicle formaticens,
cennected te an inter-vehicle communication path and to an
in-vehicle communication path, and capable of relaying
communications between communicaticon terminals installed
within own vehicle and communications between communication
terminals installed in different vehicles, the
communication relay device comprising:

an inter-vehicle communication interface capable of
transmitting and receiving a communication packet via the
inter-vehicle communication path;

an in-vehicle communication interface capable of
transmitting and receiving a communication packet via the
in-vehicle communication path; and

an identification-information converting unit that

sets, when vehicle-formation identification information of
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i ncl uded i n comuni cati on-source identification
informati on 10 of the communi cati on packet and then
transmits the conmunication packet to the

i nter-vehicle communi cation path via the
inter-vehicle communi cation ingerface, and sets, when
vehicle formation identification infornmation of a

n| cati Og dest,i n%tl on.inclu i n. comruni cat.i 0
nlica

ded 15
des?l NaReFd8ht PRPEARPSH |nﬁf%$;%qg§1 15§ cpmmunication-

CdﬁﬁumhﬁaﬁbﬁnldeﬁtKﬁhcé@@%hVQ&fB&ﬁﬁthB% ioFt er ceahiugli®ation
comruni cation path via the inter-vehicle
cBARBIAF cAEFBAVEAL éFPHCcENENdNCHESS Cdfin COPBRINgIc@tion path via

fQEQHEhOGehYETECESmRQEQEEEQBn q%%%' égg'fﬁalcat s other

information I ndicating ow vehicle formation and used
|meﬁmctenﬁonmbyleachvebhbdbefbmmﬂmtbnnmﬂdmmufndaalon
train as . the _vehicle-formation identi on .
R b o F L B P! BRoqearmner SH aia irdS
tf@ﬁﬁﬁti@nthﬁthﬁﬁnﬁﬂé|%@EhﬁnaBa%%ﬁEcH@—EB%mb%l%%h|C|e
communi cation path via the in-vehicle conmunication

|h@%nraée¢a25om iThergshiani eat Roporelay caéviote SPor cg
ﬁlg §8§O£glggmmﬁﬁa§ ?thcaPﬂQSEeh FhQ?f&catlop ﬁﬁformatlon

ormatfroni I'on ormation o
C@ﬁﬂvhecabmmnn$oat¢enlpebhéedahﬁ then transmits the
conmuni cation-source identjfication information of the

3BORBINT tab T oRe bt ket Ot FARsAPEEETVEROMLE Communication

COPMN, €At ERD jhesripahiwh EhiBnAWA i “eRighe ih$erface, and
vehicle-formation identification I nformation

|ﬁ@t%atthHOMﬁhvehecferm@tman|@denamdlusedonn106nwmation of

h vehicle fornptiop.within
SRR LETeR Ful SRR PELSh o ELEREA Tn R RPER: B thon-
vedhseleabfod idahhicobht guhednbyreaabbni B a pbwhahit¥tion
of 5 vehi cl e fornatlons each formati on havi ng one or

ot ekel ehfeeeecdchbrracile totan-vahérlyeRpemanication path
CoMIU calh 00, éﬁl??g %ﬂméﬁ1&§t¥8ﬁ'theQQQHEnEEQEEQEeS own

pat h, and capa ayi ng comuni cati ons bet ween
cormiml € at o omat eemj neéksiclasfabikedivnt hilanowhivehioche
aﬂﬁfggﬂgyféﬁaiﬁ ygagfﬁgegwn vehicle formation and used in
common by each vehicle formation within the train as the
vehicle-formation identification information of the
communication destination and then transmits the
communication packet to the in-vehicle communicatiocn path

via the in-vehicle communication interface.

4. The communicaticn relay device for a train according
to claim 3, wherein the vehicle-formation identification
information of the communication source included in the
communication-source identification information of the
communication packet transmitted from a communication
terminal within own vehicle is vehicle-formation
identification information indicating own vehicle formation

and used in common by each vehicle formation within the
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10 conmuni cation termnals installed in different
vehicles, the communication relay device conpri sing:
an inter-vehicle communi cation interface capabl e of
transmtting and receiving a comruni cati on packet via
the inter-vehicle comunicatiom path; 15 an
i n-vehicle communi cation interface capabl e of
%ansn1tt|ng and receiving a conmuni cati on packet via
I'h-vehi cl e conmuni cation path; a first
identification-information converting unit that sets,
mhen vehicle-formation identification 20 information
-a cBnfitRreRirBAlaBsTRAAYI BRVILREl d@&daj frain, mounted on a
gnyehgagkog Q?é&h”ébhgﬁghggatb&'g@&b%%iﬁgf%rgﬁ r%ﬁlty of
conmruni cat 1 on pac received via t I n-vehicle
cmahunieafuomatmbasfaaehlﬁdkmatesnohheﬁngebmel@r more

f or mat e-formati on i dent| ati on
BTSN P BPeSESH bRt By PRECE bk HIA! cBflmppi cation path
vehiicte LRr MBLiyeRi W EhEBmkNBickEdbR 88th, and capable of
vehicle-formation identification information of a

coahanitat Fornsourebipnel bakdern communiicatiion- seumdeals
bﬁﬁ@%éi%ﬁét%QEhiﬂf8& Béﬁ?o?& %HS Egﬁﬁﬂﬂ&%gk“gﬁsp%%K%Een
n I's t

efore e connunlca i 0 ransm ia the
3@ommmﬁtcaehbnlEecmnnumscahsoaluaﬂeﬁﬁadeffaménsewghlc1es,

when vehicle-formation identification information of
at N onRY R AFR bhCHeSEL Akt BRI FRcFOURYLEANT:

comun&at P8z - 9§§EbﬂétbQHth?EEtEbEaEhQErEBE%rEﬁbb%@e of
of a conmmuni cati on packet received via

|hr@msmehtcm@ @@ﬁnnﬁpeaVLog a|npmmﬂaceatmdncaaegebwwla the
c e for tlon vehi C#ﬁ for t|on identification

|n? F el TonT %d?%%??ﬁbc% “¥ehf formati on and used

in con@@nl@yv@ncblyebbﬁh@nﬁ@aﬂabhomnéewﬁéhbncbb@b&éabm
as the vehicle-formation identification information.
of FmEtbhhumi Bl i BACHEYiNHadi BATBERAFRLEAR Packet via the

cggnyg&gg{éogoﬁgggg%a£§oﬂr sgitted via the in-vehicle

conmuni cation I nterface; a a second
identiéiﬁhr$bnid@mbrﬁntabnonenﬂéormaglunitonverting unit

that sets, when vehicle-formation identification
information of a communication destination included in
communication-destination identification information of a
communication packet received via the in-vehicle
communication interface indicates cother vehicle formation,
vehicle-formation identification information for
identifying a position of own vehicle formation within the
train as vehicle-formation identification information of a
communication source included in communication-source
identification information of the communication packet
before the communication packet is transmitted via the
inter-vehicle communication interface, and sets, when
vehicle-formation identification information of a
communication destination included in communication-

destination identification information of a communication
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10 that sets, when vehicle identification information
of a communication destination included in
comuni cation- destination identification infornation
of a conmuni cation packet received via the in-vehicle
comrmuni cation interface indicades other vehicle or
when vehicle-formation 15 identification i nformation
Obathe. commualeal ,9 dest naLion.yndical s, oLner ;o
vehicle tormation, "vehicle ident cati on or ma
fmntédéabefynﬂgcatBQSDWMOWe@ﬁcawnfw@haﬂuan\Mﬂdmutndua
ﬁhlcle formati on as vehicle identification

PORAEL PBn1lgrRE L EdRAtRPRat I dRTEGICE R Gddd i o vehicle

C@HBMQ'C%B' gﬂdsg%ee lhd%ewohcw %%c'hnfv%‘i’ﬁ%tl'eorf&fmatﬂl%n
conmmuni cat i on pac ket before the comuni cati on pac ket

i sithianshet tedini ast hbei meariolehifolramacdwmudideattiidication
wh hi.cl denti fi,cat
AP EP AR RS anoBY LS ot L R e e Pt P (ks che

| Boe@ONBEEabhopadhedeski Rabheniitdent ivfilacahleOnn-vehicle
informati on, of a comuni cation packet received via

t REMPRRéFaG RN cLBLEBAAGRF caPPon interface indicates
own VeQ'QE@onMGQH%h€ EQEQg&EthEEBQma%@Eﬁr%%E%%@tlng unit

i ndi cati ng own veh |c e and used in conmon by each
thatIeeMﬁthwhenheehehﬂeledéotmﬁucamlas tihé€ orehitdlom 33 a

i dent i fi i (i
(eSHiHar Fon- SBerBre: LRb Commt baFTon pACKBE 62 0n-

taagsihbtednVviadchberk BatVBhI €heceRRREBKCAl AN communication
interface. 51 6. The communication relay device for a

tPaFRehcEBFEiNgd vdackBEmiB vahéFdencpRaunication interface
ﬁHHPEAEQE'8Eﬁé9uﬁéﬁlk?8”§kfbﬁék'9§51Fﬁf°%€§hb%ﬁo%f

e conmuni cation pac ransmtt
CDdHnniﬁﬁtabhoheﬁﬂfﬁahamﬂbhlDfomhevebmmh61bachude@estination

vehicle 5 identification information indicatin , ,
v%%?%?%t%ﬁdoﬁgéﬁ VERIEORMORIBY Laakh VEREELE WAERI ﬁfﬂﬁétlon

t{aFHr@st YERI gbe lﬁgﬁﬂif§hﬁ@thOEOEQEQBHaEEOBwﬁfvEB@cle
comruni cation source, and vehicle-formation

|@€hhlm|b@@l@ﬁhlﬂierﬁatmahlondasaVehQCéan1deehuéu@atlon
forga Qland Esed in co ag oX a gehlﬁg dl% in
formation Wt A nt Ke"Frarncas eﬁ|3F8 f SFfrat'e
communlcatlon source identification information of the
communication packet before the communication packet is
transmitted via the inter-vehicle communicaticn interface,
and sets, when vehicle identification information of a
communication destination included in communication-
destination identification information of a communication
packet received via the inter-vehicle communication
interface indicates own vehicle, vehicle identification
informaticn indicating own vehicle and used in common by
each vehicle within the vehicle formation as the wvehicle
identification information of the communication destination
before the communication packet is transmitted via the in-

vehicle communication interface.
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identification information of the comruni cation
source. 7. The comrunication relay device for a train
according to claiml, further conprising: 15 a
format-informati on storage unit that has stored
therein, for each communicatiofnlterm nal installed
within own vehicle, information about whether a
format . of uehighec tdent Lhhaatiag,inf eummli on used forq; o
own veﬁlcle 'S F st ngt using eni &l e
iﬂ@ntlénmaBLOWhEBEthBhEO&ommdhﬁahtm@n2@o@WﬁeV&@@ﬂﬂiflcation
and _used in common by each vehicle within the vehicle

fb?ﬁﬁf@%ﬁloﬂrOﬁstﬁesé@@ﬁ&nﬂéﬁﬁépnugﬁﬁéeﬁeﬁFéPémltted from a

| dephification LBEALRBLI gR-hon LARNLERYNG 3nROSiOhenicle
own vehicle wthin the vehicle formation; and

fodﬁntlﬁetatmvnlmgfunmatuhat1ddneaﬁungsowheWh®ncuE a2l used

i s_necessary to_change.a.forngat.of conmuni cati on

RS Bt RER B b TR Bl e sE e orsy ek e

fonsmt i fiNEOLPAL iARCEHAEAE. BAI theWhehRUAitA@ion source, and

identification-[nfornatiQn.conyert[n% unit sets, when

thehvehecferngehent teanrrdhlrardPratPoRrBRtIgD gpeicating own

C@@HPEi&abeHag§8B'QﬁB'Bth”EEUQ flmbp. BE h vehicle

conmuni cati on-desti nati on |dent| Icatio ornati on

of ottheticonwiuhhtat tba paeketasevehvedeﬁfommaheon

in-ve conmuni.cati on pat a the in-vehicle

R e e roE ot R Atk LeB bRl ha: bomplRi S heRnergurce.

and the format determ ning unit determ nes that

format information used by a transm ssion-source

cBnnunT@%t¢@mmu@tﬁaﬁapnofeﬂhﬁ devaranifeat rohrpackecciegding

tp$ éié?ﬁ {org&}t ¥Sh gl@ .identification

[ %entl an a positi

ormati on’ f or Osition of own vehicle

-mﬁthlnatﬂ@rm£h+ch60£maﬂnbnontaSagheunehiehet has stored

identification informati on of the comrunicati on_source
i MRFLRIEY | hOT he2ebnroRTeBi FehigBukBENiBaAL iPPEalil8F Within

| S0 P& Ofe OF 5 £ PE-GOPTYRAI CBLIL PN, RBEKEL QngoEHQQ of vehicle

transnmts 10 the communi cation packet to th
i ent vehtet togomiinroat ion upaﬂhfvraOWhevehlcle is a first
IPt mayeyéng gggygflC?&égglk?ég££ggein?ormat1on indicating
own vehicle and used in common by each vehicle within the
vehicle formation, or is a second format using vehicle
identification information for identifying a position of
own vehicle within the vehicle formation; and

a format determining unit that determines whether it
is necessary to change a format of the communication packet,
based on the format information stored in the format-
information storage unit, wherein

the identification-information converting unit

sets, when the vehicle identification information of
the communication destination included in the
communication-destination identification information of the

communication packet received from the in-vehicle

communication path via the in-vehicle communication
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sets, when the vehicle identification information of

t he communi cati on destination included in the

conmuni cati on-destination identification infornmation

of the 15 communication packet received fromthe

i nter-vehicle commnication pash via the inter-vehicle

connunication i nterface indicates own vehicle and the
EB%f?SéGEHhﬁéQ es o%%ege%g es t%a%h%o?g%%at
orna ion-use ransnlsS|on tination

C@@ﬂ@ﬂmtﬂih@nuhEtndéabrmﬁnéhetB@tC@ﬁﬁMﬂtC&hE@ﬁmﬁ&Qb@Iused by

is the first format, the vehicle identification

|%f%¥ﬁﬁ??bﬁSFﬂﬂléﬁPFﬁ@ ERAMYBAFEF&cAngcEEéd2 i R fcéRfon

b&oﬁﬁ&91¥§9i8hep§bk9tn1%h€h¥e?h95% EBEHBE'O@h%SvehH%le

vehicle identification i nformation of
ouﬁﬂmhléa@aonondesfonaatonnaﬁdrthdﬁntnémsngts theition of
conmmuni cat i_n- vehi.cl e .
Cnr 35t S DEE RSV ERS RERL RIS eRPEIE CeBmam She: gRnicle
lﬂa@mfﬁggcasloﬁh@ngaﬂmaeh@atb@nthél@Mmﬂamu@gt&@h &ource
train according to claim5, further conprising: 30 a

f bR FrHEE AT bR nRB P ORCBTBRAGRT ANt SPHAEChASEaEEagation
tfﬁﬁgfﬁatigﬁ SﬁFQ?&OHEﬁQhﬁﬁEéEEoLeEEEQQk 5H§t%h£ﬁdtransmits

own ve ornati on about whet her a
f oneratommhunvebhatien pdehetftoathen1nhém%nahuoﬁeusedmﬁoncat1on
own_vehicle is, a fi format usi vehicl e

|QEER|Y+%aY?%anE?BrH%P%8ﬁe|HBW@HPFﬁ@tQBRleEﬁFEFEGanGHd

used i fle€OMPR=RY:BACHeMEBILEl Eaht hENchBeonVeRitekRation of
formation, or is a second format using vehicle

i tenit FPMEER | ot | pif od et i bAt Lon idenufesi Ay &hposition
of o NN YENLCL & 0 LRLD; bhe, yehi ke Lot aRlLopy A00i8, of the

for erm ni ng uni erm nes- whe
nammsamdqatuomhpm@Eea tecantveaf ftbe cheminteatwvehicle
packet, based on the format information stored in the

F RO 1 ¢ F B e o €idrae tRFer-WRBiIELR ¢BMPHRication
sgcondeddenthdi cat LOnsiNf QEARLY ONaLQNVEEL FRYRHPI betermining

sets, when the vehicle identification information of
twmﬂtxﬁﬁmwwmam¢©ntMQStfnamaOnlnﬁotmdedonnushé by a

transmission-destination communication terminal of the
communication packet is the first format, the vehicle
identification information indicating own vehicle and used
in common by each vehicle within the vehicle formation as
the wvehicle identification information of the communication
destination and then transmits the communication packet to
the in~vehicle communication path via the in-vehicle

communication interface.

8. The communication relay device for a train according
to claim 5, further comprising:

a format-information storage unit that has stored
therein, for each communication terminal installed within
own vehicle, information about whether a format of vehicle

identification information used for own vehicle is a first
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comruni cation-destination identification infornation
of the communication packet received via the
in-vehicle 15 comuni cation interface indicates other
vehicle or when the vehicle-formation identification
information of the communicaty®n destination

i ndi cates other vehicle formation, and also when the
| BFIPh LR ARG HD 3 SRR STLOES Pt 9o incicaving
conmunktRatienahar aepal iaf cbheceomfuRiacht Wemipacket dhSn the
the first format, the vehicle identification _

i HEBFFaBi 6ATPBEIONdeRTi £yi AgSECEast ficgmast Usimy elsibdicd e

W 4DAR; EDE LY eBRCL B roALIBELORGES 1¥eRkAlG ing a position of
identification information of the co ni cati on
sounceehncladedthnnt heecorhinileatfbomasawnce a2861

i dentificati i ti f.th i cat.i ket
bt or 67 F- iRt CAPTon HalRet TEoEr BHERIALEE S PaGiRES it
| Dt ere¥ebkslk@ €onAHAhGaAt hoRoirRker HECe heakdns@hS caWi@h packet,

the vehicle identification information of the
clonfedi eat Fop destphatndprratigdedtioneghdn3dghe format-
C pﬁ L.on- i.natj [ ification i nformati on
O?H?ﬁe g?%ﬁﬁuﬁggg%égnhgggke?ﬁgéggbved via the
i nt er - vehi steondoimtant ¢at tanibntentfacaattidncabeseawing unit
vehi cl e and taga format determ ning _unit determ nes

r

t hat f%?ﬁﬁt v Eﬁ?i8ﬁh5&leu§g8n6§fécatlon information of

€ R8SEbaRLANCHeSbhNAL oML GONBUNL 6RY L8B4t ehmpal  of
the communi cation packet is the first format, the
vepimhel¢gdentinfieatioatinfoiaaniofiradicat ingocowaticn of the

icle. i 1 b h,yehicle within th
VR oA e labrahCac Parva FE8 rignchrrelerdn

| obatoRi cobioh iheereoovUDh@athensdesheracanchef 8rewhen the
t he communi cation packet is transmtted via the
i Tevehi T ECEBARLATN chifBRl FhFeFiaBeinformation of the

Qgﬁﬂ%@ﬁf@é{?@nr&%@%igg%bgg ?Hﬁiéa%égigthggrv@hégle formation,

conmuni cat i on rel ay vice for a train, nounted on a
vad cd esof wlaeh rahve havinag detvehmthénfonmiti datermines that
' connected to an

ipcludin luralit f_vehicles,
TSP e oP 8= ComthinT Eat Pone pat AOERASE6ORRSPHE GBI cl o
COPmmhMh L4t OFn PBéPninal of the communication packet is the
first format, the vehicle identification information for
identifying a position of own vehicle within the wvehicle
formaticn as vehicle identification information of the
communication source included in the communicaticon-source
identification information of the communication packet
before the communication packet is transmitted via the
inter-vehicle communication interface, and

sets, when the vehicle identification information of
the communication destination included in the
communication-destination identification information of the
communication packet received via the inter-vehicle
communication interface indicates own vehicle and the

format determining unit determines that format information
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and capabl e of relaying comuni cati ons between 15
communi cation termnals installed within own vehicle
and conmmuni cati ons between conmuni cation term nal s
installed in different vehicles, the nethod
conprising: converting, when vehicle identification
informati on of a communi cati on destination included
| n.cqmuncation, 20 destination. identifieation
AFornati on-of & conmini cation packet received
the tnevehmmhalcaﬁmunipabk@m pat Rhel &irshe fidrméehi clie
communi cation interface indicates other vehicle,

v%ﬁFéFéelagﬁPFFﬁéﬁﬁFéﬁnlﬁPéP%ﬁ?FéﬁnoﬂHQlQﬁﬁﬁ%%MQ%ﬂ|Wﬁ?lCle
SQH&Cﬁse&hhﬁhcbﬁmbﬂchgd@gchnv%ﬂq@g@' GALIHAR 25 SQWGE 1 e
identification infornmati on of the conmuni cati on

pé@kmataﬂd gs tvbhi gekbircdentdbntatticatichoimdtdromtion of the

i ndi cating, . ch

oA ERhL A B e G BN pE Pat T U sitdite packer
id@“tkéh@ﬂlt@@dlﬁﬁérﬁﬁblQH—v&ﬁ&cﬂ@eﬁbmﬁﬁhﬁ@aﬁl@@sEhk@&face.
of own vehicle within the 30 vehicle formati on and

then transmtting the communication packet to the

i gter- xeﬁb ﬁnEQH?YBhC?EEQQ Rat Ry Ehg tragn,for a
inter-ve e communi cation I nterface 5
coummunmaatmnnreéayynﬂehmdefﬁbraattaamnacmnmdm@@ ohoa

claim erein the nethod co es conver.tin en

S T O S L O LS b A A TR LU
d§§uk5§it9nofnGéH§§@ehn €0ARURLEAt LanxdesthicBat kR D 1e
identification informati on of a communi cati on packet
reewyyedcaEbant hethnged- véhaalenc@ﬁﬁwﬁﬁ@appwmupapﬁtvp@ path,
t ehi.c | rfa i.cates

d%ﬁdv% #%ﬁ%% Q%e |c§29¥§ ?ﬁ%lca ?gaglﬁfgg%aF%on of

t@@mﬂ@ﬂﬂﬁﬂtﬂﬁhiOérmdﬁslbnahsﬁﬁll%hlthh$nvehh0behicle and
identification information 10 for identify

pORTRIBhCBF 1 B0A Dehiers ﬁPWﬁPHlFﬂélOveﬁﬁéménﬁéﬁnépﬁéﬁllEd in
'@IPféF@ﬁE'@ehgéﬂééf'Eﬁé'ﬁ@thB&OEHRBkQan ndi cating

own vehicle and used in conmon by each vehicle within

the vehbtcvertongmt voanandhinéa tdansmfntangonhenformatlon of
COﬁﬂUﬂIC&tIOQ gacget to the in-v?hlcle conmmuni cat i

p%t% mmunicaticn estination included in communica lOI'l-“

destination identification information of a communication

qn terminal
rom

packet received from the in-vehicle communication path via
the in-vehicle communication interface indicates other
vehicle, vehicle identification information of a
communication source, which is included in communication-
source identification information of the communication
packet and is vehicle identification information indicating
own vehicle and used in common by each vehicle within the
vehicle formation, into vehicle identification information
for identifying a position of own vehicle within the
vehicle formation and then transmitting the communication
packet to the inter-vehicle communication path via the

inter-vehicle communication interface.
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15 via the in-vehicle conmunication interface. 11. A

communi cation relay nethod for a train, for a

comuni cation relay device for a train, nounted on a

vehicle of a train including a plurality of vehicle 20

formati ons, connected to an int®r-vehicle

comruni cation path and to an in-vehicle comunication

pat h, d capahl e rel aying c ni_.cati_ons betmee
e e i S e
and c@ammn9cawh@malbetheemetﬁamnu@m@ahe@@ t%mmeﬁﬂﬁhg, when
installed in different vehicles, 25 the nethod
CHAPEFSEngdeRbheFEEREN WRERTTEILENe OfoPmEcrBRnication
'g@QEiBéE?BhOTncigﬁgﬁnﬁh'ggmﬁﬁnﬁcggqgﬂ g%@%&%ﬁtlon
destination inclu communi cati on-desti nati on
|déantifmaatmnn|mﬁ@ommatmnnobfaa communii cattiiom p@@%@t
recei ved f%on1tgg in- ? conmuni cati on _pat h i h

t he“FhYV8hi EPE ofmdhi 85t |"8 fit EPPAUBCARGCAt B8t via the
ot heervebhckee M@ﬁ}nghﬁcfa@ﬁﬁﬂt iaRerirdent iihidGakite’d own vehicle,
information of a comunication source, which is .

i iehbged iAcubafilArEaProAnseumas irdenti fhearicsrusgcation

[ ' of c 0 S

R e ek Ry PP kb SRR ARl oh® infornation
I hdtr catiengi owinyehi chbeitionmafi onnandhused wnthdnmuhe

b hicle. formation i.thin. the train, .intq
%ﬂ?t? g?ﬁ%@Fbﬂ“rdéﬂFPfF@ﬁ%Fgﬁ SdﬁﬁféﬁﬁﬁﬁF&ﬁ“f&Pformatlon

| deatbiying awROSELE BN0EnaWIs¥ahk 6l eomfBhMBYi @Ach vehicle
wWthin the'train and then transmtting the

cohbuhi caheonepacket feemehéonnesd- ¢bhhckeansmitting the

i ir - yehi cl . .
cOR £8t L o, BRLPetc 2o b= ShRETRNE, Spmmupiganion patn

rel aythet hedvépicaet calmnuaceatdbaginterekaem 11,
wherein the nmethod conprises converting, when
vehicle-formation identification informati on of a

CPW”AC%MH 98§£;8§t keﬂaynﬁ%yqsa H:ercgnwaaﬁat iFan- 4

destination identrfication”information of
oounmmmce@toun15ebagkéevmeeefvedaftnauhhemounted on a
| e conmmuni ca

t hi
g S R L R pa eI RS o5 aehdne

formations, connected to an inter-vehicle communication
path and to an in-vehicle communication path, and capable
of relaying communications between communication terminals
installed within own vehicle and communications between
cemmunication terminals installed in different vehicles,
the method comprising:

converting, when vehicle-formation identificaticn
information of a communication destination inciuded in
communication-destination identification information of a
communication packet received from the in-vehicle
communication path via the in-vehicle communication
interface indicates other vehicle, vehicle-focrmation
identification information of a communication source, which

is included in communication-scurce identificaticn
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vehicle formation, vehicle-formation identification
i nformati on of the conmuni cation destination into
vehicle- formation identification infornmation
i ndi cating own vehicle 20 formati on and used in comon
by each vehicle formation wtdgn the train and then
transnitting t he comuni cati on packet to the

ehicle co jcation path via the.in- hIC
AR ELErB e EhEr R B s oR bEKER alBluE Fepapie-

methegdcfoh adkhaifichkehon ie@BRWALGah 9Adiehay ndevee vehicle
for a train, nmounted on a vehicle of a train

C%ﬁ¥m@HF@@ %?dcéﬁﬁﬁnﬂﬁgcﬁmﬁpﬂr§W| 9c5fV@Qﬁpépeformatlon
%Gﬁ%ﬁogﬁeegfg BorQHEBOGegﬁgﬂggfgﬁﬁagﬁogoagentlflcatlon

connectéd to an 1 nter-vehi cl e commni cation
pamﬁorﬁﬁtaud forandentvéhicheacpomunicat bdnopat kehdrde
capabl e, of rel ayi ng. conmuni cati.ons between . .
CEYRTAT L% i BAEELP NTREI 8747 Re BRI BacHi ERPRSBYTYBM Che
?@Qmﬁ@ﬂﬂ@@t?@ﬁ!?Q@k@@tﬂ@eeheCQHHEBL%@h&@metébmhﬂﬁh%ation
installed in different vehicles, 57 the nethod
cloapl i 61 agtheohveerirnghishencoahbclieatdent ihteatiacn -
informati on of a conmmuni cati on destination included
in conmuni cation- destination identification
| 12 or nBlt¢ ofohuRi cOEDUNI eala9nmbrhaakebrr eceirued bremrding
t he i n-vehicle communi cation gath via .the in-vehicle

cotmuhf £t + bn YREER+AcE PnBFEAPESCBFREL SCFeRPEFETGARG, When
WheR YEDL €L ek Of JRL 1 QB EdentL il 6at kAR rhAt OBABEEOD Of

a conmmuni cation destination I ndicates other vehicle
f@wmmmmxﬂatv@hl@éetldehtoﬁlcatlodednﬁornammonlgﬁtaome
n _co ni cati on-source

T THT ELe T oh AT SE NGO of P ENET G RHnF cafi BRI i1 Sat ion

p@@éﬂ@ét rewéwedisw@fhlﬁh@ ideatifepatlencbhQhABLEOBN path
i ndi cating owmn vehicle and used in common by each

veht ctiee vqrr@w?] Yeh}él‘ﬁ%l pommppigayepncletryéAErf irdirgRes own
Jg] &9{ %gen& ;f& 8,43 998ht58§n9£f9$@tlon
venl Ccl e e

|n t ve e fOfﬂH 1 on; converti ng,
\Mﬁﬁbmmﬁﬁrmm éﬁrmm¢|@@mmdﬁntafloatdeﬂtlnatmbnaﬁhOD gbhicle-
t é&éﬁ%q%g"f éﬂgffgggéiggtiggokggkggﬁ indicating own wvehicle
formation and used in common by each vehicle formation
within the train and then transmitting the communication
packet to the in-vehicle communication path via the in-

vehicle communication interface.

13. A communication relay method for a train, for a
communication relay device for a train, mounted on a
vehicle cof a train configured by combining a plurality of
vehicle formations each formation having one or more
vehicles, connected to an inter-vehicle communication path
and to an in-vehicle communication path, and capable of
relaying communications between communication terminals
installed within own vehicle and communications between

communication terminals installed in different wvehicles,
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ot her vehicle formation, vehicle-formation

identification information of a comruni cati on source

included in 20 conmuni cati on-source identification

i nformati on of the conmmunication packet, which is

vehicle-formation identificatgon infornation

indicating own vehicle formation and used in conmon

g each vegicle formation within the train, into

\Y; % cles ?8 mat"BRFPdBAE I fi cati on infornation 25 for

i denti tyhngraipgsi WtheR oknewnevehieghe ffieaRALINOA NWiditzft ion of

the train and then transmtting the comunication

p%cR%Pm?ﬁlCﬁhéOPnﬁ@Ft&éﬁﬁépé é@ﬁﬁﬁﬂﬁ@aﬂmoﬁoﬂﬁﬁﬁbﬂﬂilOn‘

tHSakELQElXShESEﬁt1§QBHEQQSaEhQBrhﬂE9rEa%% 390%%un1%%tlon

comruni catron re for a train according

cpatheﬂSrembévednfthﬁ rethdd- &ehmbﬂseSOmmonueetun@ path via

en vehicg Lornation i dentifi cati i nf or.mat i
%%nh%n?% toh 88@@PH&FPBﬁ°Pn&PG&é aFﬁ %@dlcates other

cegnyaiga@tonhgﬁSbéﬁabi@nfbgﬁathahcaabﬁelE&EQ&&6hlon

of a conmmunication packet received fromthe

|h@é@rm@m@meofc@nﬁgmmumi:éhlpat Hegtanehéon indicates other

'9 Ef Y@hf8£ﬁ QQgﬁunbﬁﬁﬁF ?QE%E §88t1§ §%%% %Wgon of a
e fornm |on 5°formationi |

|@énmnmic@n1@ﬁ therconmoilcattdonn deshunate@ionwBothce

is.vehicle-formation identification information for

| HAFR T 1 {1 7g- AOPosT £ PERE bt OBwA Ly ERPCPEMTRBARAFIGR Packet,

Wit Db theyinabne 18ERcYehbglexho ARbFRAAtion indicating own
identification information I ndicating own vehicle

foriatl onand @n@dusedcommoonhvnebyheaehlvéhiwhehln the train,

fornati ; and converti icle_ .
R b e b rarh o5 SRS Eb thnf e FORT L Eying 2
dess i nadh onE MMmchemﬁcy@hwgtﬁlhd@nél%éﬁabu@nformatlon, and
information for identifying a position of own vehicle

15 wi tFPRVer Veng cl ehebr vakiohe - farwavénncidentification

| geat L1 cath oe tﬁ@oégﬁﬁuﬁ cé Qbﬁ?&%9918%21¥Sh&85§c3995

used 1 n common eVVIt Int traln an
t¢nheirwﬁhnnle|ﬁ@rm@elonpnnunichéiﬁnrmatkeh toethéfication

ehicle co ni cation, path

ormation of a communication source included in
communication-source identification informaticn of the
communication packet, which is vehicle-formation
identification information indicating own vehicle formation
and used in common by each vehicle formation within the
train, into vehicle-formation identification information
for identifying a position of own vehicle fermation within
the train and then transmitting the communication packet to

the inter-vehicle communication path via the inter-vehicle

communication interface.

14. The communication relay method for a train according
te claim 13, wherein the method comprises:
cenverting, when vehicle-formation identification

information of a communication destination included in
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via the in-vehicle communi cation interface.
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communication-destination identification information of a
communication packet received from the inter-vehicle
communication path via the inter-vehicle communication
interface indicates own vehicle formation, vehicle-
formation identification information of the communication
destination, which is vehicle-formation identification
information for identifying a position of own vehicle
formation within the train, into vehicle-formation
identification information indicating own vehicle formation
and used in common by each vehicle formation within the
train; and

converting vehicle identification informaticn of the
communication destination, which is wvehicle identification
information for identifying a position of own vehicle
within a vehicle formation, into vehicle identification
informaticn indicating own vehicle and used in common by
each vehicle within the train and then transmitting the
communication packet to the in-vehicle communication path

via the in-vehicle communication interface.



