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1 DESCRI PTI ON COVMUNI CATI ON RELAY DEVI CE FOR TRAI N AND
COVMUNI CATI ON RELAY METHOD FOR TRAIN 5 TECHNI CAL FI ELD

[ 0001] The present invention relates to a comruni cation
relay device for a train and @ communi cation rel ay

met hod t hereof. 10 BACKGROUND ART

[ 0002] Conventional ly, TCP/|P. has_been well known as a
comuni cati on protocol . PRSFER T BNan I P address is

used as information to identify each device when
conmuni cati ons 15 between devices are perforned. That

i s COMYBW ITERION RELise PEVIRIEQqUEEIRy TaRétIdlr Al FOMPUNTCATION

addr esses are aIIo%%ﬁﬁg.aﬁmgﬁﬁj%%%h%&Angetmork.

[ 0003] When each deviCé transmts conmunication data to
a network, the device transmts the data, attaching a
ansm ssion-destination | P address and a

20 tr
??%%@ﬁ?%%iEEE%%urce | P address to t he data. Wen
F@@@PP'CatTQ@Sp§é§e@€rIR€QEQi&§'PQlQ%@éa{on§t¥6mt§mi@ation

commuhi cation relay device connecting the networks
petévrasvacpaf dr contralnushfiga acommunication relay method
Eﬁg@gg}ssion-destination | P address, and transfers

BACKGROUND ART

[0002] Conventionally, TCP/IP has been well known as a
communication protocol. In TCP/IP, an IP address is used
as information to identify each device when communications
between devices are performed. That is, when TCP/IP is
used, uniquely determined IP addresses are allocated to
devices on a network.

[GOO3] 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 control
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 communicaticn 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

communicatiocn data transmitted by a device on a local
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25 conmuni cation data to a device that has the

transm ssion-destination | P address. [0004] When a

| ocal network is connected to the Internet, an IP

address attached to comunicajion data of a device on

the local network is converted by a nmethod call ed

Net wor k 30 Address Transl ation (NAT). A NAT processing
BAFYOT hatnPet § oF AES NATA oY dshanAP RErFessies whet, into an

mgtgﬁggésscg ﬁﬂésiﬁt££§@§nﬁéfaog%SPHéCﬁﬁfP.ﬂggé§§§m% unit,
1 C

ed to communi cati on dat a transn1t
andevigesoita &btal c@nnetswook ene csmm@n3$aemo@ydah@ to
nit nto an | P address

d
PRE PREEEREE Ao lRt Her R oo B bad R £ P i1as an 1

Lhapsskt Snaht e5cEONNEE LR, t BENCOFPHNA Catd Q8 dat 8oh 0
the Internet. The NAT processing unit also holds an IP

geatdrestonnlB hddatsnet Woikh &dnwkkeghgd to communication
%r DspLSSt 9n: d?%&%a £4 0P L B2 %gre§§to“QthP'§d@£é§§h8§ a

communi catl on a recéived fromihe I|nternet Into
aaviPeaddress Dbcaldﬁatﬂerbn theé tD&ﬁkmnE$mmfkeraodnver81on
transmts after conversjon the CO ni cat i

ta t
the FeRarRABEWOPR. 7Rt hPstay ! °9d n%%@?égn ??ﬁEhgs way,

Logal i Ret WRr Knganc eQMEBE GatR MWhhhe8ndeNi68tOMNWi PR a device
Internet via the NAT processing unit. [0005]A

eechhéqletefnaATvéanthe WRBdphotedalyafepit.

FRPEYR cathops het usen 2 hosal nebaorkeandot sy cor

et but or connunlca i ons ween
togahn et wobks Bothawhng ﬂbééerﬁetwnekman@ aﬂdrESBeSnet pbut
(for exanple, see Nonpatent Literature

ﬁ@@@ef@5n9@mwp6h§PFyonﬁob%EW?%?nPéeﬁﬁﬁn%eaﬁ%oﬁ%tworks
Retyeenqdeybeen: aheanoed Laayebicbescol axbhple, Lbere

nomn a techni que of performng
Bonpaheécht Lbhsrgtara 1) .

[0006] Conventionally, to perform communications between
devices arranged in vehicles of a train, there has been
known a technique of performing communications 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 transmission scurce 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.
[0007] Patent Document 1: Japanese Patent Application Laid-
open No. 2004-201476

Nonpatent Literature 1: ‘Internetworking with TCP/IP’,
by Douglas E. Comer, Vol.l, 4th Edition, August 2002,
KYORITSU SHUPPAN Co., Ltd.
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20 communi cation relay device by arranging the

comrmuni cation relay device in each vehicle. For

exanpl e, Patent Docunent 1 discloses a comrunication

relay device that rewites rekative vehicle-formation

nunbers of a destination address and a transm ssion
rce add a data communi cation 25 packet. Wth

Pﬁ?gLQBHBFggFagwgﬁNTEgﬂnunlcatlons bet ween arbitrary

pRABUAMCAbI BR tef.UkPak$ TAstalvedrionvehicles can be
conti nued even when vehicle formations are nerged.

[000%] PaténnsbdeunensitnalapaneserPatehf IAppkieagdons a

Lo R, FO8E AR5, NP gt b LBt B Ticvicos
Vaktal14ahikdiehooleAugass Qﬁ@Qm,KﬁEE&HSMb&HMPR@hﬁEbe
Ltd. 3 DI SCLOSURE. OF | NVENTI ON  PROBLEM TO BE SOLVED

évrmﬁélPNVEﬁTPéﬂFﬁéoﬁ@?tﬁﬁ%?derTaagv%u%%?o%aﬁﬁeva of

TEREEPalig1 ¥sedaAsracEQPBUN;ERE OB Pr 0¥ RGOl £0ris desirable
communi cations between devices 5 installed in vehicies

bhaa thalaamahtyhehaé devehesl enfoekhefdonofepbarhlive
i Tra are._nm ind u
YERLFASE PakR EReor Enl YR £Bafbs b ¥btE W ovpaint of

fanerbyperohgdemhaegersst al hed hhifiespesteverveBhetess.
have the sane | P address, froma viewoint of 10

ﬁﬁﬂgﬁécturﬁﬁgOpﬁﬁﬁEQ%ﬁEﬁ?thﬁﬁdOﬁHPﬁ%%ﬁaF%% ppme IP address
¥§?g %?gggE0999é§5h098235£QQnHEBHogeoEoH§i88ré@e iPaPBhicles

in each formation are not changed around. However, because
trains are used such that formations thereof are merged and
divided, communicaticns cannot be performed normally when
there are devices that have the same IP address at the time
of merging. Thus, a method of allocating IP addresses to
the all formations that have a possibility to be connected
is considered. However, this has a problem in that
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.

[0010] 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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for devices in each formation can be considered if
vehicles in each formati on are not changed around.

However, because trains are used such that formations
thereof are merged and 15 divjded, communications

cannot be perfornmed normally when there are devices

that have the sane IP address at the tinme of nerging.

Bhgs, lamisekéanobfabl BEAVPRE RACHAEFe8BBSSt 2R ALMAIpTEMENT
Lor 1HR0% Nahabaye 20POSILRT EbENal oleHEOBREE! Ednb Sex .
consi dered.” However probl em i n that

mengeabl e ane @mésdablénbennabnohasabeehlmadedlbyvseweof

limtation of | P address ace, and nmana t

&Re PPRYGr BLEP Swseaéﬁ d@9|8§9 goﬂgsgggnﬁF%QGHQ ifbention
Q01Q] Gensider sacshhyat tanivwhere1agt wetkcaddressesrkor and
respective formati ons are determ ned and TCP/IP is

as@@mmgslmh@noanr@é@wamﬁ@hodstb@rﬁ@fn@akéuehlthaPSﬁmBle to
PREADS ERRLBIXSETBELY nOMIUN GBLECHL! BABACHCOLNEL B!

ornat iOh neérgi ng, conmmunications using
TeRakRrbatorE @OﬁﬁuhheabyoprQMEdtmglNéﬁlbatmﬁénrmh91on even
two net wor ks. net wor k ,addresses to

Ho t
HBPGeG oL 108 BTGP Eh et BRE L P Pe AP RERE B e REy Such as a
ébhﬁ%a%ﬁtazﬁegﬁegegé ak! geathngonehwosknaddygsses Levices

the all formations that have a possibility to be
anﬁgedlB§ donsiidéredntt Mebindssa prdbleming thapossible to

bl
R (s o

ress space,

@&ﬂ&@&ﬁgﬂbeaﬁcaen@bwmak1ad@ness for each formation
becormes conpl ex. [0011] The present invention has been
nade in view of the above problens, and an object of

ﬁN%rg%%n%ot%%%@tbﬁﬂBiEMs to provide a conmunication

evice for a train and a conmmuni cation rel ay
ﬁﬁohad t heffeokoiwki nyei prpbdsinsl desgrpbefiopppve and achieve
evi ces . and facilitate

c bet
ﬁgﬁaﬁglca 583858ﬁwﬁﬁ3g§ FOR FgeRti £ g&F?ogOFn ot on

|ven whieg ¢emMiuBi gabisenti deRkhkiicali @hilchf asMmbuaned on a
such as a 10 redundant I P address is given to the_sane

wypecéﬁ edviecssaiinstariad pnvghirdeeAP P8k ERed NCARG DT
rgglt& B?S% Rﬁ%l%g 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 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 identification information of a communication

destination included in communication-destination
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performa flexible operation at the tinme of nerging or

dividing vehicle formations. 15 MEANS FOR SOLVI NG

PROBLEM [ 0012] To sol ve the probl ens descri bed above

and achi eve the object, a congunication relay device

for a train according to the present invention, which

is nmounted on a vehicle of a train having a vehlcle

ﬁdenﬁﬂf@ﬁatm@hudhﬁgr@aﬁgoplQfaﬁlFym@PH%@ﬁFéPésPaCket
ggﬁ%ggde ma hénﬁgrvgﬁgc?EeCSBH?ﬁﬂhgﬁ bﬁn Ra hvﬁgdthe in-
an In-ve e “communi caton an ab e o

ﬁehayu@gcemﬂuumbeatbﬁnsnbetﬂeea ¢ndmuateatobher vehicle,

termnals installed,. wthi wn vehicle and .. .
EERGNECAfPBRs thEEREER LBARGRREADP 0RO et IPAEEYIng 2

b@%&@hbﬁdofno%ﬁ dihfenenyiyghhckes, venckudesor@abrion as
I'nter-vehicle communication interface capabl e of

Ueamsﬁﬁtudﬂgtaﬁdca@@envanéoamééﬁﬁnnpéaﬁu@ﬁmma@kéﬁtvpa
the inter- cQ ni p n
§8Hﬁﬁﬁ|&8 ﬂeln%erFace cggégﬁon ggp¥g§8ﬁ???¥%?&853ion

hLe¢ernbigod 6@MIHAI eahinaAidAtpaaketckia the themehmehemits
comuni cati on path; and an |dent|f|cat|opagﬂfornat on

EBRv EPPIAGLGAEL ORhRACKEES FOWhBR VBRFErEeNdenti FPRBPRSFation
Eﬁkﬂfqﬁg'QﬁeOEnQeQQ%EHQbQQtbeﬁmGﬁ§E56§bhomnke§Eaaed hAd

onmmuni cati on-destination 5 identification
Bateunmheonveﬁlaleonﬁantcénp@hlpacReﬁoréééﬂ@édOfr@m

i n-vehi.c gemmuni ication path viia th 03 Lcle
EORRUTLEREAOR. FReer PAEoPANEIEas ot et COURIEEL 16hE
vehicchatidant ukheakriieatiBhonimabraation bdeat cbyingiaabion
position of own vehicle within the vehicle fornmation

gaclkehi erecigent trrathen INGESFHERE 6/ Sofogmunication path
%ggngﬂkfghkgg %gﬂﬁﬁge'@BhﬁgﬁgcaQ169”HHQb9§%b%n1%@%%%%es own

entiification i nformtion of the communication packet
aeﬁlthen teansiiet $dehe icdmatniocatindprpacken tlodikating own

hi cl tion 10 ia the . .
VRCSFLFoRPEl §oEamiiinF G an inPBr ads Land YAE01nER

vehiiehe irdeRkicfibeatizson henfehiali-on dehta rearyRincahifetmation
destlnatlon i ncl uded i n conmuni cati on-desti nati on

pdetihief coatiuon canflenmieissa net 180c emsuihest iteFnFaEdkst the
LRERLNed o LAZ,LAL @l VRl 62 CRTMMAI CRkkAR RAkA kS patn

& “Pneer Cl'e "Cormuni cation Tnter
iidi eaked newshiehiec lcemmvehicelte oindenttiefifeats.on
i nformation indicating owm vehicle and used in conmon

by each vehicle within the vehicle formation as the
yeRipehe drdent frivgaidrapy nfor mation

[0013] According to the present invention, in
communications between communication terminals installed in
different vehicles within a vehicle formation, vehicle
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 information 1is

used for the same type of communication terminals in each
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of the communi cation destination and then transmts
the 20 communi cati on packet to the in-vehicle

comuni cation path via the in-vehicle conmunication
interface. EFFECT OF THE | NVENTI ON [0013] According to
the present invention, in 25 conmunications between
communi cation termnals installed in different
vehiicles wil'hRirefareehii&l ésf 6PEalPERSSHEHI EPesSet toO

bd%%ahﬁ'%%&b%ntggkehgﬁg'QBepeafagse&bﬁyaﬂg 2ROShhI on
SPMEYeht'cre within & fof mati on IS attac eg to
gamfuricat ifon- daghi Rahiianei, denti treahi opekratépmat cen be
and conmmuni cati.on- 30 source identification

PRESPFEEFoA LeFRELY -a comuni cati on destination can be

identified and communi cati ons can be perfornmed even
when the sane identification information is used for
BRE EFa e SCRE TaONc OmbBAFaNGEN terminals in each 6

ot R 2 Bt PR PBEST B 5500 o
dichfreentiatiion edch vehinthecaandnt railnyoperatieodsrcantrain
be perforned flexibly. 5 BRIEF DEECR PTI ON OF DRAMVN%S '
FOOPATRPG TP Ps T4 TBroERPAFdg R Cffal PnErGdes ta +nVention
Crai n aceording o s I el arbediment of thatrecant
ireLent iden.i cBBFLG. FZG.s lamidhdiangevent cdicagoamaéfion.
Cownu%&%%t%o%epicts a structure of a communication packet
transmitted and received by communication terminals
according to the first embodiment.

FIG. 4 depicts a structure of a communication packet
in the first embodiment when a communication terminal of a
first car transmits data te 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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relay devices in FIG 1 within a vehicle formation
FIG 3 depicts a structure of a comrunicati on packet
transmtted and received by conmunication termnals
according to the first enbodiment. 15FIG 4 depicts a
structure of a comuni cation packet in the first
enbodi nent when a conmmunicatiaon termnal of a first

R PEns it & dAtatt 694 ednAuhi E5Li 6R PeFﬁWﬁHPlSFtéO“

secandqakr Bl GiratdepiChs @ skEUEHUEBrRhtaon.
conmuni cati on packet 20 in the first embodi nent

t r ans#iltt.ed Of demiateoamgniruatiron eél aycdapipécphiphepacket
flr%%ecagc%%d emb%%%%en?h%% %s&?gggﬂl%@Bhogcgg%HUHELgiion

"cts & St ruct onmuni cati on
mﬁlb@ed%wn&b enbodiemgnt stecarved bheth&reﬁnﬁbmmaaﬁbﬁnto an
25 termnal _of the second car. FIG 7 is an
APCERGERBAC LG SGFENPOFAEdRRURPER i on rel ay devices for

a traipfcM §hi Rl Lrai B accardipg £ 2 %@&ﬁﬂglcatlon acket
enbodi nent of the present invention. g

depitties sacenduetipod inkna cennﬂmﬁdabwohhpacm@mu3®catlcn

HeaBR b Ag oo e “cbebng Enbbathentecond ot i iBg.

depi ctr3Ga Sbr uet whe aekaagessmunucayiran pacbemmunlthelon
second enbodi nent transmtted froma comuni cati on
relayndevéres £rese &apiaf vathipse f@rﬁaEéﬁﬁuﬁF€8F?éﬁg to a

nalnefiiRehkr 8k €8k BheBepfCondeher RRLI ON.
Reer gy B

epicts a structure of a comuni cati on packet
in th§I§ec@ﬂddepbodsnensttuansmetDédafcommanlcatlon packet

communi,cati,on rel a vice in the first car_of Ehe
FRPBEME G et POR EGORVFRL Y- GERTEPS Eb AN  CALaR S OF the
RatiRd embodiment.

FIG. 14 is an arrangement diagram of communication
relay devices for a train within a formation according to a
fourth embodiment of the present invention.

FIG. 15 is an arrangement diagram of 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 communication
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 is an example of a structure of a
communication packet in the sixth embodiment transmitted
from a communication terminal 5l1a.

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

from a communication terminal 51ib.
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FIG 11 depicts a structure of a communi cati on packet

in the second enbodi nent received by the comrunication
term nal of the first car of the second formation.

10FI G 12 is an arrangenent d%agran1of conmuni cati on
relay devices for a train within a formation according
to a third enbodi nent of the present invention.

FIG ¥3GdepPcts anseradPhreCsdf 2asStbhfitinFeaPfofd packet

I L n i yed nj j r :
PR PP g oG Eenr . che SRMTHTRBLLONChEl PLaALAi fLed by
anheangement cdicagnanmeofniceimtihkcabi bher ebayudeviatésnf or
atrain mﬁagin a formation according to a fourth
EREBAPAENP18F the present invention. FIG 15 is an
arrangepent 1di agram-eknpeBMURI gakieic2Arkebayadevi ces
for atrain wwthin a formation according to a fifth
eppBgnyeat ien pPRekpresanthpngérthopmbodinentpreceigefsby

ar.r rent. . di.agr.am a nmuni cati on rel ay device

?§F goﬁggﬁgga}%gbnggggggéét?g%'according to a gixth
enbodiFment 2af ikhanpeeaepiei n¥ent sonuc28ERGof1@ depicts

a structure of a comunication cket transmtted an
FeRBRIS2by CBoRRGREEAL Pl Perrhal STBPO¢RENS| keRRsRifeed by
eRRodLARhication termkh&@l 8bi 80aRnexaBRh@n9talion
structure of a conmunication packet in the sixth
erbodinméntleransmitted 30 froma conmuni cation
term 51a. . El 19.i Le of .a
struc Eké é? ésc8ﬁnﬁﬁ9@§?Fo§fp%cggfgﬁﬁﬂgﬁeogich
eshadnieat ibhapamketednf tae aigohmenbedtventt eepknakd by
51b. 8 , FIG 20 is an_exanple of a structure of
&hEoFREIAPEAEREACPatREMINALL Ré3si xt h enbodi nent
transmtted by the communi cation termnal 5la to the
communi cation term nal 51b

EXPLANATIONS OF LETTERS OR NUMERALS

{0015 i, 16a, 16b, 16c, 16d Communication relay device
, 15 Inter-vehicle communication path
, 17a, 17b, 17c¢c, 174 In-vehicle communication path

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

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

8 1In~vehicle communication interface

9, 10, 11 Vehicle

12, 13 Formation

l4a, 1l4b Vehicle

55 Format-information storage unit

56 Format determining unit

BEST MODE (S} FOR CARRYING QUT THE INVENTION
{0016] 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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5FIG 21 is an exanple of a structure of a

communi cati on packet in the sixth enbodi nent received

by the conmunication term nal 51b. FIG 22 is an

exanple of a structure of a cemmunication packet in

the sixth enbodi nent transmitted by 10 the

conmmuni cation termnal 51b to the comuni cation, ,

Lelgindn seiail withppelergnce i/ gﬁgnﬁpgogpagying drawings.

%ﬁb g&%%%anl%v%ﬁqq%%'Q%th%@ Ragkekd Bot ReeSk¥bBdiments.
ment received by the comrunication term nal 51a.

I@OEXRLANAEwomﬁb@ElmEﬁfERS OR NUMERALS [0015] 1, 16a,

2,15 Mitier vanPeld ComACEAN SRoparhoIudes & g

boafibktRatliés, ok/@d kamtehiicke ieonmidniagatieen cpatthr2@4train
5, 18a, 18b, 18c, 18d Communi cation termnal 6
peeREidiingatticon- iTRAFGEmEIPeR 186Rte i f§euRiresent invention,

e an FAPIRSSRLA 1) Rl rjtey o)
Eommatiion tida, rdbvwWekivdloe 55rfFer mak-diinnfiostatiilen within a
E%g ugh% the communication relay device 1 1s connected
to an inter-vehicle communication path 2 and is also
connected to an in-vehicle communication path 3. For
example, communicaticn terminals 4 and 5 are connected to
the in-vehicle communication path 3. The inter-vehicle
communication path 2 is a communication path to connect
vehicles. The in-vehicle communication path 3 is a
communication path installed within each vehicle, and
connects the communication terminals 4 and 5 within a
vehicle and the communication relay device 1. The
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.
[CGG18] The communication relay device 1 includes an
identification-information converting unit 6, an inter-
vehicle communication interface 7 connected to the
identification-information converting unit © 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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56 Format determ ning unit 30 BEST MODE(S) FOR

CARRYI NG OQUT THE | NVENTI ON [ 0016] Exenpl ary enbodi nent s

of a conmuni cation relay device for a train and a

conmuni cation relay nethod fofga train according to

the present invention will be explained 9 belowin

detail with reference to the acconpan%lng dr awm ngs.
T%@”bﬁ%@bﬁPHWW@éﬁﬁﬁéﬁni§eﬁ@ﬂn@ﬂnﬂt@é Po CPABunicates with a

gﬂgﬁgf %ﬂon[Q%¥ lrihs%gqggﬁwg%to%hgi %ehﬁc@e?lQﬁ%
I agram t a s

i ncl ud es configuration o
@mmmmmuamnumm telrayi netdvidce rf 6r partfoaims aommmdnngt&@na using

first, enbodi t of th t FIG 1
o AT oA OE ek 1™ SAkTo oAl EREI on

@@ ndRVitGerf Qe 1@yt ki denst.al ired Widkhicn fa ckehbel-e,
and the communi cation relay device 1 is connected 10

o farmakien venivelrd iegmiitc & ilon epriR i2eghgeilovapdsh
%%%%%%%%% tQ %%d n- vehlcle comuni cation path 3. For

conmuni catlon termnals 4 and 5 are connected
@onma |n \FElE . cmeleommuammam@@mematm;&grﬁmeof communication

i nter- vehlcle GO tlon path 2 is ni_cation
BRI ST SCt P18 WehiceSPithe [RNEHECg Tt ion.  In FIG.

QOWW%%h%ﬁ%%O@ quh %n@slq C%@”%%k%%tw%%1@§%@ I askaldogfected
wi't hi n each vehlcle and connects t he connunlcatlon

tl@r mhrml ©rgleand o5 fmirtthian V@W@ﬁleclf@rmlp_ﬁ)e {hereinafter,
LGk iQn 'g%' ay, deyi.ce 11@*&& C QYN G Olv%%lcle 9 is a

tern1na|s 4 are xanples of "various
gapahl eaaf, ttlh&n&mhtﬂdl@g 1and sr eceievviong data ianst ahledehicle
within a vehicle, and the nunber of these

ddmignitc &iEH Céfm Rals the AGE™AitiPed to two and can

g%o@®M arbth%%% Rerhene [0018L-ThgueQmuniceaticaR @Y ce 1a
evice 1 includes an

and communication terminals 4a and 5a are installed, and
these are connected by an in-~vehicle communication path 3a.
The communication relay device 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 6a, an inter-vehicle communication
interface 7a, and an in-vehicle communication interface B8a.
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 Sa are also devices
having a communication function capable of transmitting and
receiving data.

[cc21] Similarly, in the wvehicle 10, a communication

relay device 1b and communication terminals 4b and 5b are
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25 identification-informati on converting unit 6, an

i nter-vehicle communication interface 7 connected to

the identification-informtion converting unit 6 and

the inter-vehicle connunlcatlp? path 2, and an

i n-vehicle comuni cation interface 8 connected to the
identification- 30 information converting unit 6 and

tife tiod-hpshi @nel EomEnPEgt ICORTEER I3 P YCERMIRI Y&l 6ng
RelfRan LR SOWIMM aall 0R kel Aahqt g%whhethe

communi cation termnal 5 are p érformed usih
idmmmMMMdaiummnnaﬂaqawewnc@aﬂb 3nclidevhem udentlfication—

ation termnal 4 ar conmuni ates
gép%r?oflé?rerﬁtr}é’ig "Asta %Ibed Fln * r‘f& K gﬂn EFe t he
%Eﬂ?ﬂsa@u%ttll% teRrFalced 70, AnReEhon B vebuR edtindhs cation
using the inter-vehicle cormmuni cat i on path 2 via the 5

@mﬁﬂﬁﬁ&gﬁlaﬁw r drajrhgeviebd cle fhe & communication relay
'd@?l 1ggbé$PCkH&8%HEEQ%HCQ%%%EEEp%.%%{%Fgofg]éﬁ& 5

explaln oW W t erence to
|xmsa®l&@ﬁan@amemMeaea@manmmmne@m@dnhqammonnﬁahaycle
devices in FIG wi.thin a vel le f
E@W?HQhﬂﬁqﬂO@Sp§%h1§c -andt YvhﬁgéggEﬁ]cﬁgg ngn’ he

@@Wﬁﬁﬂﬂ%&ﬂﬂ&ﬂIﬂéia%r@%%iE% ﬁ%rqh%lﬂ@%%cb% fiolemRtirf@Ration-
(hereinafter, "fornation"), for exanple. Assune that

tine ovetaitdloa @qnsreatflumgs tunc:tar oy hany éhitelre vedh 1|C§~ €a
SGCOﬂdJ%%Eu 8%%?Fa% e %%dlin fﬁ“ﬁgﬁf5T7 co qyy%ation

fOr rmat | ommuni ca
mﬁv@rﬁa@@ Ge . Ia and connunlcatlon tern1na|s 4a and 5a
are i nstall ed, and these are cqnnected by _an

1007 cI e TEEMARTERLCET 198t Fe3&Y TRE 166mhdniitaliten vehicle

rge' Thd denf@iridas r%%fy gihaldeony q%nttlhqealvemctl@atlo, and
of the communication relay device 1 in 20 FIG

Theweﬁxmmanuﬂaﬂmwmgued@w sleowze ﬂh91®o¢m@nweaumd@ rél aye

ce | i.ncl udes ntification- |nfornat . .
CORPETL TG nict B0 CUAE | Rber \GREre Eorha ATl icat ion
ioatr@r ac e ridngRiad bk wiekrV et he hgemasnisgatiiogn and 11.
interface 8a. A connection npde of the conmuni cati on

rl®0zp ldevi ddG-a,3 ﬂ@@lﬁ%@mﬁ}ﬁ%ﬂr@n e PGP adi@en
?%ck%%dtkg%skﬂﬁ%%@!%lﬁh%%QEHQ%%a dﬁﬂﬁﬁf@%ﬂf%ﬁmﬁ%}mlnals

entical to that o e connunlc tion relay device 1
Ehao&@mmgntaaMhmwgma&amﬂﬂemb@dwm@nﬁ a@@iﬂmawn in FIG. 3,
in- vehlcle ,CO ni cation pa 3, in FIG
EBFmTT R 61 @Pmpﬁ‘ﬁk&t4&‘§5rdld§a5 a?roém’e\ﬁ“sl&a é\?“‘éjse%d“a“o“

haping £ GBI ¢atIraR tfienGt icomntanallia Bf-source
transmtting and receiving "dat a. [0021] Sim | arly,

tidenidfiiclad 100, iafoommidiodat ifew Belday ad@wirdd drp af?dle
d““ﬂ%ﬂ%?%ﬂ%%la% @1%%%§o%bf%g%§¥%f%§%lon information

includes car identification information corresponding tc 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 to a
car number of a communication source, and device

identification information for identifying a communication
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11 installed, and these are connected by an in-vehicle
comruni cation path 3b. Although not shown, the

comuni cation relay device | b includes an
identification-information copwerting unit 6b, an
inter-vehicle 5 communication interface 7b, and an

i n-vehicle communication interface 8b. In the vehicle
fermg nedmidindat Porvahdicay @dvitde ICOMENG 1EGHRRI SRMCEHR -

teygrgnal s 46 .and .Sq gk l'ﬂ%ta%'l'o%d ’:Ln%%‘}mtatﬂ%%% @rfe

connected by an 1 n- vehicl'e Comuni cati on path 3c.
ﬁquumﬂQﬁtummﬂd@ughn@QHOSh@wm thiaé @ eomeumivcatiatnon
reI deV| i ncl udes agﬁlde tification- |§fornat|

é%*l 5 %&? & i ‘¢l §%CoffaAcEri of the case

Io&t Qrﬂaml&m@n@a%@ ifowe Rl Clofre@AaRiieat ik@iminal within
interface Sc. [0022] The communi cation relay device |a

miilet e [idh (C@liTe L5 a9 CORRENEGRIIATC AETEY DRd| Hy tdwi &8¢l pecond
h% %eqﬁ%ﬁﬁcletf%@%ntq%f%QqEQ é&@%ﬁog %% HQ%%%Q%n

are connected to each er by an
|d®s&mﬂm$hmml&n@dmmmmlaatbomommmhlzatamma@@edebetweaﬁmltted

X]teﬂl cles 9, and 11. OOZ%&FIG 3 % %t
O A M“mt%ﬁl&ﬁ 2§ 15 Ad et dRd i tcé& dffd ©aT

rl%ce@llt\i%q B iCRMWHEAAR  Qrli R3S ndCedkdiskEon® the (for
present enbodi ment. As shown in FIG 3, the

@@ﬁﬂmﬂﬁﬁaﬁ|@ﬁrp@@W@ﬁri né&"udes That is, car identification
%%'P%%a‘%% Ron-dest]pation ldent i£1.6ati.en Jnfar %%'1% e,

conmuni cat ion-source i denti cat on i nformation,
@mﬁ@ﬂmmﬂMGMWfoTh&d@&tddWHMQlGa®b®ﬁtdﬁﬁiKﬂabl®@hlcle w1thin
identification information includes car identificatiaqgn

P OrARGIGR -coFespEndithg Tt 538 Cart Hurdr 1eFngitication

QOGO rdeSHRaIARa take devi:ee i dgrldifiicalden
information for identifying a conmuni cation ternina

vidienitri fe caghion] 6 ndforrad icomindiicattioy dest iviedticds. (30

The ¢ ni_cati Qn-.sour.ce |dent|f|cat|on |nfornam|qn
isﬁ)celc&gé‘é: dar %% éﬁ’tqslfcactéﬂgo S SN SEF éSpondi Ky
tigcd cGAL nRURDRY o & <CaPTENiagatthen (Salr Cayr) araﬁndeae eBed,
identification information for identifying

domrgaicc &f &% 1ne2 cedr dsalt At ox \}éirﬂoam@tdpnt Hedicating

G, %tk%g SPUHC &y al}Q24] The car, ﬂﬁgy'ﬁhqat'QQatols, at

i nformati on a comuni cat'i on estlnatlon and t hat
ah@ommagecaﬁ'mma$@wn¢$1d@sﬁlmaﬁmwmumaiu&qﬂgaqkai Fom a

CRTIRECATSR CEPAmAT e KT TG PR redn 60 Yehicle as
GOMPRLRIsGAlIQR it @likal, WddiFitheasecenrthtification
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 communicaticn path
3 between communication terminals within the same vehicle,
specific car identification information indicating the own

vehicle is used for both the car identification information
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car, car identification information of a comrunication
destination included in a conmmuni cati on packet

transmtted by the comuni cation termnal within the

first car is car 10 identifi ion information

i ndicating the second car (for exanple, a car nunber

"2"). That is, car identification information of a | .
eémruscEarnéradesn Agsiténaits oveRngl Ehpkf 8Enat FERMPLCatLioN
i%ﬁ@%@fying a position of a vehicle within a

f'ormati'on. On the ot her hand, for car identification

19 0i25f) or matrihen safmea deoimrniicdanicafisati.ce, igfecinhit¢ccar the
identification ipformation_indicating owm vehicle g

SPECT FRLOGAI G R CALI FG GHA GERTUPACoSUCR 487767 oly 12/
isndi Gali ng,t be Qwaavehingl enaset Berluhice@ibnCaBri@nals as
used, instead of uUsing car identification information

ithei sariengy2@ e deivisescar Siidgdagtanpltée gaggr dGYAEEr
"1"). .Fhat .i.s, at th .age tr LLEI

chehiit R abeetTrReRrs heneaRear ok e Farnae gpt o
tthe Homgluntakt ibor tewmiviehisclbe ,asba thansmi, ssiyomegarding
source, specific car identificatio% i nformati on .
tREiSCaCORGUNAE GWT Y ERIFELE LS aSedDei NeEadYEF 5§ devices.
U9ionG 12 Cam nupher cynhayel ¥ nal beeaked wWibbiAx@nt is
formation. Accordingly, for vehicles other than the
feixpsticad, naén t Beseavshilclséoni wdi date dwemvéhiec| es,

the specifi.c car_ identif,icati i nfor.mati @n _i_ndi.catd.
SRR e Ba g BB 3 "0, T Cakagp e T fHeSt car
easehef comansnichiiing 3@randanedel Vinnghdatvahusileg 10hes the
i n-vehjcle conmuni_cation path 3 between communi cation
EECHNAAICE Tnileh S PERE NS&me aFe Rifc PE2TSPEei f fic COFFUnication
b%%&%%fh Al QR 1y QR ipdieatding 1t he awa4ehicel €n the
is used for both the car |éént|f|cat|on i nformati on

¥3 reft @acommamisedttisonlades trion dthico wocamaintilvat: iol: germinal 4b

conmuni_cati.on source. [0025] The sa devi ce .

OB o TG O PHE Sae VaTieE EXF"Be ‘el TC- -

() otzhg CONMMANisGakdroN nt @frid.nal s AP iRt idnd 6t iBytion
[

regardi ng these comunication termnals as the same

tiylse toff igeviloas indiommadriiopn ofhéheamergevilgation packet

E%% %ﬁﬁ%%%%!%@o n&?&ﬁ%&hﬁﬁw&&ﬂﬁf%@ﬁ&g&%ﬁ %h %%Pi%%f%ﬁés car
t'0 the comiunication termnals ba, , and 5c, by
riegardifgat-iese iedammaitdatn dmdiesing $has stedewnsamar (car
ype of_ devices. 10[0026] An %peration i n the present

t, )
eSO e e dpiaHEd Trak 01 AN S55ARSk T ot a
?%gﬂhhﬂ%aQQ%%u@é%ﬁ?ﬂﬁltfﬁ@ﬂﬂﬁ%idﬁ%ﬂdﬁtﬂﬁid@ﬁﬁﬂﬂd& 9 as

first car to the communication termnal 4b in the
veliiclag iby adet homeednd tdan itereplagi réd, (Cey iae
%ﬁ%ﬂgf%id§ﬂ¥gﬂn¥y d%“a Non of the communication terminal
4b) .

[0028] Communication—source identification information
of the communication packet includes specific car
identification information 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 communication terminal
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15 packet when the comunication termnal 4a installed
in the first car transnmts data to the conmuni cati on
termnal 4b installed in the second car has a
structure shown in FIG 4. [0027]As shown in FIG 4,
comruni cation-destination identification infornation
of the conmuni cation packet 20 transmtted fromthe
é@mmmTélgt seRCidim far Agenkérigesiear IndentrEiest i on

;nfqruaRti, o%%d%%?ab@% tEErSQQQBQ1%§EaQ9@5 information of

“denti fication information of the second car), and
¢@mn@wmcaaman1Be¢h€ndb"rdhntﬁﬁ|@adngatnn@othatpwn Vehlcle-
| dicatin .ph% connunlcatlogﬁt rnl nal. deV|ce

L& PR loﬁf&?ﬁ@&?&& ﬁgnggﬁ&ﬁn mmunlcatlon

b@bm@&ako4ahe EQOE%hQQU@u&bﬁ@hh@&a&@@hc@ath 3a
|dent|f|cat|on i nformati on of the communi cati on packet

@@ﬁ@des sPeEi FornEal cpgénni frdai 68 VilkforRatfonle filrst
?b%%E%qge% h%eEb%h%nQ%a§1%9 gg%ﬁgkfﬁggh'gﬁe in-vehicle

rmatton o he own car
@@mmmmucatu@n-pemhlﬁalusdagtmhecahwwahunﬂernammunlcatlon

the c ni cation _tern nal C .
e RCEAEPoR S ATGT RETTOR GF CCRE COtRlinEdn on1® Lcoelf.
el rahaikd %akarTH@eﬁﬁﬁghEb%l@@rnb@%@klﬁh@@bb@ﬁng other
i nformation’indicating ow vehicle (car identification

mﬁﬁ@r¢@@|@Wnowehh@l@wﬁncéhﬁ comppa icgtipp-ggstination
10GAE NG LG QWRYRILGLE. Eh%ggoa BFaLLeR ohe bl

ransm ts communi cat 1 on
m@c%&hE@let@@ﬂﬁﬁﬁm&aﬁu@atﬁ@hh1&Eorhﬁ®2@hTh@nvertlng unit 6a

comuni cation relay device la in tH i rst
r8c &lPe SR NSRRI 66N PRCKEE PoﬁFPﬁ@s %E€eﬁﬁéle

QORI RLIAR P RS %%Hﬁ%a%ﬂ%g‘%h%ekbgk% car (the car
communi cation interface 8a of the communication rel ay

deleinte fligaittiosl finfoematéenf oddithg 4icat ic@ent itfiteatthen car

n%g% rf&%%%%%%'l%formatmon of the communication-source

identification information of the communication packet
received. The communication relay device la transmits a
communication packet in which communication-source
identification information is converted, to the inter-
vehicle communication path Za using the inter-vehicle
communication interface 7a. FIG. 5 depicts a structure of
a communication packet transmitted from the communication
relay device la to the inter-vehicle communication path Za.
[C030] The communication relay device 1lb in the second
car receives the communication packet from the inter-
vehicle communication path 2a using the inter-vehicle
communication interface 7b of the communication relay
device 1b 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



10

i5

20

25

30

than the own vehicle in the conmuni cati on-destination
identification informati on of the communi cati on packet
received, the identification-informtion converting

unit 6a in the comunication y¢l ay device |a stores

the car 15 identification nunber indicating the first

car, (the car identification information of %he first

SRAE B8Rt 31 AE S &PITHEACAF Ot FEn AW nfEVAEEi OR SFOTRE the
G H: CAL0N- 3RUEGE s LAeAbLf i abhkaRthBhORMALLAR 1A EAG own
conmuni cati on packet received. The conmuni cation rel ay
deviice & d theawsm perge20 odomeniovat cen) packet tha @hicch

co ni.cation-source identifi.cation | I, I [ . .
e e B 20k pif o B R bR osanation
usleng itfheaitiber 1vebirgke icamminicbat conmuntestaea packet
FIG 5 depicts a structure of a_comuni cati on packet
freaRdeC ed THeo FOFRE N SRTIRT C AETEY S5 ViEPayPdEvPRETLES 2
Rrkdle 1Ak Y pRicgke GaMMALRALLAR.RPatA 28, -LAA30hTRE on
communi cation relay device Ib in the second car
releaitidd calte cnonmivircatiion packenverdmdt héo the in-vehicle

i nter-vehi.cle co i cati.on th,2a i.ng t . .
R ERcSrD BRI abugR PRRD R2rERIE9e! Bppunicatiion
GomEFizcat isen reliay 30ddevicee kbsitseklizeVbenafi ndi ng

a car identification nunber of the second car as  the,
GRRTBHICEILE onn PER& o raRicHATit6A- dEst fREI gRMmuUnication
1490l HeGakkony! REORAR! hanah Lhe eofunicatiion packeky.
recei'ved, the itdentification-information converting
Thignist rélotiuret e edswuni catthoturel af devioggulb cgtdpes
theks ecific cgr i d ﬂ;ification information in%kpating
PRE*SIn TRERTYLE PYhEDEar RIHEEF 261 Phd SRR Ear Y Pint o
tihe3gar ident togalin@RatRibar Fet-heRa0f 4bhen the second car
comruni cati on-destination 5 identification information

sl CeRE eso MvgNn CORIMIOA CpadREt PREdelty égatThecludes device
gggg%QES% qunr%%a% %%ﬁh%ﬁﬁ%%t&%ﬁn%%%%ﬁn%tion indicating

nmuni cati on packet i
comTenintanicrtdest iteation li dentiitkieddt ifoom ther mat-vehicle

is converted, to the in-vehicle communication path 3h
&@Wﬁ@nﬂﬁétﬁﬁpv€ﬁ¢8|Sbcon%ﬁnﬁééﬁi&ﬁsfo ifePEEErgpation
BhGke® depikGtedapst thel Wben@hi®ation terminal 4b has a

structure shown in FIG. 6. Therefore, the communication
terminal 4b can understand that the communication terminal
4a installed in the first car is the transmission source.
[CC32] The above-~menticned 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 is, because the identification-
information converting units 6a, 6b, and 6c convert car
identification information based on car number information
of a car in which the converting unit itself is installed,
the identification-infermation converting units 6a, 6b, and

6c need to obtain the car number information. This can be
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comuni cati on packet transmtted fromthe

communi cation relay device Ib to the in-vehicle
comuni cation path 3b. This structure is also a
structure of a conmunication gcket recei ved by the
conmuni cation term nal 4b. 15F 031] The communi cati on
termnal 4b in the second car receives the
crahinivddti dhgeacker mgahach@fu@ds adevinge car number
i.dentifi [ .8,,.C ' [ i nati -
PRI e A R R TR, Bt iiess, 12 to
tlhe iimatiwehive 14 v araaanide atsiromupditelr 3buf olimatthios vase, a
t he communi.catj on 20 packet received by the

SHRFTICR itoh {0 thal 4b has a structure shown in

Hc@38. Therefigre pAhe neo G alene) tRhmhmalca4h opan
understand that the communication term nal 4a . _
idesttalriedd dm idee tlifise tdan Lo fchaatrians Ainss iCOMMeGared 1 on-
I[C?e %@Tq e?xﬁt%‘éﬁ%é::g?ﬂtdno &G SommiC %ta.'ng ?J% G3N bR 23 .. . An
far:

me uat1 on where path informtion i’'s no
eseille, diecalse neacivdofi st kexpdaimaai.cat i on rel ay
izﬁhﬁﬁs la tolc has a unit (not shown) that obtains

nmber Anfiér TG3S P&t O BXpees s6l e an integer of

et ifyitGal, | Oy QTR T O GORVREEIRY Wit §i6at GRd second

and 6¢ ‘convert car 30 identification |nfornat|on based

drytesr anentfexecn fvedmetsi, orfhef tdigalr bivifewtiscla dgg number, and
nvertin ni.t i.tself .i i nstalled, t.he

A COHEER PO AP ARt o S dnudr G i LUEkeTgp to

arenta feed domroibliaian ihe teatimarher Foif er ratliven o fThias:

can be 16 dealt with through a nethod of obtaining

d&e i &R tiivPo Aidoir8i GLe twiitc R Eh 8o magiicc dlil of 8~ used,

el Ay dayices I dofuhifiidadiindyahlky, kel GalsayTher

inggrna?¥tn when a grﬁati&nnis #gﬁﬁe . 5[003§]In theln

prede vehe i ed ihaen tea cbo maun ncatiean sede stsi mwatr ommber

i.dentification_infornmation d _conmmuni cati Qn-sour.ce
AR AT o 5 MG Mo AR HE P A eL s LTARS
gxampliie of pihipe riRirieet g & heXRihaivkedettQ034] MmkBnication
address can be expressed by an integer of 10 four

bpred naflgr cevamsl dNoEFH detedrpyl dderfied fijeds e vagnd vdedordd
%ﬁi %%rs%%gsnf ix;éﬁgie;%'&hﬁ »egt ?& ER NS 1562 Gl te rminal

, y i'san integer (a termna
munber) thothe 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
regquired to be set with device identification information
different for each vehicle, and flexibkle train operations
can be handled.
[G036] 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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identify a comunication termnal. For a value of car
identification informati on of own car, zero (0) is
used, 15 for exanple. A communication relay device
installed in each vehicle has ;gach car nunber set as
car nunber information, at the time of formation
manuf act uri ng. [0035]By perform ng the above setting,
demnsitedtlieoh widhdirnanse gk lsési-ndi vidual Iy identified
en IP 20 addr r e e I [
oeghen WP 20, Addreses, 318 getelnda %lmgfﬁah%%%ts 199
&@mm@ﬁm@a&MQnokeﬁﬁkﬁah&hu@l@aChamabe amdtalled In this
comuni cati ons can be perfornmed between vehlck% That

iS5Gt %d§n§d§§1q§‘|té% IHEOFHTRE 18 syt Sftof uch
Caldions QN & RRIMOIK Ihalk jUses devieQe of

|dent|f|cat|on 25 I'nformati on such as redundant
addressas tfiom ttl%rnsawéfi )qgvemmmld:@\tll@@s hynsitsalmge@m An-
di fferent vehicl e ornatlon Consequently, a

JSitmimice SR EA lr?é’l S%6quired to be set with

(#@oggg|g@5@ﬂﬁ|@ﬁﬂddmmen&fornat|on different for each
vehicle, and flexible train operatlons 30 can be

handl &G -[ do3e] PR FHE PETERT SHEGdERe R, SITROUGH T D
%e%f ee%stf%'ﬂ L.Ng one, GAMIL GAtian f el d8vifLeo a

|n e ch ve |c e Is explalined, two or nore
e @atbomlnreeita)ofdeahecgs:e(s&mt Herviemgtiain .ed Twi ttHiGh 7, the

O e "SSP, Sl 198 55, s -

'ﬂ?ﬁtlrﬁa!tllQQl 139 tilzs e@@&@)m dermef lmmamdmh@rmm i201T firSst
set such that a 5 conmuni cati on rel ay devic
ifgamEtilicss @%ﬁg@we@ommﬁh%ﬁ%ﬁﬁ%ﬂ gehicle 14b,

G i ng % U raaveﬁg ¢l &G CAF Qe First
I'nter ac econ

odlnen
formatlon, and the vehlcle 14 is a second car of the first

formation. The formation 13 is a second formation, and
includes a vehicle l4c and a vehicle 14d, for example. The
vehicle 1l4c 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
formation are examples, and these numbers are not limited
thereto.

[0039] A communication relay device 1l6a is installed in
the vehicle 1l4a, a communication relay device 1€b is
installed in the vehicle 14b, a communication relay device
16c ig installed in the vehicle l1l4c¢, 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 lé6a,
16b, 16c, and 16d are connected to 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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FIG 7 is an arrangenent diagram of conmunication 10
relay devices for a train within a train according to

a second enbodi ment of the present invention. In FIG

7, the train includes two forymtions of a formation 12
and a formation 13, for exanple. The formation 12 is a
first formation, and includes a vehicle 14a and a
wehiidle béomubs cher oex paphe 15Thd sgeliogké #8aafslater—
first car of the.first formati d e icl -

5 g nd omi e Ay PRAP potnetTo e redEpr B don
13d s second frommatiion, amdt nel,uteswaenehhel eebdcle 14b
and a vehicle 14d, for exanple. The vehicle 14c is the
fands tthearv el ctlige 1$écond formation, and 20 the vehicle

%%%4%% the S%&ﬁ%ﬁ&d%ﬂéﬂﬂ?ﬁ'%%fﬁ%%%ﬁdi%%rq%t&%@talh%d in the

nunmber of formations and the number of vehicles in
aath fler s, orenar & hex anpires) i caid arhésemigeBer$aafé not

limted thereto. [0039] A communi cation, rel Vi .
S HHorA I'GF [PBRTL e el i dage ety 1WA an in
Qﬁ?{]ﬁmﬂllié:@dg@(nurfi@aﬁtﬁcﬂﬁ\ﬁa&@l 16k : S Si[jﬂﬁ_tlaalxuqd ian cdmeunication
vehi cl e 14b, a communi cation relay device 16c isS
itrFstraiinagd %P tife ethediledi 4¢ %V&%@H@at gy the

LA MR 1O s st ed i dhe.aehicd enkad. An

er-vehi ¢cl'e conmuni cation path 15 is a conmuni cati on

padabn 30 cconinec tiaig wetdwl s . 1 6Ehev icomrunircatdaloe Iree| ay
devi ces 16a, 16b, 16 and, 16d are connected .to .t.
R I dSHRn St gﬁ%ﬂﬁi&%%, et R
CQIPRAY LAt & W £ 8AG 0theri AISing ddieldind ersojehirad eche
communi cation path 15. The inter- 18 vehicle
cormui ozt dom pattinirs lal B wot keerge e rterkhe

f or mati.on .conmmuni-cat i P t Jddst
f%ﬁWﬂﬁq%ﬁégﬁﬁPtﬁﬁ}%gxéﬁkf{%pH%?f%ﬁfQFLg?Ligﬁﬁﬁiﬁmen
tdenvehi el el ddbpand 1he. vehirel adlde, H[OOOjrA cation

communi cation termnal_  18a js installed i e vehicle
Teermigiagl t e clopming it i Jtrériiﬁ“?la‘fe}fggl? nl% nriett ed*©

F@ox&hﬁﬁ%‘@%}{ cali@ih 4 £l By 0eyi Eonrdbd & & @nche
in-vehicle comunication path 17a. Simlarly, a
commruum e i oo terd natewBbe i 56d netal dardiiTvehecehi cl e
gcgc?m@%g%ét{qjgo%?%g&wn}%écatfﬁg I’gl?lﬁlgépaé)f 1§M%ication
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, 1l6c, and léd is identical to the
configuration of the communication relay device 1 according
to the first embodiment. That is, each communication relay
device includes an inter-vehicle communication interface,
an identification-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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communi cation relay device 16b via an in-vehicle

comrmuni cation path 17b. Simlarly, a communication

termnal 18c is installed in the vehicle 14c, and the
communi cation termnal 18c is &onnected to the 15

communi cation relay device 16% via an in-vehicle

comruni cation path 17c. Simlarly, a comunication .
trerenicoaiub8daics onngkakiesd 1ine lukde svebmphaicad loandeshénation

communication termnal 18d is _connect 0
GRS ardy Beties 1 88 0 A SR T SO RS 20
GG akirap npathlF okidt 1 Bhe ruabear dafacgemiinbeat i Ghe
termnals installed in each vehicle is an exanple, and
slanrain icaihemi-casitdnatdon iales tddn o6& 168n ﬁé\é@gg‘%&on

i n El a0 : f:i.gur ats f ga ndin
TR oo S 2 s MR * E0r g gonding
16d tihe ifdentitdan herdee odnki goratindicadgfiomhegestination, and

communi cation relay device 1 according.to the firs

SO TERER SHEC AR T A1 SO %ﬁ%&dﬁéﬁté? V89, Ee

| EHE8S 22N I trirmMeliicha teamMenifeatiaen orntodr fraee, an

i dentification-information converting unit, and an in-

3@y iclad ICOMARH ARG P -nt dMCaEEMTOOLZ G~ Sgur ce

depl, Gt ‘%%?féﬁ“ﬂﬁf%ﬁﬁéQ}dﬁﬂyﬂaﬂdagé‘y&ﬁ%%%ﬁﬂh_

transmitted and 1 €cei ve by communi cation term nals

ackordi fig atd drh e rfeasenti cenbrodirrmon disics kewt hien fpirGation

8, 19 the comuni cati on packet incl%Fg%E. dentification
| Gt i R R R itor i e,

QA LA P TSRO U e t 148t i€ aldr@ur iRfaarin iteitmiad aithin

ata portion. The communi cation-destination

ied eturfa tiatt orf i tifeo rapatriuon & H4d s deor mat i on

[ ty.ficatjon infornati ofr. [

fg}%]i on er-ofa 1Cc§%oﬁul C%%?@.ﬁ%ge%g)l eﬁ]r;ft(%%ﬁ,ngand

detine e i deitdrfd catd aptimfuartratd ame oranicd efttinfatiing) a specific

communj cation termnal within a formtion g%)th :

SRl Gta Pt St A TP TS AT G o PRI 167

| St £4 cat Lan T IRt ool Udamd OIgRtdSMEhe own

i entéllf%’cgai i‘%rnhl{ nfor %tdl o(;E cor)r esponding to the

ffarmmeet i iam )nuinb ere tofa s tdonmilminedtion igtartcd L gaidi devi ce

eIl cation LNLET ISRl IO LDAIR B ot
CERING Catd DN SPUIHICEE i cation information indicating own
vehicle for car identification information when
communication terminals perform communications using the
in-vehicle communication 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, informatiocn
corresponding to the own formation is used for the
formation 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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15[ 0043] When comuni cation term nal s perform ng

communi cations are both wthin the sanme formation,
specific identification information indicating own
formation (for exanple, a val of a 0 (zero)

formati on as the own fornatid%f is set as the

formation identification 20 information. This . _
dorrespgonds deo tillhé ceddenofi ndoirng tdépacirfi @ egpmunication
i_dentificati i [ i.ndi Is hi [
S GentrEl AMECORArAED: Sat oA A domau capp pundeat ton
trenrmimalls 1ger fier msedmfumi caki dryivsl dgenhhe fiipavebincl e
communi cation path 3 acqordLn% to the first 25

ERPOFRERCT Bdr e xS L e ™ REVUESATUNI cat i on

teomgnal 18 b 2RauhS c@ tGeMMHRGALE9R Paskekntiagt he
conmuni cation termnal 18b, in the communi cation _
packen i datfionsatiren wiohias potdicdd vt diftherews fermations,
i,s used . f.or the.faormation i denti.ficatd on.i i
R R A s
ceistaspendinng st @ctthe sc amaufictataicannt edrinnalf 1+8k iics

used for the device identification informtion of .
é@ﬁﬁ&ﬁ@&épmoﬁfdésFPW&PP&ﬁ?tFﬁPOPﬁ&@?&ﬁt&GPre§B§ndP%@rmatlon
L ihe QMY TRNTBLL AR i $nuSed SLer akhe he2@ RN
identification information of a conmuni cati on source,
anenitnffocmetioon iodorespdmd v o comaugspmitiogatsiogyce.  For
termnal 18a is.used for .the.device_i.dentif, cati .
ERPOFTHYT SRSt T SRR SPtaN e Shrd g LGGatPRRaR s 2
GO CRAIION eldkatalks pekl eoinlg ieervh catins landc, in
within nutually different formations, information

G CAMTIVG LE aftdomaias et A NTPARSHISE G TdESPORstingh to the
IS S8l 8% ANe oy matien 4 dentifd Gatlon ihpf QrERtiien Qft ion

a comuni cati on destination, and information 10
iimcHoaataitrigrowt fzomatiuon dag iset das ttihe thonmatindwrmation
identification_ informtion af a.conquicatioq source,

O TERAITICE,” Intén e CEBMMIICCALBh (Corittdi fga te Used for

LhRNSBIS A (CRIFFUTICRAEHOM RCHAMalQ dnh@ fCaMBdRintatiicet 1 on
term nal 18c, in the comunication packet, information
cemtdgpdiding ingori@tion correspon ing to the own formation

is used for the formation identification information of a
communication source, 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 communicaticn packet. An
operation 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 l6a in the first
car of the first formation receives the communication
packet from the in-vehicle communication path 17a using the
in-vehicle communication interface of the communication

relay device 16a itself. When finding formation



15 second formation is used as the formation
identification informati on of a conmmuni cation
destination, information corresponding to the

communi cation term nal 18c isyysed for the device
identification information of a comrunication
destination, information corresponding to the own
figiemdtlifdiraza ons indedmpda ofbhé nEdICRELINGN OtaeRt iHhpgaf-hen own
| QTN Of 1A COMmIRL;CAl on -SQURGe.-aRd | RLORTRL AR jon
corresponding to the communication termnal 18a is

useib rimert itche odie rihee dodentniifciadcanomaickiedr meciednedf, &he

co ni.cati an saqurce. FI.G 9 depicts a structure of

CRE Gt O GAERET SIAT BT S AP S: 10 Cof 1t K
RIaseRtl cerhedi FRNky sleeXpl-ainmed deekewtly texemplrinhyiing

a case of transmtting a comunication packet fromthe
coamidifdanitdrnt diviorgirtiga ©f the COmmURiLEatilon source
tiefenali hiGogl 0040k Ihe seommuni gal i sliay d8ul geclea
inthe first 30 car of the first formation receives

tiee eCommuniintat iformpadket itdeomittheationeindloemation

i cat | th 17 ing the in-vehicl
SIS P72 AIANS LBUEILE! S cpgicacon

deMice@makban byelhe \WieR tf iradhRg ifbonmat PR cékmunication
identification information indicating other than the

oV afordeatiicen Ligg e nsavivEnitoat icomMgedakdrnoracket, in

L dansi ficati on. rifc%ﬁ:;l%%'-%%u‘%fget 'f';l‘%‘ie%%'l‘ﬂ%'a‘%@_to'noﬁn. Gk8lion
received, the rdéntification-information converting

Uri tconvetrthed comi dattieor vie@liay edevimaniGa tcony @attd 15
the formation identification informatiqgn of t

he
8&&ﬁﬁnf@§tﬁ&ﬁﬁ§6dﬁ qlﬁeﬁfWWW@&F@&ﬁqnnFSFﬁﬁﬁﬁ of he
GO CAL OB QQQ%%td%%%%%VQ@a'ﬂ%%eﬁQﬁ”a@UFﬂ 10 depicts a

identification information indicating the first

fasrmettivee Effortingt icommuddsritiionapiagshket0 lionftérimaciess - of

i A T R T T T
COMMYT calel @RcIOW o rirdenbn§ reakiers rher Mo iicsition
converted, to the inter-vehicle comunication path 15
BSiCE tt B oM ttde. vekied & cEdmheniCOEMUSH GRttert &8d Pofl Xt Re1ng
the inter-vehicle communication interface of the
communication relay device 16c¢c itself. When finding
formation identification information of the second
formation as the own formation in the communication-
destination identification information of the communication
packet received, the identification-information converting
unit in the communication relay device léc converts the
formation identification information of the communication-
destination identification information of the communication
packet received into specific formation identification
information indicating the own formation {(formation
identification information of the own formation). The

communication relay device 16c transmits the communication

packet, in which the communication-destination
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15 communi cation relay device 16a itself. FIG 10

depicts a structure of the comruni cation packet in

this case. [0046] The communi cation relay device 16c in

the first car of the second formation receives the

comuni cation packet fromthe Tnter-vehicle

comruni cation path 15 using 20 the inter-vehicle
detemirifdatitdrn nndofraed ioh tike cooNmutiedat tonthel ap-vehicle

devi ce 16 i tself en fi.ndi ng for

R Yo 5 PR Pore 15 6t “PRe LeSsha ths, carmaRiggtion
tihe QWA Je0 TR tHihen dofrdihe cedAmniredkiyo dede st natcu anself,
identification information of the comuni cati gn 25
Facket! Iy dedilvdd, 2 md Tugénter PlatPen SPRFYPHERELSAN Packet in
Genverting unit in the communication relay device 16c
converts the formation identification information of
HW@dﬂdnnumﬂmm|ammmmﬂymamabmomewmemadfﬂ@atn@nthe first car

G S50 AT 0 20, PRI e

ithi+C aticN G deze cewn deorinRinitQ i Cheriat iieF ortertiohi edt kon

i nformation of the own formation). The communication

cerapErdEtdeon 6 sttigrdions 1K CEdAmEnitESt ICORTHRAKEL L on
h 4 %QQH? hgati0 hin

t%%ﬁ?ﬁ%ica??bn in gr%h?loﬁeﬁg§€bn3%??§€l%%gloﬁ path 17c.

iIm veerhisc loe seQ N @@hmmmlmamhoh7@a@$emgr@h@lNRGVQWI¢MQ

comuni.cati.on interface he mmuni cation relay .

o SR R i 155 bas PEEERihEs, 6T e e
Clqmmmh‘é%te'f‘éﬁ“epa%@ doﬁurﬁlntl@a%l‘“@als%erﬁrﬁ@x%m e can
comunication termnal 18c in the first car of the

swsens tamdmitiagn thee dinpes ke leomaenireat iodn thgckeceived
DTSALIEN dBtae STl opblan doratian of, 3¢
installed in the first formation,

{0048} The above-mentioned communications can be
performed in a situation where path information is not
present, because each of the communication relay devices
16a to 16f has a unit (not shown) that obtains formation
information. That 1s, because each formation-information
converting unit in the communication relay devices léa to
16d 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,
[0C49] 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.

[CO50] According to the present embodiment,
communications can be performed even when redundant device-

identification information is used in the same type of
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10 termnal 18c fromthe in-vehicle communication path
17c. In this case, the communication packet received

by the conmunication term nal 18c has the structure
shown in FIG 11. Therefore, fhe comunication
term nal 18c can understand that the transm ssion
source of the received 15 communi cati on packet is the
fbmmmwﬁaxﬂﬂamahi@ﬂnﬁnawebgélﬁﬁspilﬁééfﬁﬁeﬂﬁefﬁFW§FiOHS

or |on 0048] h vV nti,o ti
e
i ws:ﬂrwmtstrmm@wsateam Glﬁmtehefcm&mmingablrodlviding

relay devices 20 16a to 16f has a unit (not sho
tieatradtodisns & fl&XH@tlueoﬁruaﬁPoPﬁ&Fiaéﬁon‘Fh&tg 52 E@\Ng)c‘r&@-
aaefy 10 AL LR QLR On converting unit in the

connunlcatlon relay devices 16a to 16d converts
f or matfiloh ilderits fairc atrirendientomaticgr aasdd copmunication

onmy o, Lol Lon oo, e i e SoReg 109,

ifdantd fdreRidiaRmitnfoar falel @ cgenvterhivegtupint. nded¥IGa 12, the
obtain the formation information. [0049]In th present
érﬁ?ddi ALY AESTRYT CRETGHH-LO8Es Citn &t oA TRde AT 9 arFof

t'o@Oan%o%ogg%ﬁgg%r'O@h%o%%%%a%Q%%tE@'Q@tboﬁlrst

natlon dan be TP esses, in a 30 simlar
ﬁﬁnmeﬂnkmhth@b.ahdﬂ@deﬁlESWEQHEﬁﬁlﬁéﬁtand a vehicle 22D,

éﬁ%ﬂ%%mc rdln%t()the resent .embo

a€§ﬁ1ons n V5 ﬁgﬁf ﬁe&se€e%£wﬁgncﬁédﬁgdgﬁﬁ first
deMinfa-i drdenrtd it¢at e iicnfonmat iien d scused idart bE sare first
tggﬁ;;%lOHZS The formation 20 is a second formation, and
includes a vehicle 22¢ and a vehicle 22d, for example. The
vehicle 22¢ is the first car of the second formation, and
the vehicle 22d is the second car of the second formation.
The number of formations and the number of vehicles in each
formation are examples, and these numbers are not limited
thereto.

[0052] A first communication relay device 23a, a second
communication relay device 24a connected to the first
communication relay device 23a, a communication terminal
26a, and an in-vehicle communication path Z5a connecting
the second communication relay device 24a and the
communication terminal 26a are instalied in the vehicle 22a.
Similarly, a first communication relay device 23b, a second
communication relay device 24b, a communication terminal
26b, and an in-vehicle communication path 25b are installed
in the wvehicle 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 vehicle 22c¢. A first communication relay
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devices installed in vehicles of different formations
wWthin a train. Consequently, a comrunication system
can be easily constructed at the tinme of merging or
dividing formations, flexible,jrain operations can be
handl ed. 5[ 0051] Third enbodinment FIG 12 is an
arrangenent di agram of communi cation relay devices for
slevigien 2@ hign S& COns] ﬁoa%l@rlaaaﬁg\% rglgn P§VdRBodiifent

%% %ﬂy§gﬁ§¥1kﬁﬁﬁﬂhﬁo@6gln 5 1%n—%@%1%ﬁ% goTﬁunlcation

i ncludes two formations o ornatlon 19 an
frarttimatisen a2@, ifhoitaéXanplie. thiee vicbrgdel @adl9 Mheantimbste of

f or mat d_includ hi 22
SRR Ao a TG yeRrir e 398 18 £oT IFVCar Sor® &0

thenddlest sher matirgn, canghubhheatebincke rddhals aaseeend
car of the first formation. The fornmation 20 is a

sovmed tesr mgt isbwrnand® F3G.nel-udes a vehicle 22c and a
%:b' Ghe 226, 1%;5 fmll%lem% %%'ﬁl%ﬁ a%ht gg figr st

of t he secon ormati on the ve
kﬁwmmmxummiMQM'pa&hthan&ecﬁn@gf&eﬁat&@m Tﬁ@en&ahem of

formati, d t nber_of _vehi h
FOrTRNGR re. aedmdl GEViaRd Phese Tirbers aringdd are

ldinieed 20 tiheret QntlQ092hA dlier SoneRiERItGh @Athelay and
devi ce 23a, a second communi cation relay device 24a

cenn sermautie attige Wiiths e agchmeiificcatisdnor dlhgy lgégircachdgle
%&%%“Hf@a %tloga%%r%gnalT%%auni%% %%hl%l%e@dmﬁénlcatlon

communication path a connectin
@RMINUITI1C allisen wioelkay adewinC & n24a -drndnishd ccommnmucdtiaaion path
tern1na| 26a are installed in the vehic

efwesgny heg fiirsdt TosHRiictatingh Hhe &P E\ﬂzg’g'rﬁ%i% that

Si‘;‘sco'ﬂ)%t%@f‘i“@h%atsﬂe@ﬁcrl%l Y HIGHL & 1RARerd Q@MPURI cat i on
term nal 26b, and an in-vehicle comunication path 25b

d@@Sﬂdstalméﬁ 13 depicts a structure of a communication
packet transmitted and received by communication terminals
of the present embodiment. As shown in FIG. 13, the
communication packet includes communication-destination
identification information, communication-source
identificaticen information, and a data portion. The
communication-destination identification information
includes formation identification information corresponding
to the formation number of a communication destination, 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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30 in the vehicle 22b. A first communication relay
devi ce 23c, a second conmmuni cation relay device 24c, a
conmuni cation termnal 26c, and an in-vehicle
comuni cation path 25c are i alled in the vehicle
22c. A first comunication réellay 24 device 23d, a
second communi cation relay device 24d, a communi cation
uefwmmaklgﬁdfoanddantuﬁyveg|@I@O@@nﬁwﬁﬁéaphohep@%ﬁaiswlthln
are alled_in the vehicle 22 The nunber of

ggtpg tbgrﬁpna glcns%aplg |ngeach vehicle is

40055@Xﬁﬁﬂbeh afid tpkuFakseoaprpLaatbkeloheringl segeanes 23a,
be connected as shown in FIG 2. [0053

Firer e ere S OB c Al bfichaLkbeC s RERREAFAERI on
ﬁ@eg nRechng %ﬁE%CEgﬁve¥Q§ %b&ﬁ%tﬁ@ﬂnHBbﬁ@EEQEatlon

eV|ces 23a, b, 23c, and 23d are 10 connect ed
uofbhmatnber véhpblefcohﬂuﬁngatlonmmaﬂhcalloanﬁeéam devices

\M th ea S|n the,inter nY icle
ggﬁﬂu23% g’ pgpﬁ %?d T SO F?rgveﬁPEFe conn%glcatlon
pahudlcaksenwenksrascan i skeh- barﬁaél@ac@aﬂnunmmahuoatlon
pat h between the first formation and the second

eladt C6N1ceRat 485 £4b, béﬂﬁeeﬁﬂ€h84€eﬁ@€|énzzseaﬁafﬂﬁétlon-
vehich& 236 cbggéékfhgiu%§td%ﬁ LEt S ofvelkucture of a

commini cati on pac ansm tted and received by
dommudifdaticdont énfiomaks iofi.t hEaphesénthenmsedimant . As

shown in FI.G 13, th connunl at| packet |n I S

SR CaET G- JBLAVnAET G o202 BentrPy cationrd 218 also has
hﬁfq&ﬂ&bh@&aec@6mwuh9@btqansQu&@@fb@@ntlflcatlon
informati on, and a data portion. The

d68@Eni cafReh- @dsthraticnti GeRTification rRleynaevéses 23a,
SO, U308, LS LSRR 2R ALGERRR i ication
Qaﬁmwmmmabm0@x@eatmeatannxheasecond embodiment, and each of
the second communication relay devices 24a, 24b, 24c, and
24d converts the car identification information explained
in the first embodiment. By converting the car
identification information, 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 or between
formations, each communication terminal can communicate
using unigue identification information by attaching

formation identification information and car identification
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25 identification informati on corresponding to a car
number of the communi cati on destination, and device
identification information for identifying a

comruni cation term nal wthi vehi cl e of the
comruni cation destination. The conmuni cati on-source
identification information includes 30 fornmation
iidéntinkitdani co entormaniiontdéonr pspbati Agdt byt Reoperly

formati on n a _co at i urc
C&@HFFFF@Qtlg%S@npéﬁﬁgﬁl %EEngponégng ?8 %ﬁ%apresent
rRerbar rehtt he carminiseatiien s;@uhceacandom\and:eation
|dent|f|cat|on 25 infornmation for identif a

EeriAiRdaciedn PeepFcAaANSR PRI R1HT¢ehi(EME/ of tﬁ is case)
%qg%%%'%%thﬁgn%Q% 1E90§§k€§&Bt9EntB% fheStime of

mmuni cati on relay devices b, 23c, and 23d has
a&sn@aﬁhgfea@mlammmthCﬂaupuntSImon@érﬁpn@emﬁpﬁmthat
converts fornatlon i dentification infor t|on %g%hfgrst

CREMIE SRt AGRTuntCali S Y ePdy "ae CEot oo Lh atosp,

Qe 23theRtSO ARS tan si, Nkahsvelint he @@mgme@ausmg an
interface. Each of the second communication rel ay

GEPrEss 12>A>a of2ap spead Lign§arad IRES 144 CRI&RY FUEREToN-
10 d;nLQr tb%%,%% venting %n'%rt%%hﬁ%QnW%%%§nC%rformatlon

dentl i'lon infornmation t he second
mmﬁwm©Mmm@n@mWMMwmmﬁdammthtQMCUﬂNNQMianda
al so has an in-vehicle connunlcatlon interfa

168 tHve 2 ﬁﬁy%ﬁﬁnﬂ%W%%&loﬁhﬁéla?1§@@|08§
%%%mt%%l%%Q1o%3%mf%QQB%%%np0nW%ﬁ%Saﬂ@% fa@matdsoro formation

identification information explained in the second

@Wufematlaam igformeft itcie  $860Fd B0 FAIHINEEGEGH e tgyminal
devi ces 24a, 24b, 2 d N\ th r

i“GEN T i85S %Sésr?cfr? éﬁ r%gn Héxqﬁogi%ne tt?? t tha rstOther
erhadigrantt. 1 By ,C epeatdtiing o, harmlarefz@dtdgemiﬂ faheattihanrd

i nformati on, each conmuni cation ter | can
BRGNS ATt G, | GortIoaee & QS riPdeiacigh second

\@ nkng_fornatlon even when identification
rnatlon of a communication ternminal installed in
e[&)ﬂ’ﬁMeﬁiccire:h smiged riemtot her car and when a fornmation

s COE%%%t eqt2¥ﬁf%§?lnln eﬁ%\ﬁi%%uﬁﬁkﬁ;%%> unication

conmu conminl € usi ng uni que

idanty fdeGatdean gy or ratdion waven iwken 3l iur alcdoraatg ans a
are conbi ned and connected to operate as a train._That

ifpurdiemirsimans Sdnd e niESatdentiadaqton 10 FIG. 14,
;egngftf@at ON S Heed ) G GALd F terdBmalsi f dhend a

formation 28, for example. The formatiocn 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 3Cb is a
second vehicle (a second car) in the first formation. The
formation 28 is a second formation, and includes a vehicle
30c and a vehicle 30d, for example. The vehicle 30c is a
first vehicle {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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30 device between vehicles within a formation or

bet ween formati ons, each communi cation term nal can
comuni cat e using unique identification informtion by
attaching formation identification information and car
identification 26 information to a conmunication
packet and by properly converting these pieces of

ioff orefetcilers. 1 eEled gloggent ogntie @ RERPigsgaend these

InQJSm aelrlsed Y %teell(i QTR tt!oo.n term nal _can be
assigned by plural” (two, inthis case) 5 pieces of
idersd]f i catd eorinindrcaatiicon ratl ayheletviime Gflaassi goimgnication
each conmuni cati on tenninalj%ﬁ_perfornmconnunicatiogi,
a

50 SR idiad 1382 mEmte 2t dTr AR 16 & KON CAS O PREDY

Thatn d S i iR L AnRRIrASIARRd NSIRG RFY 1@6PI8SS a0l @hea
speci fic car identification nunber 10 .indicating own
vethinging. cert ipre dre mnimipdr 3dat ine drfsdrddcodofthehgedwsle 30a.

ehicle t.o each co ni_cat.i on rm.n nd A+ terminal
gﬁrﬁﬁ?ﬁ[}%qaoﬁopelréey aa’e\/c%gfécgor?t}%r’t St o,énéngl pieces of e

it idricatd am-vdraromt icemmubiics talso pappl 1329 twnnecting
formation identification jnformation, aggleach

SOMATTERT G e niATaia VL5 STa S e 1he Goss &t oy Prtwrgicaton
getdﬁg?%eﬂ s $iiS- ey, o L GiNQIy GONFUGHRA NS JeRer atd ons,

cts of the third enbodinment are identical to
tdroseirgfcatherf ireslta vartd wesorid censodicreprs.cqtogsy|terminal
Faurth epbodi.ment 20FI G 14 is an.arr i aqr :
o o Ao ey et i e R Ring
turRl e AGREAHNG drD 1@ fourddy e adidrentd afhd hempresenit ion
invention. In FIG 14, the train includes two

flgriitieon S X7 ar S orifetd o2 2 Tarfd e et ot 28, ¥ or
exam! %caﬂl%r[]%{i% %x%%dé @ [ id HomgRid XA O e Aitha1
i'cle“30a an | e

i ncl udes a ve a vehicle 30b, for exanp
T, vehiclan 30avichiaifd rstmnvehiadtel qra fattst3 hrgorinect ing
the first formation, and he.veh% IS a second

i.cle 3 .
il T AT G AT 11 Fit e sbriRerE e don
firatdon 28y i.5-a seaend dorimatdan, vaitidliandodes Bhe number

vehicle 30 30c and a vehicle 30d, for exanple. The .
vehi atrengoicd tsl e fiemtinghi dhetahed iisteadr Ve dlife 25 an
RO R SR s e,
nisrerciofd far natdvansirarelad he2 nunber

[0059] An inter-vehicle communication path 29 is a
communication path connecting vehicles. The communication
relay devices 3la, 31b, 31c, and 31d are connected to the
inter-vehicle communication path 29, and can communicate
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 vehicle 30c.

[0060] The communication relay device 3la includes an
inter-vehicle communication interface 34a, a first

identification-information converting unit 35a, a second
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27 of vehicles in each formation are exanples, and

these nunbers are not limted thereto. [0058] A

comuni cation relay device 3la, a contmunication

term nal 33a, and an in- vehlc%§ conmuni cati on path 32a

5 connecting the comunicatioh relay device 3la and

the conmmunication termnal 33a are installed in the
weidrcdiefﬁ@&.io@a—dmﬁmmwaIdmwmeayﬁi@@viumtsﬁ@a,aand an in-
co ication ter and .an i n- Quel fgr

i T SBH At g[r%)ef ng 'the & cormunl cdvi 6he

f&ir@%rﬁ%@ﬁ%rﬁ%l@w dele ceommmiicatlivete s1Qnt amerr_alveﬂaame
are installed in the vehicle 30b. A conmuni.cation

retEyrded tde s Bt e fesitmbditeatd 6 ér ﬁadf%lltl%@étl&m
a:&forkmae&to% %O%QJ[EP'H].' ?\al‘tdnqrf Rath 326 COMESHAT it ation-

conmuni cat1 on relay icé 31c dnd the communi cation
tierfomalt 38 creyemsing hed t Bakhe arshiagl 6 130@NIALES

conmuni cation rel a evi 31d,_.a conmuni.cat.i.on
e i (P SO i ot reday
3R, cannect Iﬁg:ﬂdan%scmmt@ux@mlrc@eawdﬁmwﬁeza&mmnd
the communication termnal 33d are installed in the

Viehi ot f@ 0B 4cThe Humsdr iste i tdatidm foama tiars
%S&@Aﬁ%d in %tatcflasvceh' Clseedo%boarlo?e%t%@'%t%’or@q%fmﬂa@lon

communi catd erii fal’s “can be connected as shown in
Eid.“nve%:tl[r@owﬁn dau,eranehurcl mlwhm&atqmmrpa:tattlm

i S a conmuni_cation pat h connect.i ng \'/

COHRAAR Tty o hraga S ot g 13yE R ' Sng dnciudes

Cﬁﬂ&%&ixﬁ&ﬂﬂ% 28 rirftr Bl Mehi £ 16 (eonasd catd o pRitdst
29, and can communi cate with each ot her using the

|Id&ﬂtAﬁﬂﬂ&ﬂkﬁﬂxﬂﬁﬁﬂﬁMﬁﬂhQﬂ1QQﬂWﬁnﬂlﬂgThguﬂht v ehiggeend
O £ R BRLh 1 BB e O
&%m&uié(ﬁdﬁﬁuﬂMbaﬁﬂﬁﬁ irssedeioweedd.he 30 vehicle 30b
a&ﬂﬁ%@e Veq&ﬁhscig%he first identification-information
converting units 35a, 35b, 35c¢, and 35d converts formation
identification information, and performs an operation
equivalent to that of the identification-information
converting units of the first communication relay devices
23a, 23b, 23c¢, and 23d according to the third embodiment.
Each of the second identification-information converting
units 36a, 36b, 36c, and 36d 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 24d
according to 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 installed in the first vehicle 30c in the

second formation is explained. Communication-destination
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[ 0060] The comruni cation relay device 31a includes an

i nter-vehicle communication interface 34a, a first
identification-information converting unit 35a, a

second 28 identification-inffﬁnation converting unit

36a, and an in-vehicle conmunitcation interface 37a.
Simlarly, the communication relay device 31b incl udes
amidmtieri-osehicel énfommantiicat iodn ai coenfiadeal4bn pafkest
identificatigon- 5 information _converting_uni 5
SSCO A GE Ot gn SRS g N e GRAARE Eilg 2 £hgagdes
gt didi VieRingli iCQFTRA Gatflemaitnioer bacend7ecbhe

conmmuni cation relay device 31lc includes an .

ifrtratvistn clse foomatdiovatiden tidieatdcs Jadorgafiirg of a
Ié%%%dtﬁ?%?b ”HéyE¥H§§ﬂ§W 1 ,canyelting Wnich 33Gorthation
Sedond-identi T ication-1nf Or mat i on converting unit 36c,

aTd e ifineghicelre scommamiicaitdrf licattéchade f3toatTies of the
comruni cation rel ay device 31d, i hcl.udes an CFicat
G St 3% SAVACE 34T TiTpsLon

L dentdfdicatd UF ItHOrImbden Ganver tddigiwriit 33dasa device
second 15 identification-information converting unit ,
36tk n tanfd cart o vietficoine tdewmedi ddrs ewigiRdde s Apstination.,

[ 0061 E%%gfof“;he first,i i £l i QN | J%
e A e e A
feainmt i d identdddieat itararisafiarreat ifomm die: penfrorms:sgn on
operation 20 equivalent to that of the

T o atdoon TRt i adorfe i i3 gt g ormation
e SRl o oo, Tinngihediar
siecfonong tdient idfi catdameu mifar et @pmﬁ,,erqamgiqﬁn‘qisfication
TR ST, S B P01 T it oSt ar 1B Gl VAT SR (o
t:hato0fa e i dentid | eatnoni-d f iosred darcecomaret tdengice

units of the second conmunication relay devices 24a, .

24t il calnicPTR 4 BeBidi Y 2o e T eibodi etz minal
e R S i R i e T

fd angiurf oramtdronsduarnsm ts cataurtiocd thieort st atfagsnitted
L (e st o G [ R d] 540 YR E Solgh e in-
Cotmn catdpnidestd it igden 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
communication-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 information of the own car into the car
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29 identification information of a conmunication
packet transmtted fromthe conmunication term nal 33a
i ncl udes formation identification informati on of the
second formation as formationzjhdentification
information of a 5 communi cati on destination, car

identification information of the first car as car
idemtiifiicatiion indormetiion 6F the ddmminicédri grd outputs

qﬁﬁg'éﬁy'fﬂ%mt@@qc%%ﬁb%e1%@%&%5&& At 58N thef errati e 0k o the

conmuni cation term nal 33c as device
|ﬁkﬂﬂafudamnuﬁlqaﬁﬂmmﬂmmﬁmxm@ﬁlpheCQawwmﬁﬂ@@tmant 35a. When

Sti atlon n- sour.ce dentlflcatlon
o S A L T E i) A o VLR
tfliemo Maa:atdnond@eirtmfﬁ@ats%@ iinGoudes ibar sehie@n than the
identification information of the own formati on as
FOEOT8R Higentiy itbat CORMUREGRtaOoR esf 1gation

qgﬂﬂﬂﬂﬁﬁi%tq,F§Q%&%%ma%q i dgntihfol CaLLOR i L3tion packet

i nformation o he own car as car identification
|dwUmuunfnmm(ﬁhaIaeOoamnumemaaﬁanaio@meepf@mmad@wmce

i dentifi,cati on.i for e C ation

e eri P Bty e TEheg Yo ARer T33O0 e opmat ion
(R vEaTTHRY Qﬁltﬂto@f)%o WolEre rA <C QMU Ficgakitadrpacket i fication
transmtted 20 fromthe communication term nal 33a

padsesathosugt the cemperiicied Ieemmasirest iodn th&t h 32a,
%%n{uﬁlc%%ﬁ' ed, Ry Lhe GOmMIRI.Cat an 1y ?J ndy %‘ﬁﬁﬁéﬁgn

n-vehi'cl e cdmruni cation interface
OﬂﬂhWﬁH&ﬂﬂﬂnO@fr&h&yo@avﬁ©&m&taonwham0th@esétanatlon
i.dentification-informtion 25 v tlng uni t 36a
Lol L oo TGV CRt Can HAT drist G OEtar Ty haRd

t:he QW +OR MRt QR ifdaRd S nC §a drdentdisf 't@’i%t iR er-vehicle
i nformati on ot her than the own car in the

cormwiicatiion dedti &t vér itdentinftiegatviedd dlef eomEtindgation
%%t%@% & W@%n|ca§%gﬁﬁ¥%&l%Hca%ﬁ%}V§%l &h%eﬁﬁggp% g in the

dent I I'cat1on- or mat I on convert

&Qﬁ%&rwéhhhﬂecamd dent:irf @@bamm|ﬂ@hmaﬂmummraMéuﬂas the
comuni cation source of the_ comuni cati on _packet

COREWEE 2 tosmPacE ear Hode fdier iLC&ELoN ShCdemaFghngrcat ion
the rows car, %ﬁ%01%Q%rQ%%hf@3é deptiniCalli®Rn interface 34c.

information of the first car, and outputs the car
ﬂ@emmEHGQmem1qammgmnmahaw ofevtive Bilcst whmn ttoet Harst
f.irst ent i.fi cat i_nf.ormati on onverthgiﬁgnthnd%

%ﬁgﬁtﬁ éCFFﬁgp i f F&§P18ﬁnvﬁﬁbﬁﬁ§tP8ﬁ converti 11g

URich t3%a A thiords rffeirmatiion iodertief iseaicnen fdiieri®in 6 the
other than the own formation in the . ,
Sommisiraatiion- déstthfagogaunication-destination

identification information of the communication packet
received, the first identification-information converting
unit 35¢ converts the formation ldentification information
of the communication destination of the communication
packet received, from the formation identification
information of 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-informaticon
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identification information of the communication packet
output fromthe second identification-information
converting unit 36a, the first
identification-information 10 onverting unit 3b5a
converts the formation |dent|?|cation i nformation of

the comuni cation source of the conmuni cati on packet,
ﬁxmwmaﬂ@anhommaﬁl@@CldeWhﬁﬁl@@ﬁl@ﬁcpﬁﬂoﬂﬁﬁpﬁéﬁl§ﬁtﬂﬁ@"

Q ornation into th forna i-on tific

s RaERan e s LGy e or ngers e AR g g tion
h&&o&@ﬁﬁd@hC@EIQ%ep&QK%& cart be ithkebwvekiael én the
comuni cation path 29 via the inter-vehicle
CORPMRICRTLIOR “Ccdiradd 0344 denfhé f&&ﬁﬁﬁﬁ%éﬂfaﬁm@éﬂ%} of the

QQMh%%l%%%lo% 5%%k%%r%ht$%Q'%E%m3Q%e'@1r@% %@%QQQflcatlonw

formation receives the conmmunication packet fromthe
umﬂkﬂwwehwml@owamumnm@aMmgm 26 cpatthe2gevicad Rgentification-

i.n ni_cation terface In t he
PR e R DN oS Atk S
ll@@alttllfﬁl%@ttu@& I{nfrer-matiion eanyelkt lcrd@mumltca&a@nf m@s ination
identification information of the second fornatiaon

thfn CoBRRELICEH 1ioR Pﬁék@6wnﬁﬁpgbﬁpﬁnCﬁ%éﬂﬁﬁ&?ﬁéﬁcﬁﬁlon

dent Q¥ icpfor g't% of ;the ¢eumunicali-on ikacket on

a1,
receive e flrst entl ication-informati on
omﬁV&man@nummtt&&cow@nweatsamwett@mﬁmumﬁnthe communication
identification.informati on of the comuni cati-on . ,
FeSHEat ot "t LY RS OIBH Chbaker PREReiidga Vify She in-
the ifambhenidertich GaltedFa3@ i3vtar maticor cffnubineation
second formation into the formati on identification

|t@frmlrmrtl| GrF Cofr ettied verin théer eRrTe 1 cadd osuPpgte tt fdat

de%nth%e%hwac%aﬁ'%%t fa§ERJOQn% %f@ﬂiaf the

orna I'on t'he "secon déntlflcatlon informati on 31
conwernticag ivn tle3Gdnatien tinelisecdng the communication

i dentification-infornmation convertlng unit 36c¢ .finds

&g migart PR Atiset L AEeF et ot ot SOHE 1S CMIERY 4L 1ORe PATED

awn. car in the comunication-destination
identification information of the 5 conmmunication
dadket] out@@tamr@m@nméehiﬁspase that the communication

|dent|f|c i on-i nf rna i.on Qny rt|n i 3
IR e iRl oD ARG M S9a WIS ghe
Famner tfe e 1oar tirdenrtvifisc ataiten tionfrorematoramrdfcatthien

conmuni cati on destinati on of the connunlcatloqgﬁgcket

ftreamlmﬁé Sad ilgetailiietatiiot MEo Sescoh ST 16t in the
rc%tnac%ror]nﬁtt‘lotnh%a‘ﬁarbe‘ %%td fe’x‘fﬁta'l?l%d NforEMaLigGN 6f manner.

he ‘own car, and transmts conmuni cat i on packet to
tﬂme: |erxamjheol & heonTnie mmﬁmmmo:@zd:amarﬂie 33w installed

AT ol TSSO i 1 368 $T6., T SO Sl
ipelaudes thke deviuea dadarin friceatinen lygfborlmtﬁaqusaf irhehe
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
identificaticon information, and the first identification-

information converting units 35a and 35b do not convert
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conmuni cati on destination indicating the comunication
termnal 33c itself fromthe in-vehicle conmuni cation
path 32c. [0063] As an exanple, a case that the

communi cation 20 term nal 33az4nstalled in the first
vehicle 30a in the first formation transmts data to
the communi cation termnal 33d installed in the second

VERITEItd 0304 den tifé cedd ord irderERitdRNcan be al so
Rlgaijned i %h%'gre% n%a%%%Bdl%%Btex%ﬁgl?ar@Qen the

connunlcatlon termnal 33a installed 25 in the first
vehirging c3@4d onn riefe v idesti. ceormgt itbe tSegosd comganacedion

t t | .33b | | ed h d
VS BI06 RERECAe For SRt £B Y ATEUE PELpBRGS 1o

a rka%e 2@fednoti thehf @EFNNG EaMIENiagal @RS uketivagnone
formations. Therefore, this operation is identical to
(IRFEUBG Coft itoRe TRiLAT deNB6EI-meREReThEogsddgngations,

gﬁﬁ%tlo ati an-i iRt an %%%V%%&&@ge%%bbam%ﬁ% %@@

b convert vehicl'é identification information, and
tienfriicstl itde nticksiec atfi ane mMEmdn&mb@mlm@nvertlng units

%§®ﬁﬁﬂ ES%?h ot .convert 32 formation
i catiof™ ion. [0064]In the present
enbodiprent ;1 st he %hr%&r%@@@%%h%abh@@r%@l@f dewine® iaae ion

the second communication relay device according to the
teiley erpddieredorae tEajint agtatad awteRily e&CKRrddéRidclte 2

r 0 I evi her
e A
emraddi Mentl vake m@enEDQMatu@nbhaéeaoﬁo&hatubmr68 and a
enbodi nent . [0065] Fifth enbg t 10FIG .15.is an.,
AOHRGSREN S di dGrafref srmiengperetion 360 i° M irse

formation, and includes a vehicle 42a and a vehicle 42Zb,
for example. The vehicle 42a is a first vehicle (a first
car) in the first formation, and the vehicle 42b is a
second vehicle (a second car) in the first feormation. The
formation 39 is 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 fcormations 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 45a 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 communication

relay device 44b and the communication terminal 46b are
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relay devices for a train within a train according to
a fifth enbodi nent of the present invention. In FIG
15, the train includes two formations of a formation
38 and a formation 39, for exagple. The formation 38
is a first 15 formation, and 1 ncludes a vehicle 42a
and a vehicle 42b, for exanple The vehicle 42a is

Aisde WMeR e 108 MerdClCaldyhin £héerrns cPWﬂ.C&ﬁwn relay
%ﬁ%’c@@4%§h'%l%o%%@n;%a%1§@@%%4nﬁ%gﬁcM%c(aa%%cg%d1%&Qkh1cle
in the first formation. The formation 39 is a second
qummn“lmtl@md plarh;@I ddes camvelrtdng 20e42ecand aovelinglcation
42 B2xa 4e The %ghlcle 42c ts a EGE%EHV%hI%
X é?‘yfu St Far) G Ah & Se CSRTY SFREE 5N fife *
\aelytcaIEe@Zq“ $ha s:%mr@qeveﬂznccl eA(ts@@o&aC@ﬁﬁm&ﬁ):altﬁon relay
t he second formati on. The nunber of fornmations and th
G dveli QOEEUNG CEddRTf SRRiinGn 4108 e RAAD PSS, maH@thle

%a&%%%? %t%r%5@okonn dﬂ?ﬁgtQ%re%%cokgogghﬁunlcatlon
secon conmuni atlon rel ay eV|c conmuni cati on
mmmmwmmmz@MﬁmdWWNQWMEMHMMm¢mWNMQMﬁM&m

con tin second co ni catio reI vice 4
R g < i i B e Tth - 60 e SDRTPT o0 1 b
e \Rhtinflng A2 onSirdllaaf v ideseaan] aamyuriiest i@ 44d

rel ay device 44b, a conmmuni cation term nal 46b, and an
1SEREV R T mwmms(: aﬂe@ﬁlﬁfétlh 5 hednwdc ttileg copEunication
n ni Vi 4
S TR Ry iR g PR Ge | pheretore,
v&hﬂckﬁf4&@5@AS@@@@@Uommmumﬁawﬂmamwna&a@yd@@um&@ @@5 an
[ 46¢, and . an in-v

gﬁﬁﬁﬁﬁﬁﬁlCatloné%ﬁ%&%@%%ﬁﬁhé%¥pﬁﬁtﬁﬁg'g@& h&%a% converts

CRIMYRIGALIAR AialRY 16ewWre tA46 .andHhe e@ErIRircat i on
termnal 46¢c are 5 installed in the vehicle 42c. A

g@@m@a@@mm cRrirdmasies éylsdt@\hl@éi 44d eaghc gividilcatifomn
§¥% Q&a n o%my% c%%% %Q@%% 1 %ﬁ'o%a%a% 45d

conngbtlng &-$efond Comminiccatt on e evi ce

aathriche ceomuRineatl dm e kal 46d are | nst alled i n

the vehicle 42d. In the formations, the 10 second

dERAII cat Port IFEtaF HBWEES tARR, THA5Y A%Y1CEnd Spuds further
RETS ft%rlmeQP@Lrnatt'h%n%e'hq%qte' Ql@l t %ntch %theOff :Ltr@% communication

comruni cation relay device accordlng to the first
emti@da wenvti.ceTHere fior @or@@cdte@if ttoh@iu@ secomd communication
g%?nlcatlon r%Ia eV| es_.has N ter—vehi
A5 di clt?n\%lrtl TS an P &

QﬁﬂMﬁﬁh&atlon path 41a of the first formation. The inter-

are

vehicle communication path 4la is a communication path
arranged between vehicles within the first formation. A
first communication relay device 43¢ is further installied
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
41c of the second formation. The inter-vehicle
communication path 41lc is a communication path arranged
between vehicles within the second formation.

f0068) An inter-formation communication path 40 is a
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15 car identification information. The nunber of
communi cation termnals installed in each vehicle is
an exanple, and plural conmmunication term nals can be
connected as shown in FIG 2. £0067]A first

communi cation relay device 43% is further 20 installed
in the vehicle 42a, and the first conmunication relay
dexinee 1434 dics: pernhe coad etoa itlye foenend cosmmuAheattiigist

oL ieues, 43 0040 3 A Selcteccen o

UM 7 e8I G ren G QIR Ricgatindt afdlh 4b&h 903 and can
conmuni cation path 25 arranged between vehicles within
tapeiirista tep it @& ChA oftinedt Usdmufib@atings ordlogpation

' , is further, in [ iz : i ¢l.e142¢,
A At S0 T APy et ac
ceectfed Heo ftivests ecamthndarrnininc attilely defvay-egevideesind 43c

44c and 44d via an inter-vehicle conmunicati th 3
HE 3% 156 S0eh A TEITERORT TR TNEBPavan drig ek, dac,

GO L 0% RGeS o GOIFAHTHGRL iteN spaldhnected
arranged between vehicles within the second fornation.

[BosBinAatHtcsr Hadindts delesdmanmi dat ithatpath the ild gt to

34 cq éﬂﬁggﬂﬁ% {Rath connecting formations. The first

connunlpg}lon relay devices 43a and 43c are connected
timad,e i nt erifsorinatexor adonmunire ateiten 1pat lEadd, chdhearfirst

conmuni cate with each other usjing the nter-formtion
& EBHRIT A b Path Y Cfive @&%fﬁﬁr‘% SRS ST e Cer-

Ao M ddhgnddiSte iepmMiupisatiQn relerdedsesddate with
nd 43c and the second communi cation relay devices _
ffech fAthe ot st 440 Has s tdomruiiicgattiten infegrflagenation

RS ST SR B g A dp tht
communication interface. The first communication relay
device 43a includes an inter-vehicle communication
interface, and can communicate between vehicles via the
inter-vehicle communication path 4la using this inter-
vehicle communication interface. Similarly, the first
communication relay device 43c includes an inter-vehicle
communication interface, and can communicate between
vehicles via the inter-vehicle communication path 4lc 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
between 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 41lc¢ using each inter-

vehicle communication interface. The second communication
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[0069] This is explained in detail. Each of the first
comruni cation relay devices 43a and 43c incl udes an
inter-formation conmunication interface, and can
communi cate with each other b gmeen the formations via
the inter-formation 15 comunitcati on path 40 using
each inter-formation communication interface. The
frerlsty cemiumi ddti oncieday deviicev4Bacipclggmsnapation
i.nter-vehicle communication_interface,  and n
COIRTFCRt 6 26t Weeh COBRPERee v 5 Eha" Shgr YoLRCePe
GOMAN Gat RmRanh c4tacusiphght hiss uetes tA@svehi-ekaicle
comuni cation interface. Simlarly, the first ) )
comnmiicatiion dalttey fae@-ce F4se PﬁZ¢@§e§e§ﬁnd communication
int.er - I i,cati iynterface n . :
o e e AUE o B o P REe pIREE oy gn-venicle
commmicattiion patkrdbceusinng tshivd liamt eenveli ¢loe that of the
communj cation i nterface. Each of tg% 25 s§poqd rat n
CAXTOR &ty "l &Viteds “FXa “Snd “F4b 3Pfic Puds CRFT3SS
iNtghriMel d=8neemni-gatl oF ithleskaced arére@ncation relay
comuni cat e between vehicles via the inter-vehicle
cevhas dd omnsatthesrted orsi rgrdadh tinnesr Ihekictewill be
co nication interface. Simlarly, each of the second
é%ﬁ%ﬁﬁ?%ation relay devices 30 44c and 44d includes an
i mteero-)vehi glre themuiseatt @mkodtierface a2 anducamre of a

conmuni cate between vehicles via the inter-vehicle
COMRIIICAG 1o meh@fwﬁiaﬁ@eé"a&ﬁl itﬁ‘teertff\}éﬂ &podiment,
%@{Q@J@éz‘%a,tt'@ St QI ACE . FTHE S RERRGh G ETURIC ket Fhown in
rel ay device 44a includes an in-vehicle communication

ificer flacd,s arsdoan Heohmafi ddrce fainshi wammeinigiateian vieday

t he .in-vehj cl e ni_catio i.ng . thi ,

i 5VéﬁF%ﬁgkb5ﬁﬁ52¥%gg¥%%E?%Eé%%%@éﬁ zﬁﬁ%%ﬁiﬁﬁﬁghﬁﬁ%%%
GOHWYtCald @it nelay demwiaaes 4drmaddon drtkrddd ialagd on
i ncl udes an i n-vehicle communication interface in a

sinfidrae tiriner /% ¥R 1610 e W orfd Corfturdittati o ™

rel Ay, 4ev6e, 4481 AndiA)i3Q ORArAt esid h A Si Md@M4d includes
manner to that of the second conmunication rel ay

dev iicke i, i cand. driemefoome texpl amatiegrsincheredf thidt dsgverts
%%f“?ééﬁ%&fication information. These are identical to the

via the

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

[CG71] 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 4la (that is, a
communication packet transmitted to the second formation).
The first communication relay device 43a converts formation
identification information, and transmits this

communication packet to the inter-formation communication
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[0070] I n the present enbodinent, a structure of a

comruni cati on packet explained in the third

enbodi ment, that is, the structure of the

comuni cati on packet shown in,FIG 3, is used. Each of

the first communi cation relay” 15 devices 43a and 43c

has an identification-information converting unit that
eanvertds f dheatfiiosti dentivhiicatiion irefleyndeivéege Aga converts
expl ai ned above,. each ,of the second co ni ion .

A o CoBTEA L Rat a0 ORG ARE CRCFudEL 4] Leaton
idenddt ireatdnen-Ainfer MRtk 1eanvert ioFg cemitantikat: ion packets
converts 20 car identification information. These are
irg@etivesl frem ke dmiersitoRgast ofacorgeRichtdary srth 40,
E@&p&ﬂ%%% t%nQb%oQ¥$&%hﬁQ%tqgﬂf%%@%%ko@o the inter-vehicle
identifrcation information explained in the first to
foourtun ientrddinmpatts, 4dmd t Méereffdre tdeamued cation relay
expl anations thereof will be omtted. 2 QQ71 The .

A ditumiEEvER PelCRP HANICEE 452 PAGEE Ny Sy unseated

GRIFPHUC 3l @3 tRFIE lou t W £C R oinrgnuln@ e 1eempaikedtsed ransmit ted
bet ween fornmations, out of communication packets

tirams bt e donsimacHEgdeard oo mnhiive SEV6iTer di'ay deitce to
4:?’% %rnt%%b—\}e%&tcﬁ_% | A Ghiuehlal g il ni;catien Path 4la
(thati1's, a communi cati on packet transmtted to the
seeend ferirtn er)ckethe farrssti ttenimin dcatel ¢l osél fprmation) .
devi ce 43a converts formati.on identifi%@tion

Tk rirteftS o i ORI HGRESH £8 18 SIGTuiPCatioo FaSk dermation

LS A 18 OB YR (AUHTURIGALH O sn3f Path 40, The
first comnuni cation relay device 43a converts
fommaatri iom tidenthafdkedt iton tihef dmfei-dipgfatdon communication

co i.cation cket to t fir.st far [ .Qut ,of
Emeat 131 packa £ Tubifay Hroping Vi o converts
| Artredatfigratdeon igamatiicatingv rpatth 40,05 andrmansnttisn

t he communi cation packet to the inter-vehicle

T Gt it FRAPTHL &0 T AT 9T mARTERt G rgraypackets
q:eevdeci%ez}:gcfrgﬁg%h\ée%r?ce%o-rﬂgi'?dacta_tdrprbcﬂﬁﬁﬁﬁtcation path 40,

conmuni cat e etween formations out of commrunication

pack etrs rtsmairisi titee ¢ dmom itdee: igec gredt kedmiimitdat idgyker-vehicle
%%ﬁﬁﬁé??@éﬁnﬁ%%éﬁ'fﬁﬂ t%%e first communication relay
devices 43a and 43c convert identification information of a
cormunication packet between the formations by using the
method explained in the second embodiment.

[0C72] 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

formation as formation identificaticon information of a

communication destination, car identification information
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10 the inter-vehicle communication path 41c (that is,
a communi cati on packet transmtted to the first
formation). The first conmmunication relay device 43c
converts formation identifica{jon information, and
transmts this conmunication packet to the
inter-formation communication 15 path 40. The first
GEmlsi Eatisen cpgl ay devi déeatdfdeatérns ipépPRAEToRD OF the
ARG AN dRALALIRLLAR. ahadJEomEUN: falior paEke
to e secon rnatlon olt “of Commini cation packet s
ﬁ@d@rmadzbmomﬁthaelnbmmuhQCﬁaubontemmuna&cdﬁcoaspdEhlce
transmts the onnunlc i on packet to . .
lﬁiteélF éﬁuaéllénzé“df(?ﬁ?& O8t Pén Tp&t ROATED PR lPPr gFStlna“O“'
oMM AL O -sehd-cdevi-ees r43atand 43¢ceaRvebh of a
identification information of a comunication packet
[FerwEEA ceftd oo pretien & rbypsirditivg dt e orethed cexplairagion

t% gﬂghae%%gd19@9%%E@E%§gmg99%%1Aaegg1%é@gmhgpegngg§ﬁatlon

€ communi cation term nal a insta
bﬁether&MnVébmmbelé&aaBnfbhmatubﬁt1ﬁemmaﬁuaatubansnits
data to the connunlcatlon termnal 46c installe

BRE RS OpeRic Pe CRIBUPA CEfid “BeCONA For AR ofieTg T ication

X4FaHRRd o nCRIMUMLC alioRzdesk Ratl aRchdent khirgahi on
i nformati on of a comuni cation packet 30 transmtted

ﬂm@@m@ﬁél@@n@ﬁnﬁégtﬁ@mmw@ﬂ@ﬁﬁapn4@9umﬁ@hu@@§ tlevdeei on
I%%%E&%EC%EI%% an H%% %f Eﬁ% %%%%gglc%Eq%kl%grﬁinal
f dent | f“u i 'ntor a

mati o mati on

AeRURI clatyiier d@l%tnltﬁﬁtllc@fﬂ.,l O@laﬁnlf@&ﬂltaltflioﬁabifo fthe
information 37 of the first car as car gﬁtlflcatlon

FﬁF6WﬁéF@6ﬁo6f59Hé¢@own@nﬁ@§@ﬁ@ﬁcé§§9|nQP| grgnsmitted
%%%hP%h'd%%hhthSE%QQn'%%Qhﬁ%%&oﬁ6%fp%@%e%o%%%%h%%tk%% in-

termnal 46c as device identification information of
tvied icdemooipatiice tdest paati dda,5 aGodmsnirestilyrds byr cde

|dentEfb%%%h%chgg%EW%%&%@ %ev1ce 44a via the in-vehicle

communication interface. When the second communication
relay device 44a finds formation identification information
other than the own formation or finds car identification
information other than the own car in the communication-
destination identification information of the communication
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 informaticon 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
receives the communication packet from the inter-vehicle

communication path 4la. When the first communication relay
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comuni cati on packet transmtted fromthe
comruni cation termnal 46a includes formation
identification information of the own formation as
formation identification infoggration of a
communi cation source, car identification 10
informati on of the own car as car identification
idetgicratiiden Téndeh& ceimtrrc 40Esil 1$6GRE4 CnanBTaETREECD Other
BRI R0 T AERK AL AN (AL LRAGATERLEALLER i nasion
térm na a as device identification Information of
tie nedfmmaitdat dn fsauate onAoconhmenicoatuoncpadket packet
transmtted 15 fromthe conmuni.cati on _term nal a
FESESY Sthr bl TS S FOTPERTCPE LOBmTPEat FEn Csatﬁﬁﬂga}’“’e rte
g if hRcaiohed davittife csecend icorIHALGahi off Eakay
device 44a via the in-vehicle communication interface.
werrurie addeon g ovswru Rifc dhico ROrBILAY- caévPBe PAgE et Faselved,
for pathon d dent it .C?Lgx'e%@ i'f@fcgft%h' 9 f%.gmgtt@.%?l phanpEhg,y
GW ' F O TRt i on oF i nds car i dentificati on information
gichenttiban ihhe ewe datmiamnivhe identification information of
co ni cati on-destinatiqgn identification infornmation .
et e "ESmTOATEatPon PECKE: TPEC P8 fifg td8ong Formation
COFENILGAL omikel anqdevi:eend4a ¢oRYetkauliea€dbn packet to
identification information of the 25 communication
shgr de tefr -tive nesimaniconmvon cpadkat PeébeidPediaf Lofm thder-
r_identification_informatig f th . [ :
B R
tria alyd eRivii fdeCc dt3iconni rher mMatisen vedrivakt KRg Uni theaseécond
transmts the comuni cation packet to the ,
ifREERLIOR EIFE€S30 EoMEnCORIIOR FALRT4PE A (e the inter-
LGSR ClRnEATIURLCAL LAR K RleLfiaCeneThS thit $ormation
comruni cation relay device 43a receives the
communiicattion padckettafeom theni nher Hielsitclcgmmunication

co ni cation path.41la. .\Wen .the fi.rst .comunicatiq

SRy 53108 PR A AHE T oRT deneH PLaEroRT the
isRf-OnEBtr-emagtiBer alshanet Benowd kiR af ithet R®mmunication-
communi cation-destination identification information ,
festhaacémpuiideariidn cpadrer indeempéd ont pd frhescommunication
%%%%%Q!%%%bg@e%el%%ed%{%%% g%ﬁm%%ﬁ%%%ﬁ%HSﬁ%ﬁ%y device 43c

ormati on identi'fication’infornmation of t
comveriteatihen feomacd oaf itleatddimaniicat ilof ogaeketn of the
received, fromthe formation identification

RFBIRECRGT O6F e 1O “Far Rt iF0 (8 T HE ARG
identivbigcatiop knkormRtiaen of iee tfifish tfiohmtifetnation of
using the identification-information 10 converting

(rhiet seamct famgwittiont Ha teofenifeariadd opadken tid e 1on
i,nter-for.matiqgn ni cation . thué I a,th Dy .

. y . : tif t
SRS b ST SERAL AR A0 RS enc s cicanton
comvenitdaly @mit, and transmits the communication packet to
the inter-vehicle communication path 4lc 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 identification information of the first car as

the own car in the communication-destination identification
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relay device 43c in the first vehicle 42c in the
second formation receives the conmuni cati on packet
fromthe inter- 15 formation comunication path 40 via
the inter-formation comuni cagyon interface. Wien the
first conmunication rel ay deV|ce 43c finds
identification information of the second formation as
tiﬁefoa:\matfn@wfi 6@61 ﬁq%né&%@incmcéfﬁtdéweﬁa@ﬁon the

SRt | Gab 00 JALAHTELA ofoyife GORMIBGRLLAN (20 cax
pac recelve IF'st. commini cati on rel ay device
43&nﬂnﬁﬁgﬁﬁscmhan&@nm@tu@m DdemhﬁfKEWMN@nCBmﬁ@MWdEBGdHation
of _ the communi.cati.on desti nati on of ni cation
B CODEIG 2 S BmPPR ot JF Y ddrerY LER Lot

|{RfQFTB Qi 10fn iheE o38eeNd of R0 ¥ 1irdk0 e ihebmhicOkar
identification 25 informati on of the own formati on,

uﬁaﬁuﬂié:aqtd@m i feamiagn ovo mfe tiien @ WinicR L aNging the
4?%%“% ca'E%AN§QH#% %%%g %nﬂ%@k%%%%QG%gﬁTﬁgs the

er-ve e connunlcatlon pat’h
IdﬁmmUMMﬂaﬂﬂdﬁ @Qﬂmmnlaatma@ iint-erfhdcd.e Henrsedaadion path
c nnunlca ion rel evice 44c¢ in the v hlﬁle 420
Ceiviés e 80V C&TVOR lﬁ&@%&“

'dUMHﬁdﬂ%Hﬂ%d% %%HHHBﬂqawwﬁﬁxkﬁkﬁh%%c%héwhﬁﬁmbm@c%QﬁQﬁﬂ

comruni cation relay device 44c finds car

irdereit itdwtti dmdlnidesminhieogleotl aehd deinistl icat igg tiid cgit 1on
LN the conmuni.cation-desti.nati | tion

5 1P R TOTST e B Cat dn HSerar s G ved,

thersesend eenelindatailon Gcﬁlla)saiﬁ.\llfa'@m%ecmwdrﬁcﬂm

car identification information of the comunication

FeETUREGEdE BF Ped douni cati on packet received, from

thecar 5 kﬂﬁﬁ; fdeatirQR N fgr ek QnyhtéM%daﬁﬁghﬂxﬁke

|nto the car entification informati on of the own
daten tusiaig ttOhEthI@@ntOIff itda&t ifdmr sgorpve riidung husinboddmgnt s, and

RIS NS SO SELLOn PASKEL LS TS v

G:Wlo@fatﬂman Hhtrey faaee folhte hl @neamwirgal.i on term nal
46¢ receives the communi cation packet that includes

ﬁ@7&éwaﬁ¥mﬁéﬁWQG¥%%ﬂbn i nformation of the
conmun Lugny %esﬁ&%%gtf n@%@% i L& € QMURIGALI O 5 on
term na its Fe in-ve e

comuni cat | on
rtaﬁﬂlayﬂfﬁevﬂ:‘é[ %}S]aadxmmpmtmjjmms tafaztrh@dqdndmg to a

edn%%?%nent A Idenftgﬁﬁl ptroester}x e;an}Cerlttqe()Ji rSItn tEOIG. 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 5ib, for example, via an
in-vehicle communication path 50. The communication relay
device 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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the present enbodi nent can achieve effects identica

to those of the third and fourth enbodi nents. [0074]

Si xt h enbodi nent 20FI G 16 is an arrangenent di agram

of a conmuni cation relay devi for atrain within a
train according to a sixth enbodi nent of the present
invention. In FIG 16, a communication relay device 49
i terstvaiilied enicominmng opdhiios] é "4rr fagg the & first

(oX0) ni.cati rel I [ e 2

B L S S TR g T T
anldri-ifehiagl ie re-dmfuringatiioon ceatvie »5Q ngT e i¢o iy niac dbiror t -
relay device 49 is al sq connected to an inter-vehicle

e&ﬁﬁfm%ﬂﬂoﬁtﬁé@wemmfh% ar Pangeigrht d5SERgnIing unit o6,
G Gt ifalay-Havinae 49 o LRtk et Bai.n iinctions of
identical 30 to that of the communication relay device
itheFliGt et -orehRicGe Tomning opdhiol drdprifacset Zagng fibestin-
car_.of. a first formatiaqn, f xample.. [ :
é%ﬂﬁﬁﬂf%éFF%W“ﬁea§§%€e3P§§r%5C%h§ﬁﬁ g? é%g%iézgﬁ to those
Io:jﬂ eV fail”iiz(‘site aGmeMf ictat iepdditenftace 52, a first
identification-information converting unit 53, a .
SO0 | derfi IS for ARG O P ARV TIATG Clin OP8EE g
£1Q7 TR 1N QLBIHOR 1§19 NI a1 JOIdRIversion

etermning unit 56, 5 and an in-vehicle comunication
imtrertfiace &7 .ccRurottiions fofrmatd dmtistentdffiiglagion information.

omruni cat.i on interface 52 .and.t. i_n-.vehi.cl .
Bt Sh i d doe 27 Feddstad o TRses S
tdherfd dtSinARgh ise aand serikritientls td GhiGleThe fbestfirst
i dentification-information converting 10 unit 53

drflanderftliFatean omhAE e GG dﬁ“{tﬁn&ﬁagn@%%r 35¢,
Conv ey %%Jo%gg; qy, i dgntifiGal ik mtion. An

operation of t irst 1dentification-information
ClaivigrTt | ng At .t 153 depiictents calruad witose 6f admenufriirsttion

oA 1S ) LT Lon SOPL) ML 50, 3ninan s
[ROFAF G e sbh depifdSine Al .r Ul dfn & rconmmUnilcat itk
communication packet includes communication-destination
identification information, communication-source
identification information, and a data portion. The
communication-destination identification information
includes formation identification information corresponding
to a formation number of a communicaticn destination, car
identification information 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 information 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 identification
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packet transmtted and recei ved by comuni cation
termnals of the present enbodinent. As shown in FIG

17, the comuni cati on packet includes

conmuni cati on-destination 20 jdentification

i nformati on, comuni cation-source identification
informati on, and a data portion. The ) o
cemRImadaEaoi-FEstifvatidoR (COERMMCEAL LN LeRTGF Aat MaRDIN &
|\l udes Joramt icof dantichicatioopdenformation
corresponding to a formation nunmber of a comuni cation
degstidiat i orfn ddre 25iirdentd flovatthomowtidmenti ospecific car

corresponding ta car_.nunber._ of _the caomuni cati.qn.,
el G- Ui THUTIES LCHe it R CR&E TS CPAT GERAETgn 1o used

I pemdf Vil g 18 fGERRC aln i daginnalf W thinmuaivehiiehe source.

of the communi cation destination. The , o ,
clanTiive Gate SoLls GRS ingertt | BPEALIIST ICRfforAgNtdA 1cation
e 4168 30, horiliand denl khgahicon ] of etiRkifler of a
corresponding to a formation nunmber of a comuni cation
soumee i aeari drdertirfdec dtsl arseidnfasr matd odeadriiéspdidiing
to car, .numbe f the communi.cation _source, and
R (9 A8 G AT RO Codent | £ i ng
MmN cat i)y ampIal, widt hine & ivehiod elaeh thensmission,
conmmuni cation source. [0078]In the third or fourth
ethtsodi tfgntcomspadichite oda it Sraemeilf idddt V6R S FPGCHticorar
!f§£ﬁ§¥ fgéé%%ﬁ\§ﬁ¥6§ﬁaﬂf%nU§%%i%a%§n %w%g%%%ﬁgl%a%bgncar
informati on of a conmuni cation source. In the present
endeod imenta t ispe dinficarmeari dnd et iaf iccatvivor danflonnestoiugce, a
i ndi cati ng own vehicle or a car nurrb%

r of a

CORATHIER i%Un 2 SEFERTISAISOR £8CE"T dENSIHitEaa dom the
| R RH AN Bf HheeeMMINiCald QR SPWeEL 1nlGiId079lsFor as
exanple, at the time of data transm ssion, when the .
cormvumiigatfIeh tlérmapalc iIFig ¢oas islgadiifiicagadion information
identifi.cation infarmatiqn, indi ti|1 own, veij}i l.e _for

. | QL ! AHFHY 1%
cla?rC{l TN iOAL iV or(%éjteln%%% X gjélmrunloca% on
SIQUIiGEt 1 oS I tidhe fe )a iGoIdtiecatirorapackentification
transmtted fromthe 15 comunication termnal 5la is
A9 ISHBAT iR AIfGCOIBUNAS BdREIT S HEG - P8 U dgéd i car
dent infiaatd on JnferRld omddifGatd g oW AER-8l i®n
(ll entification I nformation
indicating the communication terminal 5la (device
identification information of the communication terminal
5la) is stored in device identification information of
communication-source identification information. For
identification information indicating own vehicle, for
example, 0 (zero) can be used as a value of car
identification information of the own car in a similar
manner to that of the first embodiment.
[GO80] When the communication terminal 51b uses
information indicating a car number for car identification
information of a communication source, a structure of a
communication packet transmitted from the communication

rerminal 51b is as shown in FIG. 19. As shown in FIG. 19,
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i ndi cating own vehicle) is stored in car
identification informati on of comruni cation-source
identification 20 information, and device
identification information ingicating the

communi cation term nal 5la (device identification
i nformati on of the communication termnal 5la) is

stagr edignt ideiadd and datfiorimedtiiosn insieeddticoyhef first car

C i.catj.qQn-sour j ifi. N i 4 i Ear -
TR N R0 i el T RGOR Yy RO, BRL) 1
faroredanpl ea10 ideertd)f icant b Usdw ras tad cnalofe cofumcarication-
identichatqu¢infqrnatio of the own car i.n a simlar

FEHE® O aHAL T6E e AT @G mEdE. FI086] Wien t he

GQIERMNI Galdtab ! aMfdIdata b USRS 3@ iindf eaide@funication
indicating a car nunber for car identification

ifrefarimeli o bof(de vderemisiepdtiiforasdwrc dnfgrgetiorucd dhe
j.catio t, tenansmitt fr t :

SRR PAGEEh HIBID T ST Ervdeero s

shtewt i dAtGonl 3 n fAhaddron dentdckintatiican iionf-eommtdeon

indicating the first car (identificati,on infarnmation
T R A ETEARP T s S0t 63 5 i dERE L Eieation

1148 i1 0d amdinfQrHnRE @R afi GAMAH Cal iQn- SMee ("1", in
identification informati on, and device 5
itdeirst icfassat icom ibef oveeeti Foud sagutlieng t he

i cati,on term.nal, 51b _(device,i d i fi [
[ ﬂnﬂmio#%@@%@%@%ﬁ%%m’u%l%ﬁ%ﬁéwgﬁﬁ%ﬁ%n
slem@ichd I da\w ead damt,i fa qatdren o eamticemtdff ication
conmuni cati on-source identification information. For

dayE Grg&iiion @@ﬁdbﬁofoaiﬁf%ﬁ%ﬁﬁq(%QﬁqﬂﬁkﬁﬁiWﬁ}qlﬁ§qﬁ r st
CRrmufh 1A HTRE i kT, i '%JP%Qﬁ%uﬁﬁﬂ be:uged, for

exanpl e. [0081] As expl ai ned above, 1 n the
commuricattiiom ttermmiimalls ks dedniil i ca fiommam fofrrgdrion
i.dentifi.cation infarmati on used for a vehicle
iﬁﬁé%ﬂﬁﬁ&??m%ﬂ? gg@Hc e or uses a car numbeY, for car

identification information of a vehicle in which the
communication terminal itself is installed.

[C082] The format-information storage unit 55 stores
format information about whether to use identificaticn
information indicating own vehicle or to use a car number,
for car identification information of the communication
terminals 5la and 51b connected to the in-vehicle
communication 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
a 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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15 communication termnal is set in advance. Each
communi cation term nal uses identification information
i ndi cati ng own vehicle or uses a car nunber, for car
identification information of4 vehicle in which the
comruni cation termnal itself iIs installed.
ég%OOSZ]The format-information storage unit 55 stores.

et o aeratiher ebobe WEet héfepglideardent iPfeatpsAcon
i.nf.ar . i ndi N n0 hi.cl.e wor, .t a car
e el 8, o et o St DBE?, AT car
demtiifdatitdent efmanaks S5bawandhbibecopnecnedataochhéerminal
i,n-vehi cl 5 comuni cation path 50. That is,
ConTSitEdti®6n format i nformation for each
qomEni cat iFeR ehmonal, irnstal ledcwnkhderacvahiceke ikhat the
stored in the format-information storage unit 55. The
fcoryran idgetdon reaginailt 586 dErasHilies aa COBRTIACEAL PBnPacket
L8! T RAl AL (LN (2,86 88N KES §:30 S@MIUNLGALLARp e
packet fom devi ce |den%] ication information of a
edmaurichatindrapdokeachased nonhfier natsel.nf dnmahieopretent
each conmuni cation termnal, stored.in t%
FIPREEeA or MRS GRTEPEAEGEIGR o581 Ne Lo e
oelerMiHing tUkint 1 nd3 28 cdehermanes cwhet ben tends8e" for a
"identification information indicating own vehicle" or
tformed " ead minebeommun icark lioge heiriiioatli dAbotisgscdeain
whi ch t,he co i.cation . tery.nal, S ui. L.led. ., .
e o o ma i E e paf Pl aRll ceiay it Catinn,
tiRg ce@RMUinC dthidar at-@ il Bah Tk illansdist isad as car
conmuni cati gn packet to the conmunication term nal ,
sHsntpfaCasg ons 1ad csRaipre 6F §oRBMRGTREarToN SFadRetLon
Q¥ 16888 onl N nlRenREeSeNt eFRORRL 8 on relay device
communi cation term nal 5la uses 10 "identification
i49f oreretivers ithei cariug iowt ivehipelcgetf oysiadf dhwatin-amdicle
t he comruni.cati.on term nal, 51b uses "car nunber' for. a.
FORMET | P EPGL 36 TaCantr1 FOSt Rom ARG fat e het 1t is
iRACALEIY tOMERE@RIC 28 T orfatts F aheC domnd@nidaftiieat iperket
i nformation of communication-destination 15
id@sHtlineice &0 Girel FPBERAREICEH 1 OThd egdvhingdi cdti &iF1rg) &pe format

IR 1P ERI K ¢! BE LM 6" PR ISt 1n
the format-information 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
communication path 50. FIG. 21 depicts a structure of the
communication packet in this case.

[0G84] There is considered a case that when the
communication terminal 5la 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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communi cation interface 57, and determ nes whether it

IS necessary to change a format of the communication
packet destined to the comrunication term nal 51b

using the format 20 deternini¥% unit 56 based on

format information stored in e format-information
storage unit 55. As a result, the comrunication rel ay
deviree 149 tsets i'htar fageb &7, andatetermanear whgitber éf is

the first car,  as the r_identd ficat] Lnf [
SR S B AT o A QLCT AL Lon ke EAr 5 o5 Eacket
iRfornmid er, tard do@nstichs ilohi $ ccormuNi Gaki asipackee format
fromthe in-vehicle communication interface 57 to the
idEOPERILEILE O GiNISCatieeT S &h Togmat) gnisrrgégiret stgred 1n
%%%yj%#ﬁ%tQﬁnE%%ﬂ%Q_ mﬁyﬂfd@% Ragketsi N Wi § ¢a%@1t, the
[008 ere

ere i s consi a case that when the 30
comrumicattiion trer@ynalevita tfaneretrsigesominati 4t iten not
packet, which is as sho in FIG_21,.ta th
DGR 11 TEPR AT S 15Tt S S958 Mife Shange the
G catiien dhah idemMiice 42 maeeilvesnt hieceives the
conmmuni cati on packet using the in-vehicle 44
commmiicatiion PRcdetace B Fhighd feetertnilife & Avh &R0 Y
S DEGRIIAUY AOCNANIE Al R 108 the pomun;gat i on
packet destined to the communication termnal 51b
USiog |t he frorrmdte rd ettéramieniing aomisti G dvhsedage fidatatthe
information stored in 5 the format.-information starage

RS CaAd B ERna L el e SRR Gh TRy AaVEaT Packet

49 defLrdBmimitdiati dr desrmioa Inecessamrd.o zohangert kkample
format, and does not change the format. The
cdhTRuH CEENGIF At REC i Blh ireddiivesatie cdfmiri%ati‘on

packet.,. af which .f i.s.n BQ%Q tas itted .
fr%#%ﬂqﬁfiﬁﬁ%ﬁﬁ% éaqigﬁﬁﬁéﬁﬂ% 221 agﬁﬁbgégjﬁ%%t er,are e
ey ds5 wensiderietba idase tikat itdfe wenmor cat i on

term nal 51b transmits a conmunication packet to .the
@ﬂwwﬁwﬁeﬁﬁmt%:l%félf%ﬁsm&h lé@maetlé?ﬂ-a In
Qf?gﬂg"”aa%%t,' hPackstuditddiich casgy ldeHAlG 22 rdeives the
"Identification information indicating the first car”
iconus e et itdre pearketdertinfg ddtd dm - viefrorget i ompinication

c.0 | cation-destipation identificatiqn info '

Iﬁﬁg%% ‘%%égﬂ tHE ¢ |%§ﬁ%(ﬁ?%%eaijggff£ém{ 3y to
raceiges theneamamigal i inpackeit usi neadie: idesehiad eco the
conmuni cation 20 interface 57, and determ nes_whet her,

i GOMIHerRdsy Ve I IgEngY . Yot igt fgrat determining

QO £31d Qny RACKES - fleSti N {0 I 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 communication path 50. FIG.
23 depicts a structure of the communication packet in this
case.

[0088] Furthermore, there is considered a case that when
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conmuni cation termnal 51a using the format

determning unit 56 based on format information stored
in the format-information storage unit 55. As a

result, the 25 comuni cation §Iay devi ce 49 sets
"identification information indicating own vehicle" as
the car identification information of the
comMEBingahicatdest icrationli déht kfhoatics Bnfommunieation

and transmts this co ni cat i packet fromth . .
PACKET 16 EBnitin PeaBP G136 1 BLGr | Ace %’? £5, fgnunication
iR~ ¥ehizel € 16o0NMMyRI ¢atisop pat hth@. cbhfaun23atdepinctelay device
structure of the communication packet in this case. ,
[40086cRiNElse itsr eomiaieaits CRoRSICHEL el SAngadbet hrvehicle
when 95 the c icatli t ' r.a i ait+ i
SRR Ca O paker S s Fod, Beeadrb e IR Ak i
the ccommyniteatdnen deeBnifiamailal khet kiogmoaseattibe packet
comuni cation relay device 49 recei.ve

e ]
@&’ﬁ’ﬁj{ﬂe@atﬁ%ﬁhﬁaﬂ@@@%&i%%tﬁﬁ?\%@ﬁﬁc% dgusing the format
QRN ;A0 R 17 E’%‘f 268 2 oradie rdeterimmemamiehhet ored in

I's necessary to change a format of the communication

gk éfo redt-iimdd e tilve. cdmmagiec a0iidn der nifyfale segult, the
usi ng the f.ormat .determ.ning Qunj -hase f;r mat ot
i%ﬁ“g?ﬁ?&ﬁa&r} Tt 6 rﬁjr e T glrgrmrateft‘le%?n ] ?%;st :%(? %r%s forage =

WHiide BBr AT A dresid £ Hh & ckbhacgnani cateisomatelcdyange the
device 49 determines that it is not gcessactg to
Sieemse + he oo MU B HORiKenga & HE FURR @ The

%%;E;H{H g N8l ¥l iRGLI A% A GUTHHY eMdrRjed,
packe f%%?h%ﬁ}g%&?%ﬁﬁafﬁas ﬁbt changed,'transmttrgﬁE
furrem srhier teahmilimine ath eo e drerur iva t 181h . L erBige87] Mk -l e t he

above operati.on i.s expl ai ned for,_ .comuni [

tlgjrorﬁ%rﬂal s 30&% i% e %%e \Pé:hﬁrcqtel,on% m &ra%qjed for
CORMERLSI QN 1Qfr Itdantiifd 1Gati iath irmfitaratdnen e jperd oramedinilar
when conmuni cation relay devices within a formatjon
o e v CHASEH \GiHeron J0TTUIEMARY & ArPehkied When
of nutual l.y. usi o ; [ Qn; Jyndi cat4 ' 14
SR ) HTRL A, G e Ry R care
ivledtt idd atdtdred nf ormat i on of a conmuni cation termni nal
according tao Ihedgresent enbodi nent,. ."i nf or mat

i RAGEL i ng Bt g et FBIP LAt 1O ko ik e':rfrpfc%]ﬁmation
l)ﬁldicating 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 "formation number" can be

mutually used for formation identification information in a

similar manner.

INDUSTRIAL APPLICABILITY
i0089] 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.
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25 nutually used for formation identification
information in a simlar manner. | NDUSTRI AL
APPLI CABI LI TY [ 0089] As descri bed above, the

comuni cation relay 30 device %or a train according to
the present invention is usef% for conmuni cati ons

bet ween vehicles and fornmations of a train. 46 CLAINS
1. A communication relay dewwk&IM®r a train (1; la, |b,

I c), mounted gn a vehicle of a.trai.n_havi

n hi
o) et BT Car e e G ery chr roan e e o diaedfed b
105 @Ml oYehl Gl jcaEMiE catiraAnPakii6d; a2&kharde
to an in-vehicle communication path (3; 3a, 3b,

3¢),
vt redpanl 6 nefl uddngy ing legainive 86 §RS sdeReesonnected to
communi cat | ter [ thi.n hi..c| -
gaand cor‘?rjr:urﬂeglatd%ns@ ognﬁku%m%s&%nn% ni t\cf:)flat tion Zt%1i 2? r?]yﬁla t% @n in
ivigitiad lee ddnmudiiffaerient paelhi dl3es,3a10 31bhe 3@0mmmudc akipatrle of
rel.ay device conprising: an inter-vehicl

CTRIHTCA BT CaA RS PP} HERpab BT SR ERESH CEEgnals

and 80y 'ﬁ&h@.nc QI RIGAI1@N aPRC k@kutind da'%ﬁons between
i nter-vehi cl e communi cati on pat h;

iqprveiiclad iconthenitdatilen insterilece lpsﬁlééﬁél@lné yehisles,
AN ALY AN Ge8LY LA SOMMR AL packet via

€ “communi catlon pa
i dent igfri qaiﬁeqwermflmtdmwﬂmaamdmgmnfa(c@) (thatcapable
sets, when vehicle identification |nfornat|on of
%ﬁt via

&Y T 'l STCh A SSH ViR Fd &P eGdhid

the inter-vehicle communication path;

an in-vehicle communication interface (8) capable of
transmitting and receiving a communication packet via the
in-vehicle communication path; and

an identification-information converting unit (&) that
sets, when vehicle identification information of a
communication destination included in communication-
destination identification information of a communication
packet received from the in-vehicle communication path via
the in-vehicle communication interface (8) indicates other
vehicle, vehicle identification information 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 {(7), 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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20 destination identification information of a
comruni cati on packet received fromthe in-vehicle
comuni cation path via the in-vehicle conmunication
interface (8) indicates other,yehicle, vehicle
identification information for identifying a position
of own vehicle within the vehicle formation as 25 =
vl dite iimﬂﬁwe@éﬂl@n qoﬁﬁf@mﬁ@@ité@noﬂnéeééﬁﬁﬁni (dat fgflicates
source |n uded i.n.,CO [ u | I

AP b TRGIT o FHE o a2t oy BaoRee “4hg Than Hieting
tdv&ﬂ&fﬁﬂl&:ﬂeh%r@mﬁdi dat Io@lmnmcmrt ebaht Ivehlcle w1th1n the
i nter-vehicl e conmuni cati on path Vi a thg Jdnter-vehicle

SEAIH & i8R Gitte PPa e PR 1SRG 368t C\%éﬁ“véﬁuf&ré‘atlon

(ﬁ%”HHJ'éﬁHﬂdﬁlddgfyﬂngééﬂlﬂykf%nc%%ﬁu%h%%tkQ@nsmlts the
stination included in communi cati on-desti nati on

i cobemtuirf i cotiioon danfkertndcl dlveoflna vebvinhei coron igagken path

recei d fron1 i nter-vehijcl (] path 47

i YRR R A s s Ry

indicates omn vehicle, vehicle identification

i nformation indicating ow vehjcle agg used in ﬁhnq
R eadh s sIMBEIE WGATHOR t15d AVehiChiE€ S olati &ﬁaé@ gt ar
vehi ¢l &.d.4an r%J gf Lahian inf QBN 9 Of e 1e

comruni catl o estination and then transmts the
cmhmmﬂmﬁxﬁaumquﬂﬂﬁarmaindmaqﬂ1t%@hmﬂmwuamﬂ@mmo@aﬁﬂwﬁce

path via the in-vehicle c nnunlcatlon i r.f 4

D R e R G B T B 1Ay
ﬂhfdﬂﬁéhﬁoﬁﬂaﬁﬂﬂﬂdﬂtdmmuﬁﬁﬁdﬁibn\MaﬂMQﬂWﬂﬁah@mﬂMﬂﬁdefrom a
identification informati on of the communi cati on_source

iR a t arh & eg@ragdi eatinom Sor dehiidemt il dadiion ©
QB QN {0l Lhe GO Cal R RAGKLlouk! ARHIALAnd used
f1om a commini cat i on term na *hi'n own vehicle is
viehiceinenctb hydentdH iveatiicdre letxbnmattﬂ@n vietdicdat ifregrmeri.on .
vehi cl e and used in comon by each vehicle within the
vehicle formation. 3. A comunication relay device

for ag rimunk8at i18b.relitss dedloe MuNted enra vehi cliesy,
of a train having a 20 plurality of vehicle

fidroratlieshs, zmmea@t@m teo Vel liddeeraly ehit@lagn having a

canmuni.cat i ) ggg n -
é%ﬁﬁﬁﬁ1 é?f%ﬁ‘ga ]%ﬁ% Qfg dd%ﬂﬁgy jxééﬁa&Qfer
@khﬂﬁﬁykﬁgmﬁﬁﬁnwmﬂuﬂ|gyﬁhkﬁﬂwmenmtamman(xnﬂuﬂhicle
termnals installed w_thin _ow vehicle and

SRR GRS Pt weler 25 B i H 1 Gl faRgble of
ﬁ%ﬁ%@h,geﬂdﬁﬂyﬁfégﬁﬂ&ny%mﬂwég% dhenGemEINiGAtdOMinals

I ce conprising. i
installed within own vehicle and communications between

I

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
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an inter-vehicle communication interface capabl e of
transmtting and receiving a communi cation packet via

the inter-vehicle communi cation path; 30an in-vehicle
communi cation interface capabjge of transmtting and

recei ving a conmuni cati on packet via the in-vehicle
conmuni cation path; and an identification-informtion
cerver tiheg wehtl cllikatt oragtdens 1dgphén Hientépa- it palpsnon of
identification_infaqr [ of: .cat.i : :

TSt THATILGH LA QT80 TR oA daran dear RaP At Lon
icdentirkitdan ARlennfidiation ohfaraamiuni odt ronopacketation
received framthe in-vehicle c ni cati on.path via .
RE Kef. FEREAIVE o GinCE8t FOn VERLETFaCe TR EAT 68 PRSP Via
el Glhe Jlor Ml eRmmehicekehor MRkirga ckdentiithedkl @Rher
information for identifying a position of own vehicle
fueiratlico f owirgltiiont, heyebrigile -4 rvehileone ifgnidtiieat ion
i.dentificati i nf.ormati gn of i cati I

TS ERUATASE T Fo oI CALT o =s 65rae denti I cat tone °
imfrefaratidron ieh ithe heomrdninc atsi @hpadket cand ttiloen

transmts the comuni cati on packet to the

idtear-A iRt iene dRriieatioon Path SHFEPRESTHCEr SPEHIE e
%QﬁﬂyﬁﬁﬁﬁﬁkpQxhﬁ%%ﬁ%%%%pn@%%u&%kﬁﬁd@%%ﬂfipation information
vehicle-formation identification infornmation of 15 a
odmle cativom idestiomatiaorkeitn@ngddédieinn transmits the
communi.cati,on-desti nation,identificati.on inf N .
P QiR o packet Fecaived Erdmiehg cin e ion
ity ~Mehittee 1GemRRictaldlen deaidurMica tilke iintreraeki,claed
conmuni cation interface indicates own vehicle _
fesrtrat ibien vetiiclleffommatiion dentification Jgformation of
!Jﬁggﬂﬁﬁﬂfq%ﬂfgﬁ %%%%E%,QW% vehi gl & dormtd - and 4sed -
i'n ‘common by each ve |gle {brnatlon wthin the train
ae stthie arahire lietefnari rfatdadni drd emtficfrinedtiicon dfnfao aeetriven ceftion
t he comruni cati on desti nat.i gn and Lh%p transnLtst}he ath

| TR PadkE™ (4G HE S VER I CSICARTSH P
RALN tFe Mirg & dii-cMehicGhnusAmaigAtingR v iy fidel.cates own
4. The communication relay device for a train (16a,
w6th i clge £ oret imee orvdidg eo felraiahi®n visendiidf iiged-1on
vehi cl e-f.ormat | [ ifjcati i_nf ti. f :

O A D 50 S o A ey Yo e ih @hnd Mted in
GG GAt ieeitts augie: lied efttrinfd tdiatri on timfrorttet itoraiof ashehe
communi cati on packet transmtted froma cqnnunaﬁqﬁlon
CEHH A ~ SRt Bt 478K ¢ 3 s QPehitt POt i n “7e
| dentddi catian dafardBtian ddiatl RG- LM Mmehigle
communication packet to the in-vehicle communication path

via the in-vehicle communication interface.

4. The communication relay device for a train (l6a, 16b,
16c, 16d) 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



10

i5

20

25

30

49 formation and used in conmon by each vehicle
formation within the train. 5. A communi cation rel ay
device for a train (3l1la, 31b, 5 31c, 31d), nounted on
a vehicle of a train configur by conbining a
plurality of vehicle formati ons each formati on havi ng
one or nore vehicles, connected to an inter-vehicle
d@wwamﬁ©atﬁ@m paeh (29Foangnt byaraich- vehiiglle formation
%n Rath (32a, 32b, 32c, 32d), and capable

Péla& 16 & mmuni cati ons between communi cation

tern1na|s |nstalled wi thin own vehicle and

communi cati ons bet ween communi Catl on term nal S
inst af EPTERIGCRAPENE el Erdd Cet ReTcmtiAT-Bat'Bofs 1Py

rglay ic | $jn iknteprvehicglhe £ d b
o crt SRTRee: Phce (Bl TIabT ot aen Sagytonree >y

caw&bhen@fat@émsmﬂutwn@fawéhﬂ@delipm@aé1@®ﬁnﬁﬁp@aipématlon
acket via the inter-vehicle comunica Rat N (29)uh;
A e T
%%ﬁhw@aﬁéQh%nOba&mangmutbm@gt@n@nraaewwhngla communlcatlon
comuni cation 20 packet via the in-vehicl

é@ﬁ#uﬁﬁ@@bléﬁbpa@ﬁC03§§d 32@nd3E@9a§é&)°f relaydng r st
é%ﬁﬂﬁf o%% %%&%%@%tH%%m%%ﬁ%%&tb%gt%QhEnﬁaéaan%QQiled

sets, when vehicle-formation
|wnﬂMuﬁluMﬁ|mmmlmd@oemwlm@mm@hlaa¢0mm@nb©awﬁﬁn communication

desti nation 2 cluded | ni c n-desti nati on
e PRt ren e o i e TR T L ot
ReRIvAdMidnt B 1R d\éerlildél eoa@rTeningat i on i nterf ace
i ndi cates other vehicle formation, vehicle-formatio

|dent@mlG@ﬁﬁénveﬁﬂ@ﬂﬁa$W6ﬁuﬁéﬁaﬁd@@t#P}ﬁﬁ§a§epd§4@vo§4b
%ftl 0\’\%4\/ hlc%llé)%bl%r :g?en i \@'mtl%thﬁgh% %Orterc%'l%lﬂﬁ a

vehlcle tion cation ormati on
commumicaitiion Seukes wﬂ@ImmmjnmtanﬂmamMaMﬂKmmmwmumaxion

i dentification information of the comunication packet
path (29);

an in-vehicle communication interface (37a, 37b, 37c,
37d) capable of transmitting and receiving a communication
packet via the in-vehicle communication path (32a, 32b, 3Zc,
32d);

a first identification-information converting unit
(35a, 35b, 35¢, 35d) that sets, when vehicle~formation
identification information of a communicaticn destination
included in communication-destination identification
information of a communication packet received via the in-
vehicle communication interface indicates other vehicle
formation, vehicle-formation identification information for
identifying a position of own vehicle formation within the
train as vehicle-formation identificaticen information of a
communication source included in communication-source
identification information of the communication packet

before the communication packet is transmitted via the
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bef ore the communi cati on packet is transmtted via the
50 inter-vehicle communi cation interface, and sets,
when vehicle-formation identification information of a
comruni cation destination in ded in
comruni cation-destination identification infornation
of a communication 5 packet received via the
ﬁnt@m vehiiclle connuniication interface.i Adfcaeks, owhen
|cIe f.ormat i h i cation
v% OanthﬁmF%alca &g Egkﬁcggg Egﬁgkﬂggﬁgﬁ g%déused
b@m@Qﬁﬁ@atbwnea@htyabtibe ﬁQbdeEGHLMAthmmuhheatlanﬁ
as the vehicle-formation identification %O informatio

GP SEREESRIUANERET ORCABAPPnAREBRTBEF BReCE g Communication

CAERI cakkon.pagkat the tHaRsoEhed ¥l BokRBniBavebhel e
communi cation interface; and a second

uﬂ@amﬁﬁneanndmcahéarnﬁnl@ﬁh@Gﬁ@efPKﬁgt&ﬁpt ¥8baclgeb,
wh .
F e Oh o n OBt A TR YRR R LHCILHALERR BT il wenicle

¢ormEmicat baa- dg%almatb@mmbdebyléacatnenlbméofuamaomon
of a conmuni cati on packet received via,the. in- LC|%.
é llCa 1on

@éﬁﬁaﬁléaﬁlaﬁaﬂﬁtéﬁféé@ VEAI-CARES OSTREL CPeAFENEL
pﬁggiég%aghe SiFor et LeRmbderti-f brakik-aR i kAt 9pRBLEER @l the

conmmuni cati on destination indicates other
vehinche charimat perkevehisclbeandanticeidc atiirofhenfiorrghiicde

for identifyi ng sition_aof own vehicle within the
GERTEre SPErH it 8%e£§a€8hi8P i dentification

i nf or gatkednaf idce@iHRLEaLNOAnFOUNEE ibACkyaeE riting unit
conmuni cati on-source identification 25 information  of
t{Réagomblini S&CI oR SPac ke thErsPe Wﬁ@ncaﬁﬁ&ﬁl@aﬂﬁ@ﬁtlflcatlon

Q%%%%hatio&r%%sg]E%ﬁﬁu%ﬁ%a% %n'@%%EmE%Qh%Eelncluded in

muni cation i nt er sets en vehicle
icdantinf iceati icon desfanagitiican idkeng idametiticnatindermation of a
destination included in cq ni ¢gati on- destlgﬁtlon

COBAMECEAL PN PG el SEFRLVER df-2a tO6mttmiVE

RaGKeh 1868 Ihved nti-a rhbe iipkekaveli ¢l ccorRamnIcgat ioeN when
i nterface i ndicates own vehicle, vehicle

vedntill-catriven Lonf siratida cfdicdatndgrewt ieahiodl &hgnd
%%%%UEQC% q%%nd%%t%%%@igﬁﬂfﬁ&idgﬂéy %ﬂﬂ@%\ggﬁﬂéfé f%&mation,
vehicle identification information 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 before the
communication packet is transmitted 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 via the
inter-vehicle communication interface indicates own vehicle,
vehicle identification information indicating own vehicle

and used in common by each vehicle within the vehicle
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formation as the vehicle identification information of

t he communi cati on destination before the comuni cation
packet is transmtted via the in-vehicle comruni cation
interface. 5 6. The connunicat%gn relay device for a

train (3la, 31b, 31c, 31d) acCording to claim5b

wherei n the conmmuni cati on- source identification
ifiefrovarteitcino @ soft hieh e ebdeigniiclenicdd igacken trdpsmptied of the

froma.co ni cati.on term nal. wthi i
R ST PR ST p Bieollel kL AMAEREkSon packet
iirditGatisng rewa vahi ehe andvesed lien commmbnichy ieachnterface.

vehicle within the train as vehicle identification
i nformati on of the conmuni cati on source, and

vehi clgf romatian et ifhcat iR iaf ¢urati @Rain (31a, 31b,
i ndicating own vehicle formation and used in common by
&dch \éhi)claecoadimi g wilehiim 5 hehtFetinaitheagommunication-

vehi cl e-fornmati.on . i.dent.i fi cation _i nformation _of .the.
SO CSEnGT FEOTEEET FIERE TRt Cat on CPAT A Ay ien

iRl k@t kaiah std Dk «RC Gl RY dofn@indic@tlionf wetth@hal within own
conprising: 20a format-information storage unit (55)

et Has icdiegst Wehdicde figlerndadh c@dmrinilédoirgi - 1on
t.erqyinal. i [ Wt hi i.cl i nf t.i-en :
A e Sl VRO e Ol I ol B TR venicle
wifodrimattiben tused faer vei alehiicleatiis iz aftiiost ifhdomeation of

usi ng vehicl e identification jnfornmati i ndi.cating 25
S35 BTG St o G - S ioh TEY e eh MaAAE S € i n
tike el 1¢la ifpr MBiiomatalon Srliseeand fammatehusileg formation
vehicle identification information for identifying a

tised g GWAnEshicyl @asitt ieh itcHe FERTIEIte oo MRk gn the

G
a farnmat .deterdn nj ni.t ) ithat, det.er : £
TR i e R A ph e AR T B dom o
eoaRingaien fdack etoureased on the format i nformation
stored in the format-informati on storage unit, wherein

the identification-informtion converting unit
7. The communication relay device for a train {49)

according to claim 1, further comprising:

a format-information storage unit (55) 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
format using vehicle identification information 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 {56) 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
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52 sets, when the vehicle identification

i nformati on of the conmuni cati on destinati on i ncl uded

in the comruni cati on-destination identification

i nformati on of the connunicat'fn packet received from
the in-vehicle 5 communication” path via the in-vehicle
communi cation interface indicates other vehicle and

t he f ermat, déteer mhei nghucile deestriifiesttbat ihdpraption of

i nformati on used by a_ transm SSi on-source

T BRPLER e aPiS el L6F B ABNhi CatTol "Sacket | s
tdhgnfunish tiohates tihe tvehi chenll riidentivhi gafbemation of the
information for identifying a position of own vehicle
WICEHTUR 1oé 1¢h Pelck efto KREEIL TR dad TORe thénhitergehicle
ASLGRNIeN JRtoLIRl Lol 9 -LRe,; commiBlaall 0B seur ce

i nc ude& int g conmmuni cati on-source identification
iimfrerfatceo i nofi dalte sc otmeni cathiiod epacklett hand otchiar
transm.ts 15 the comuni.cati acket to.the .
BT S et s TheR TbE e thiEmadRn.rged by
GO MR GAEH AR - RefaC @ omdhieh i cationSekSminken ofhehe
vehicle identification informati on of the _
commwiicatiion deskiataticoniendiggéd fioxmefe the vehicle

0 ni.cati.qn-d ' [ [ ti.f N inf.o tii

P G TR A0 HE e e ORIk A0 o
ioMrerrandhilel & icormuniheatvietri ciat foviva ttibe iast ehev efeihdled e
conmuni catign interface .indi cates own vehicle and the

Pt A&t ithg St 198t Efnithés CREMTFEATET SoUree
nformRld an 4$ed YR nlifcans Brs sicdidestderatifakat ion
communi cation termnal of the 25 communi cation packet
iig ficraftilost ofortiat comranishitdlon ipgervatf iaggt iteen transmits

i,nformation indicatin vehi cl. d i.n .
oA o ik the et e Rl e L EpfERf cation
yehirche d dent iifiteat-ivam ligifeorominiuen caft itdie interface, and
conmuni cati on destination _and then transmts th

e .
Conﬂuﬁqﬁﬁﬂ(%?ﬁ%ﬂﬂ@ﬁ_Wﬁ?%ﬁ}ﬁ[ﬁ?ﬁﬁ?&ﬁﬂﬂ%ﬁ%@n %nformatlon of
G Gl 1003 AR QR ARSIt MeRIGR L aFmEm Lat | on

i nterface.
communication-destination identification information of the

communication packet received from the inter-vehicle
communication path via the inter-vehicle communication
interface indicates own vehicle and the format determining
unit determines that format information used 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 vehicle 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 (49)
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53 according to claimb5, further conprising: a
format-information storage unit (55) that has stored
therein, for each communi cation termnal installed

within own vehicle, informati about whet her a fornat

of vehicle 5 identification infornmation used for own
vehicle is a first format using vehicle identification
lfﬁqnnﬁﬁﬂgﬁfd:ﬂﬂaﬂmiﬁu;ﬁmmthﬁéhﬁ@m@réﬁanSed i n common

y eac ehicle wthin.the hi_.cl e i=Qn S e ot
secondafﬁéﬁﬁé%Tﬁﬁ g i §¥% g%%i#%ggrﬁgéqiﬁpgﬁngéﬁoﬁtored
fiale dedent ifor ngcn RESiindraefi oh0 tewmivieli dhne twiltlgidnwithin
the vehicle formation; and a format determining unit .
(B6) aidc lfet drfiaidetinet FEeut Whethédeds P;F“Pg afgaicle
a Jld\d; of. the ;comminiGal] QR PRGHS! oWkasedtidNd he a first
format information stored in the format-informati on
Sgﬂnﬂgfliﬁﬂng wstgradien itEthe fdeadrigdn information indicating
identification-jnformation converting.unjt. . .5et.s,
R TG hiFIk USRI (CCAPOn S For et I AP ¢Rg iz the
GRIAMHI € atd Qik tdest, | nat 1100 d nelddded fiorrdie using vehicle
communi cati on-destination identifjcation informatian
ofdarHel armtuinite del s megdiest fodc didpad iivg th@ position of

| D SR8 20, GHIIRIEALION Y i e Il Gales ot her
vehi cl e 'or when the vehicle-formation identification

i nf or ratficomadf ddtewomang catiiton Sfes thiedt idst dmdincst edether
ot her vehicle fornation, andiﬁjso wh the for

oﬂefte]r%l}ﬁq?gswyf et S O F oS A J QMR cation

t7 I nformation

Useddy, &ddANTH SHHOFSOICE D GRS Galdi@t in the
term nal of the communication packet is the first
f oy rmeert, — dtrhfeo weHi dglre S teiad s iWEtt orvHSH SO hat i on for

i dentifyin sitian of vehi it hi . ,
yehi clteﬁ/? or&n%r?gnl&aésnoc\r/he |Ccﬁocgéndgnmt%ﬁa\gﬁ%nrb&hﬁertmg unit
i nf or reedti:on vofert hehes orauind leat i dem tsioliree: diare ludedriat ion of
t he communi cati on-source 30, identifiﬁaiion i.nformation

oFhe HOTRBHMATR ICRT o Paldkistl Berdgte 497 ddmfui cat i on
PAGKELLi Sy fANsE It gk i & theedtt @fcmelicl #nformation of the
conmuni cation interface, and sets, when the vehicle

i et i cation padletmatdonitdfd via the in-vehicle
communication interface indicates other vehicle or when the
vehicle-formation identification information of the
communication destination indicates other vehicle formation,
and also when the format determining unit determines that
format information used by a transmission-source
communication terminal of the communication packet is the
first format, the vehicle identification information for
identifying a position of own vehicle within the vehicle
formation as vehicle identification information of the
communication source included in the communication-source
identification information of the communication packet
pefore the communication packet is transmitted via the
inter-vehicle communication interface, and

sets, when the vehicle identification information of
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54 the communi cation destination included in the
comruni cati on-destination identification information
of the communi cation packet received via the
i nter-vehicle conmuni cation igaerface i ndi cates own
vehicle and the 5 format determ ning unit determ nes
that format information used by a
tirten sriresirdadesti mEts tdm addmmutinedtided tier hgal of the
communi cati.on packet is the first:.far , i.cl.e
Tt i e ORI B IS s o SR riEYIERG of che
UG i GO e 1eac hr acehiivede wilt hibe tihe: evelvietlie 120
formation as the vehicle identification infaormation. of
tTETEB AR 1A | 16 G AT BTt VE ARCatitén

' ] ' i RN 6T @it ion
Pia;ﬂ er tac%géﬁq{ggml\gaﬁ%gﬁrﬂeﬁ%aey\ée?erﬁ;tgd for a train,
furedy BB ac onrmarmnciats iom o syl i e dopmug itqadiipn terminal
nount ed on a vehicl e of t.rai n havi vehi cl.e
fQ#ﬁﬁﬁ?(ﬁ?WWﬂﬂ%ﬁﬂqﬁanﬁﬂ it & e\ﬂﬁ%é% € &t %ed
0 1R 1 Dt i@ e e Gl 8- (GO (Gadd toibrpaitril iagxt ifrgy @wn vehicle
i n-vehi cl e communi cation path, and capabl e of relaying
coUH Ehti T rreTIWeBh S8F Tt it Gt o e rimshaleh rele
0Ll £, d Ml Qi AN ol oAl GO Caliditacion of the
bet'ween communication termnals installed in different
Vel reisga it dven b dtoich actoingor isd ngre comey eraninnyl L agbelen packet
vehicle identificatiqn information of a comuni cati.on
&e%tﬁ%?%?%l%&%% W ontfl CH i Wm%cg]ae;géltcfnna g tace:
identification informati on of a communi cati on packet
received fromthe in-vehicle comunication path via
the i rA vedivel el comhemi eakd bring Hed f&re 3 i Tt est O Her

vehicle, vehicle jdentificati ' ti

ST T e A M SR R A WAL RS luXed on o
CRIMA] € ad £ -+ B 15 - eend dentéticat | Drrmaf ormetnomading a
t he conmuni cati on, packet and is yehicle jdentifigﬁaggn

i OF AR Ore s Nt ekt {9y P VRRT R LA Ut F T Y Y

by, ﬁﬁ#ﬁﬁ@g%ﬁ§ﬁepﬂ%ﬂrgﬁﬁF@@ Yehi ¢l @aff Of 1@t EOvuh ¢S ion path,
vehicle tdentification information 55 for identifying
aapdstdpanl of o Hwre Vahi ty ecoirnii hca heoye bt eeedr mat i on

R e PR ST S PR i o
COSHih Cad+ Dbn & b &k @&®. cdmmunication terminals installed in
different vehicles, the method comprising:

converting, when vehicle identification information of
a communication destination included 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 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
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10. The comuni cation relay nmethod for a train
according to claim9, wherein the nethod conprises
converting, when vehicle identification information of
a conmuni cati on destination included in
conmuni cati on-destination 10 identification
informati on of a communi cati on packet received from
tfe: iideerifehingl @ posnwtincoarifonvpavhhyicast féthin the

inter-vehi cl e _comuni.cation_interf indi.ca . :
VERREILE, “0&RPEr&™i gbft P heRn RS nr EhE o Ep Rl cation
CRMKL ¢t ikoR deskirratharlewdbahung ceehioel path via the
identification information 15 for identifying a
posieri-orhéf lews VRPN L8 bHoRhiLR tERE aF8hi cl e f or mati on,

into vehicle identification information indicating own
vehicl e and used in common by each vehicle within the
uéhi clteef @omatindradicdrnt ed atyr awsiiodt ifwg Bhérain according
co ni.catjon_packet to the.in-vehicl.e co ni .an

B 20 0i% DIRE ero Rc S CRGminT B4ec6n | ht QFfadas, vhen
LenhiA 160G atIaR 1168l ay flihed oholkb fa at kamunfiartd on
communi cation relay device for a train, noynted on a
wetsitding tgfona ltﬂrfdiuﬁyeidnélnuGﬁoﬁ@‘u&lﬁa&rlﬁq’ldfs&m\?éﬁioé’i e 25
%%&EREfyg§tfgﬁnﬁﬁﬁﬁﬂlEQdﬁqdﬂWﬁQtMSthd%tion_packet
comunicati on pat and to an i n-vehi cl e communication
paideivand feapahihe dihtesd-ayihigleommumivgdtdadgrisonbeaideyia the
conmuni cation termnal s inst 'tthcfmm vehicl e

Il ed .
A ST (GRS BRREET e TR G LaRaral e vehicle,

e
instialiled dondidifanant velidhtsio0 dfhe netdathunication
conpri si ng: ~converting, when vehicle-formation
ideritiinfaitdat onhisfrorimatiedn odfe d degvirhddicedtiiogn information

sti.nati.an j.ncl uded j.n .c nQHpi tié&%“ﬁ%Qidﬁﬁﬂﬂﬂqthe
idfg)ernﬁ(%nct&’t%iy&hnq % g)r?altncllg% 6f &' b6 communi cat i on
pagkell d etgineed dr,omrite vehivehi cldercanmuritdatd dm jvaration
yia.the.in-vehicle_connunicat%gﬂ,interface indic%}e%micle
GIfErCATEHIE I Vi e: RBKhtSSoh ittt &t oif < v
L 13‘?‘331‘%1 R 13 GO LA O 2P WS, tMHrGhniT tiiSg the
i'ncluded i n comunication-source identification .
ieforueitd=onicof peekedortruriteatiroy gsicker emgnyrsication path
vehi cl e-formation identifi.cati.on informtion
iqﬁﬂ(ﬁﬂqrﬁf}ﬁﬁp%é;ﬁ(ﬁqpmunlcatlon B D,
11. A communication relay method for a train, for a
communication relay device for a train, mounted on a
vehicle of a train including a plurality of vehicle
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
communication terminals installed in different vehicles,
the method comprising:

converting, when vehicle-formation identification

information of a communication destination included in

communication-destination identification information of a
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formati on and used in common by each vehicle formation
within the train, into vehicle-formation

identification 10 information for identifying a

position of own vehicle formafion within the train and
then transm tting the conmunicati on packet to the
inter-vehicle comunication path via the inter-vehicle
cormupiicatiion Prcketaceceised2 frome tBenmvinveat Fof
@%E%%nq%%qunf rtg &%'@h%CERLQEBQCHQ Ebﬁhﬂhléation
wher ei i the et ho conprises convérting, when

\ ehtieglfackor mat ican eisdenticli vahioi e, nfrentafeeficofiagion
comuni cati gn destinatign included in | . hich
cOfffimitc&FItd déSORBIR A" Génti FPERER R APEr RRETER. 0*C
ofs anconpiRl Gat i-oRreRiPagkeh-keceired bhemrtibation

i nter-vehicle comunication path via the inter-vehicle
@@ﬁmmmh@épmo@fiﬁb@rﬁ@@@quéﬁ@ap@sPQWﬁeﬁeﬁﬁéléS vehicle-
&Drggkﬁ%%’i%%hkgkgbggﬁg%tﬁ%%o&%g@gb%'Sﬂb#ggtinﬁ own vehicle
inrormati o of the “Comnicati-on destination irmto

rehimgite chormat herd dentbhiveat bgn ebohoreaticde formation

i ndi cati ng own vehicle 25 formation and used in_comon

by t8aeh HPENIERE " o AECT JRPWCLRTd OERE YRR OgRE EheRton
L r@Rsikling shhe jcrmuRGali anpRackebnt 0t B@n vehicle

I n-vehi cl'e comunication path via the in-vehicle
dormaniicat wdrnhiimt éhfateaid0angl tAesotranissatitanar Ehay

nmet hod .for .a train, .for communi_cati onrel [
PormURe e B BRRES 07 SPGanTEre gPracirar PRtk ion

i guedhly ieei-Riehd ca eplcbidiuntiy:a0fi oveAnelke face .

ormati ons each formati on having one or nore 57
vehi cl es, connected to an inter-vehicle comunication

Rath and %%m&ﬁnﬁ%h%%%hck%l% RinGAL 107 Bakhai®Ndccording
capabl e of relaying conmuni cati ons between

tomnleiicatlilon wherrinattde mettalodedowiptriise sowmenvehlitdhng, when
and .c i cati,ons ,bet ween 5 communicatiqQn term nals

FRG e i PPerrt by et eon LRECRIERa™ o) o
CRMRIINSIRGion destG@RYELH AGc1vierd Vehicohfunication-
identification information of a comuni cation

desttiinattiion ilsenfddd caf ieomadiocagitderd@dt iengopgynication
'% @%%fk%%%ﬁ g!#&%&F%hboﬁn%%rav%%ﬂﬂﬂﬂJQﬁﬁh&%i%%tion ﬁath
acket” recerve romthe in-véhicle conmuni cati on pat
viia ahda Antehli-eled icdrmaeningaiiion tiinterifdes flandi datlesates own
ot her _vehi cle gr when_vehicle-formatiqgn identification
TRk EORTH L7 O O B EP At HridCads
At rmation of the communication destination into vehicle-
formation identification infermation indicating own vehicle
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 communicaticon interface.

13. A communication relay method for a train, for a
communication relay device for a train, mounted on a
vehicle of a train configured by combining a plurality of

vehicle formations each formation having one or more
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vehicle formation, vehicle identification information
of a 15 comuni cati on source included in
conmmuni cati on-source identification informati on of the
comuni cation packet, which is;vehicle identification
information indicating owm vehicle and used in common
by each vehicle within the train, into vehicle '
ivedritdlieise atdommeiciesy et ifen HGerrdeRlicly fgTaupdcation path
‘%ﬁ? %%p%nQEnQW%h&%H%CE% uBQE%tE%% p%@h?'%nEOEEEEbQEiof
an converting, en vehicle-formation

iréantyiifrigc atonomuniinfarimats de tefehhecoommiiatdatnonerminal s
destination ,indi cates ot her. vehicle formatign

PO b et G M BoTEP R LAt PO COTBIErGa ogF ketveen

CMN Gl FRUNERa1RCivded 11RE25n different vehicles,
conmuni cati on-source identification infornmati on of the

ddreminsité@d eenpadiednid whi ch is vehicle-formation
identificatiqn jnfar j inndi. [ ; .vehi.cl :
fornaf?gh%gﬁ n@ée3%ﬁﬁa§§%ﬁﬁﬁ%bﬁggggﬁg&gﬁﬁéﬁg %ﬁ%gﬁﬁg%on of
W icdtinutrie: atcriainn deisttio araline liecfl ot iion communication-
identificatian infaormation 30 for identifyin

SESHINGH 16T GRS TFHILERS 1Lor ARECMARER 11 o CEPEUR 15AFon

thendd ansiitddn g e teMuNieatiar RRekeh ilattik® path via
i'nter-vehicle comunication path via the inter-vehicle
eonhumivedticdre iosmenfidcet 1058 inderfagec dmadmiad&s efher

relay .method.for a.train_according.t l.ad. ,

R e Vst s 2R RS ¥ o
velfcarertfiemmatd en degteninifdagatinories tinfarimat iioniefatas other
conmuni cati on destination included in |, , ,
Ehmiicc SOTERtdeSyi YatisH & dematiitdadtdeT Argoriatarn of a
For@nGoINIGAtd QI RAackeh JReeived Sh@Ril® i on-source
inter-vehicle communication path via the inter-vehicle
cayamuriifdatatamn nindicfrage: iiondicdattés ewmmpehicgite on packet,

formati.on, vehi.cle-, 10 .far tkPn.i ntifL%gthnic ting own
T SO eha G EariEh ‘JUStrRdri oh. kioa ing
VRN e ferdmiidean iirdefnidre iy @ dmfvaimilicon ift@fin the train,
identifying a position of own vehicle formation wthin
timd ot gl C lientiglendhifdicatiamdniformaddan fiddatidsptifying a
: %fsgrt%tn' U IOQHII %tﬂi@eomt\ﬁ%m Ctlh‘;‘e fv%rl'm?:tﬂeorformation; and
P

converting, when vehicle-formaticon identification
information of the communication destination indicates
other vehicle formaticn, vehicle-formation identification
information of a communication socurce included in
communication~source identificaticn information of the
communication packet, which is vehicle-formation
identification information indicating own vehicle formatiocn
and used in common by each vehicle formation within the
train, into vehicle-formation identification information
for identifying a position of own vehicle formation within
the train and then transmitting the communication packet to

the inter-vehicle communication path via the inter-vehicle

communication interface.
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15 and used in common by each vehicle formation within

the train; and converting vehicle identification
i nformati on of the conmunication destination, which is
vehicl e identification infor ion for identifying a

position of own vehicle 20 within a vehicle formation,
into vehicle identification information indicating own
vehi cl e and used in comon by each vehicle within the

P g IR ART Ta U SISl 90 RoGkEbraing
it vahiied € 3commsniedat itdie mttélroﬁja@n@mprlses :

converting, when vehicle-~formation identification
information of a communication destination included in
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 & 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 information of the
communriication destination, which is vehicle identification
information for identifying a position of own vehicle
within a vehicle formation, into vehicle identification
information 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.



