Description TRAIN CAR- TO- CAR COVWUNI CATI ON DEVI CE Technical Field (0001)

- The present invention relates to a comunication device wused for

| conmuni cation within a car, between cars, and between conpositions including
~one or nore cars of atrainin arailroad or the like. Background Art

- [0002] In a train in which two conpositions having different conposition

- directions are coupled, a problemthat doors indicating the right side in

- one conposition' and doors indicating the right side in the other
conposition are doors on the opposﬁégcfkgg§o o each other arises. In order

. to solve the problem a nethod of resolfving the disagreenent in recognition

of upstreaghﬁ¥ﬂ%q8&g§®§§ di i & ommuni cation relay units on a
transm ssi eI §§¥%§g@ﬁ&¢%f§£?P§ 2S§g?8ﬁt Docunent 1). Specifically,

. when conpositions having different conposition directions are coupled, the
recogni ti ot ¥FhE Y bkt Hhd downstream directions is inversed in al

communi cation relay units within one conposition, and thereby, agreenent is
obt ai ned i nfG@&thlgni ti on of upstream and downstream directions of

. communi cation relay units between conpositions. 1

‘ The present invention relates to a communication device

used for'commuhication.withij1a.car, between cars, and between
compositionsincludingone(N:morecarscﬂfatraininearailroad
or the like.

Background Art

[0002]

In a traio in which two compositions having different
composition directions are coupled, a problem that doors
indicating the right side in one composition and doors
indicating the right side in the other composition are doors
on the opposite sides to each other arises. In order to solve
the problénu a method of resolving the disagreement in
recognition of upstream and downstream directions between
communication relay units on a transmissioo line is disclosed
(e.qg., see Patent Document 1). Specifically, when
compositions having different composition directions are
coupled, the recognition of upstream and downstreamdirections
is 1nversed in all communication relay units within one
composition, and thereby, agreement is obtained in recognition
of upstream and downstream directions of communication relay

units between compositions.



[0 003] Patent Document 1: JP-A-2005-168126 Disclosure of the Inventioh
Probl ens that the Invention is to Solve [0004] In a conventional train
car-to-car comunication network, it is necessary to disrupt conmmunication
- during execution of processing of inverting the recognition of upstream and
downstream directions in communication relay units within one conposition.
. When the communication is disrupted, a problem of delay of processing
roccurs. Further, to disrupt the comunication, it is necessary to provide
conplicated neans for reliable disruption during conmunication processing,
and thus, hg%r? are problens that the tinme for comuni cation disruption

i ncreases a éfrors become easier to occur. [ 0005] The invention has been
. achieved to solve the above described problens, and a purpose of the

invention is to GBLART DREFMNT dar -t tonrifhi<at i on network capabl e of
' continuous communi cation processing w thout disruption of comunication

' processi ngDiserccomsositt itdyes Jnvelitfarent conposition directions are
coupl ed. Means for Solving the Problenms [0006] A train car-to-car

comuni cat Porbdewisc & hiaric [ihdesinwent2ion is to Solve

[0004]

Blaconventionaltraincar—to—carcommunicationnetwork,
it is necessary to disrupt communication during‘éxecution of
processing of inverting the recognition of upstream and
downsfreaﬂldirections in communication relay units within one
composition. When the communication is disrupted, a problem
of delay of processing océurs. Further, to disrupt the
communication, it is necessary to provide complicated means
for reliable disruption during communication processing, and
thus, there are problems that the time for communication
disruption increases and errors become easier Lo occur.
[0005]

The invention has been achieved to solve the above
described problems, and a purpose of the invention is to obtain
atraincar—to—carcommunicationnetworkcapableofcmntinuous
communicatioh,processing'without disruption of communication
processing when compositions in different composition
directions are coupled.

Meaﬁs for Solving the Problems
[0006]

A train car-to-car communication device includes: a



term nal provided in a conposition including one or nore cars for
transmtting and receiving information; an intra-conposition transm ssion

| ine connected to the termnal wthin the same conposition for transmtting
the information; a conposition-to-conposition comunication relay unit
connected to the intra-conposition transm ssion line for receiving first
information as the information fromthe termnal wthin the conposition and
transmtting the first information to the other adjacent conposition, and

recei ving seepnghlnfosvpiiani A% theddyar iy i1er 1ficamdt Baeob hefo adiacent
conposition and transmtting the second information to the termnal within

the composition of i fH&restingnd &, £oMPestth9nyto- compasitionst ansmssi on

line for connecting the conposition-to-conposition communication relay units

of . the ad] %@P&-&QH@B?EEE%St?QHsM?%%tﬂrﬁ‘g C,Iori'ﬁ}eiéye% Egtéﬁ)é‘ter?ﬂ% hhe
conposi tion-to-conrposition cormmunication relay uni includes conposFtlon

di ti det i ni f .det i ni diff bet iti

i T octi ons b CEHie HEORI0 PSS A Ut Aert 2T B Soupea ot (e rEaved
information and the conposition directions of the conposition, to which the

conposi t i or? t oSEBRPSSITiBH (CUHUIMR @3t F AR el S HiHie 0T nt BF L&Y héfdrtgs, and

direction-dependent infornmation rewiting neans for rewiting to invert

di rect i on- deperRiehed itef of At | 0K CorfAnPRedl | hoR hé reaédilped amf bihat ifef i f the

conposition direction determ ning neans determines that the 3 '
receiving first information as the information from the
terminal within the composition and transmitting tﬁe first
information to the other adjacent composition, and receiving
second information as the information from the othef adjacent
composition and transmitting the second information to the
terminal within the composition of interest;' and a
composition~to-composition transmission line for connecting
the composition-to-composition communication relay units of
the adjacent compositions and transmitting the information,
and the composition-to-composition communication relay unit
includes composition direction determining méans for
déﬁerminingaldifferencebetweencompositiondirectionsofthe
composition as é transmission source o©f the received
information and the composition directions of the composition
to which the composition-to-composition communication relay
unit of interest belongs, and direction—-dependent information
rewriting means for rewriting to invert direction-dependent

information contained in the received information if the

composition direction determining means determines that the



conposition directions are different. Advantages of the Invention [0007] The
i nvention can continue conmuni cation processing W thout disruption of

comuni cati on processing even when conpositions having different conposition
directions are coupl ed because the direction-dependent information rewiting
means rewites direction-dependent information contained in a comunication
packet when conposition directions of adjacent conpositions are different.
Brief Description of the Drawings [0008] [Fig. 1] A configuration diagram of
a train car-to-car comunication device show ng enbodi nent 1 of the

i nventi on. corrRiqgltAonailiagttaherer §rdi dgfamrenta conposition-to-conmposition
communi cation relay unit of - enbodinent 1 of the invention. [Fig. 3] An

expl anat or Ypddicagregrasofoft Hehe chmpesttoon-t o- conposi ti on conmuni cation rel ay
means of enbodinent 1 of the invention. [Fig. 4] An explanatory di agram of
conposi ti of0tb@-7donposi ti on relay detouring neans of enbodinment 1 of the
invention. [Fig. 5] An explanatory diagramof a term nal and

moni tor-control | edel Nsivaress efarenbodi iené Eodfnubh@atdon processing

without disruption of communication processing even when
compositions haviﬁg différent compositioﬁ_ directions are
coupled because the direction-dependent information rewriting
means rewrites direction-dependent information contained in
a.communicatiorlpaéket when composition directions of adjacent
compositions are different.

Brief Description of the Drawings

[0008]

[Fig. 1] A configuration diagram of a train car-to-car
communication device showing embodiment 1 of the invention.
[Fig. 2] An explanatory diégram of a
composition-to-composition communication relay unit of
embodiment 1 of the invention.

[Fig. 3] An explanatory diagram of the
composition-to-composition éommunication relay means of
embodiment 1 of the invention.

[Fig. 4] An explanatory diagram of
composition-to-composition - relay detouring means of
embodiment 1 of the invention.

[Fig. 5] An explanatory diagram of a terminal and

monitor-controlled instruments of embodiment 1 of the



invention. [Fig. 6] An explanatory diagram of a packet of enbodinment 1 of
the invention. [Fig. 7] An explanatory diagramof criteria of conposition
direction determ nation of enbodinment 1 of the invention. [Fig. 8 A
configuration diagramof a train car-to-car comunication device of

enbodi nent 1 of the invention. [Fig. 9] An explanatory di agram of packets of
enbodi nent 1 of the invention. [Fig. 10] An expl anatory di agram of packets
of enmbodinment 1 of the invention. [Fig. 11] A configuration diagramof a
train car-to-car comuni cati on device of enbodi nent 2 of the invention
[Fig. 12] fthHE%QH(ation di agram of a conposition-to-conposition

comuni cation relay unit of enbodinent 2 of the invention. [Fig. 13] An

expl anat or Lagramof_ criteria of conposition irecti rm. i,on of

enbodi nent Ygg(gf % e i n%n%%% ?na?ﬁ:ﬁ.ggﬁ?kﬁmc%ﬁfggpuara %%n%%%g%roa@r#ngef&lta train
car-to-car angunicatiog,device of enbodi ment 3 of the invention. [Fig. 15]
A confi gur at PbntaF agPERT6FCE - conpositi on-to- conposition conmmuni cation rel ay
unit of enbodinent 3 of the invention. [Fig. 16] A configuration di agram of
a train caftfi®.cal comfiRiAL B B AICI G Sfhell ABAL 240 EAWE St i on. 5

direction determination of embodiment 1 of the invention.
[Fig. 8] A configuration diagram of a train ear—to—cer
communication device of embodiment 1 of the invention.

[Fig. 9] An explanatory diagram of packets of embodiment
1 of the invention.

[Fig. 10] An explanatofy diagram of packets of embodiment
1 of the imventioh.

{Fig. il] A configuration diagram of a train car-to-car
communication device of embodiment 2 of the invention.

{Fig. 12] A configuration diagram of | a
composition-to-composition communication relay unit of
embodiment 2 of the invention.

[Fig. 13] - An explanatory diagram of criteria of composition
direction determination of embodiment 2 of the invention.
[Fig. 14] A configquration diagram of a train car-to-car
communication device of embodiment 3 of the invention.

[Fig. 15] A configuration diagram of a
composition~-to-composition communication relay unit of
embodiment 3 of the invention.

[Fig. 16] A configuration diagram of a train car-to-car

communication device of embodiment 4 of the invention.



‘; of enbodi nment
' signs [000Q9

[Fig. 17] An explanatb

e A RN Ry

ry diagramof an | P address of enbodi nent 4 of the

invention. [Fig. 181 An explanatory diagramof |P addresses of transm ssion

ports of enbodinment 4 of the invention. [Fig. 19] An expl anatory di agram of

criteria of conposition direction determ nation of enbodi nent 4 of the

invention. [Fig. 20] A configuration diagramof a train car-to-car

communi cati on device of enbodi nent 4 of the invention. [Fig. 211 An

expl anatory diagramof a termnal and nonitor-controlled instrunments of

enbodi nent 4..of t i pyent i I 2 xpl anator y di f ckets
[%1%"412$ th%ﬁin%%ﬁ??%%gbggécé%%éggﬁ o:@R%%Ergghegﬁegg%gl§9gnd

%%t %bo q@psLtion-to-conposition communi cation relay unit

nt

1.
2 direction- 88&%-e i Mformat ion e qqing means 3 conposition direction

i nf ormat i on_addi nmeans 4 c osi tion punber addi ng .neans_.5 conposiiion
direction ggngna%ﬂng ﬁﬁan@xfgg%f &IN5 :¥%ﬁﬁﬁ%iﬁﬂén9¥%- %?ngn o

" transnission port 15c intra-conposition transm ssion port 16

conposi t i ofFPESESHFESIY Port belcdy WHIad ideardurd My rgehsiigEntion.

[Fig. 19] An explanatory diagram of criteria of composition
"direction détermination of embodiment 4 of the invention.

[Fig. 20] A configuration diagram of a train car-to-car
commuhication device of embodiment 4 of the invention.
[Fig. 21] An explanatory diagram of a terminal and
monitor-coritrolled instruments of embodiment 4 of the
invention,
[Fig. 22] An explanatory diagram of paékets of embodiment
4 of the invention.
Description of Reference Numerals and signs
[0009]

1, la, 1b composition-to-composition communication relay

unit

2 direction—-dependent information rewriting means
3 composition‘direction information adding means

4 composition number adding means

5 composition direction determining means

15, 15a, 15b compositioh—to—composition transmission
port

15c intra-composition transmission port

16 composition~to~composition relay unit detouring means



19 conp05|t|on to conp05|t|on connunlcatlon relay neans 20, 20a, 20b
intra-conposition car-to-car transmssion |ine 21, 21.a, 21b
conposition-to-conposition transmssion |line 30, 30x, 30y termnal 31, 3la,
31lb transm ssion port 32 instrunent 33 receiving part 34 transmtting part
40, 40a, 40b, 40c, 40d car 41 conposition 101 data 102 transm ssion source
conposi tion nunber 103 transm ssion source conposition direction information
Best Mbde for Carrying Qut the Invention [0010) Enbodinent 1 Fig. 1 is a
onfiguratjgn di n . i cati i.ce in the
enbod.nentigln AR LR 0 8éng%§%t985 e SN

d f 40d in, Fi ition 41 f
[rain Chat 208 RG:f 6 ded at VBperatPBRCPAGEIR: R 6 @-cgfrﬁgﬁé%@égglﬁaynéhd°

- plural con?ggétions 41 may be coupled in a train. 7

21, 2la, 21b composition-to-composition transmission

line

30, 30x, 30y terminal

31, 3la, 31b  transmission port
32 instrument

33 receiving part

34 transmitting part 
40, 40a, 40b, 40c, 40d car
41 = composition |
101 data
102 trénsmission source composition number
103 transmission source composition direction information
Best Mode for Carrying Out the Invention
- {0010}
Embodiment 1

Fig. 1 is a configuration diagram showing a train
Qar—to~car communication device in the éﬁbodiment. In the
drawlng, a composition 41 includes at least one car 40, and
four cars 40a to 40d in Fig. 1. The compositién 41 refers to
a unit of train that is not divided at operation including one
or more cars 40, and plural compositions 41 may be coupled in

a train.



S——

[ 0011] The conposition 41 is provided with a conposition-to-conposition

comuni cation relay unit 1 that transmts and receives information between

. conpositions 41. Further, a conposition-to-conposition transm ssion |ine 21

l'is provided as a transmi ssion |line that connects between the

, conposition-to-conposition communication relay units 1 of -different

. conpositions 41 and transnmts information. Each car 40 includes at |east one

term nal 30. The conposition-to-conposition comunication relay unit 1

- within an@ob@§]respective termnals 30 within the conposition are connected

by an intra-conposition car-to-car transmssion |ine 20. [0012] The

. conposition-to-c osition communjcati rel.a unit 1 relays ipformation

. transnitted fron?gﬁothe?o%%ﬁﬁgg??Pon ?ﬁroug thep58ﬁ68§%tionw%g@conﬁ%sition
transm ssion |line 21 Q?lﬁ? to the termnals 30 within_the respective cars 40

via the i APFRCESMPESTTHO0IT CTHAT 0=t TPHRSITFS3F 6A™ FREF0 I FEurk HetRt t he

unit relays it to yet another conposition 41 via another o

conposi t i oRFEBSESFodnd &R CelaESmisdiosmatimn PEER) camparithieons 41.

conposition-to-conposition transmssion line 21 (21a) through which the

transm tt edurhhernet iconpres! bewn- toecehwedi tf0013jargsnission line 21 is

provided as a transmission line that connects between the
composition—to—dompositign communication relay units 1 of
different compositions 41 and transmits information. Eachcar
40 vincludes at least one terminal 30. The
composition-to-composition communication relay unit 1 within
and the respective terminals 30 within the composition are
connected by an intra—éomposition'car—to—car transmission
line 20. |

[0012]

The composition-to-composition communication relay
unit]_relaysinformationtransﬁittedfromanothercomposition
through the composition-to-composition transmission line 21
(2la) to the terminals 30 within the respective cars 40 via
ﬁhe intra-composition car-to-car transmission line 20.
Further, the unit relays it to yet another composition 41 via
another composition-to-composition transmission line 21 (21b)
than the composition~to—compésition transmission line 21
(2la) through which‘fhe.transmitted information has been
received.

(00131



Furt hernore, the conposition-to-conposition conmunication relay unit 1
relays information sent fromthe termnal 30 via the intra-conposition
car-to-car transmssion . line 20 to another conposition via the

| conposi tion-to-conposition transm ssion |ine 21. [0014] The term nal 30

- receives the information fromthe conposition-to-conposition comunication
~relay unit 1 via the intra-conposition car-to-car transm ssion |line 20 and
.controls each cars 40. Further, the conposition 41 is provided wth

. conposition-to- cggpgﬁekhggetransni% on I|n%§0%%%lt%g% g Eféﬁygggy §g|on

- with adj acent conpositions 41. [00 The in Tation comnt

: conputer-processabl dat a acket as unit of divid dat a
flowing in 8%8?&6?%10%%#%{@%“@&& Oy B 0 s e ne
respective units will be described. Fig shoms a configuration of the
conp05|t|oEeF8186%ﬁ3%Wﬁﬁbﬁhecb%%ﬁﬁlE@PPBﬁlFépﬁyc%ﬁl¥°1?a G Hhes Wi ng,
the conposition-to-conposition comunication relay unit 1 includes two
conposi t i oh1fe- conpdsi ti ofiot r ansEreShen por temersaltixBb, anViatra- ddiposition
transm ssion port 15c, and conposition-to-conposition conmunication relay
nmeans 19 compesﬁédonetbheom@bEitiEmetmanamﬂﬁdﬂmntkﬁmmdhbsition 9

[(0014]

The terminal 30 recéiﬁes the information from the
composition—to¥composition.communication.relaylﬂnit]_via.the
intra~compdsition car-to-car transmission line 20 and
controls each cars 40. Further, the composition 41 is provided
with cpmposition—tb—composition transmission lines 21la, 21b
for communication with adjacent compositions 41.

[0015]

The information contains computer-processable data, and
may be a pécket as a unit of divided data flowing in a network
layer and a transport layer. _ N,

+ [0016]

As below, the respective units will be described. Fig.
2 shows a configuration of theicomposition—to—composition
communication reléy unit 1. As 1in the drawing, the
composition—to—composition communication relay unit 1
includes two composition—to—éomposition transmission ports
15a, 15b, an intra-composition transmission port 15c, and
composition-to-composition communication relay means 19

connected to the ports. The composition-to-composition



comuni cation relay nmeans 19 relays information to another conposition 41
via the conposition-to-conposition transm ssion ports 15a,|5b, and rel ays
information to the termnals 30 within the composition via the
intra-conposition transm ssion port 15c. [0017] Fig. 3 shows an exanple of a
configuration of the conposition-to-conposition conmunication relay neans
19. In Fig. 3(A), the conposition-to-conposition comrunication relay neans
19 has conposition direction determning means 5 and direction-dependent

i nformat i orarewriitdatg oreansl 2y - 1@Qh8] 1@her Iraafsayimtp trivet i svf otorebhotheecei ved
. from another conposition 41 adjacent to the conposition 41 itself, if the
conposi tiorddigRatiigh i s differend fremet hatc@fipd e aghaesntompo8PesSbhi on 41,
- the conposition-to-conposition communi cation relay neans 19 perfornmns
rewiting ko mverdsitdie pslifectban-dependent Jofaraebl anhaihe (91 eramtion

: sent from the other co&%osrtlon. If the conposition direction is the sane
.as that of te*}?n'%%1“%'6%%9@8%6%°c”om4losité‘eo 519 OErapﬁ&Egégh’E% Iting
‘to invert the direction-dependen "Mt ot nat i on but” re ays the i nfornation as
it is. The_ conpasition-to-conposition conmunication relay neans 19 has the
~ conposi ti o Y EEE P HAR Y i iy means 5 and the direction- dependent

information rewiting neans 2 in order to 10
[0017]

Fig. 3 shows an example of. a configuration of the
cbmposition—to—composition_communication_relaylneans'19. In
Fig.B(Aj,thecxm@dsition—to—compositioncommunicationrélay
means 19 has composition direction determining means 5 and
direction-dependent information rewriting means 2.

[0018]

When relaying the information received from another
composition 41 adjacent to the composition 41 itself, if the
composition diréction is different from that of the adjacent
composition 41, the composition-to-composition communication
relay means 19 performs rewriting to ~ invert  the-
direction-dependent information in the information sent from
the other composition. If the composition direction is the
same as that of the adjacent composition 41, the means do not
perform rewriting to invert the direction-dependent
information but relays the information as it 1is. The
composition-to-composition communication relay means 19 has
the composition direction determining means 5 and the

direction-dependent information rewriting means 2 in order to

10



realize that. [0019] Wen relaying the information received from anot her

adj acent conposition 41, if the other adjacent conposition 41 as a

transm ssion source of the information and the conposition 41 of interest to
whi ch the conposition-to-conposition comrunication relay neans 19 bel ongs
are different in conposition direction, the conposition direction
determining neans 5 determ nes that the directions are different, and if

the conposition directions are the sane, the neans determ nes that the
directions asg1the swae. [0020] Conceivable information as criteria of
determnation of the conposition direction in the conposition direction
determ ningig@eass 5 is (1) information of a physical formof a coupling unit
bet ween conpositions or cars, and information equivalent to results from

physi cal performygee, Y‘%*ﬂa%@gt e $h902hS¢ 162) rief&fe(lr%g& i fﬂtxhh%‘hott*?l%r

conposi tion-to-conposition mmuni cation relay neans 19 of e conposi tion
41 as the géansn135|on source_ g dsi%ogggsltlon directi,on |nforqgt|oqlto t he

transmni ssi of 1 hfof et T on, - ot the 11 Ké. or0%§%ﬁ¢ﬁ ,a?%ﬁt.%gﬂﬁo%%'déﬁ}ession or
the like indicating the first or Seco d idifrectio._n i S_pr.qvided %n‘ ,
pr edet er m 16U e T BT OB SBUFISPL B 18 LR ehrBr TiadPHgochon
depression is provided in a predeterm ned | ocation of a corresponding
coupl er . Frbm t9e interest to which the composition-to-composition
communication relay means 19 belongs are different in
composition direction, the compdsition direction determining
means 5 determines that the directions are different, and if
, the composition directions are the same, the means determines
that the directions are the same.
[0020)

Conceivable information as criteria of determination of
the composition direction in the composition direction
determining means 5 is (l)linformation of a physical form of
a coupling unit between compositions or cars, and information
equivalent to results from physical performance with electric
signals, (2) information that the composition-to-composition
communicatién relay means 19 of the-composition 41 as the
transmission source adds composition,direction information to
the transmission information, or the like. For example, for
(1), a depression or the like indicating the first or second
direction is provided in a predetermined location of a coupler

and a mechanism of reading the depression is provided in a

predetermined location of a corresponding coupler. From the

11



el

result read by the readi ng nechanism whether the direction of the coupled
partner is the first or second direction is obtained, and thedifference in
conposition direction is determ ned according to the direction of the
coupl ed partner and whether the direction of the coupler of interest of the
cars of its owm is the first or second direction.- Specifically, if the first
and the second directions are the sane, the conposition directions can be
determned to be different, and if the first and the second directions are

different, f t?%a?c?'ﬂiy di LeCLi oS %éﬂaﬁ?sget%gﬁﬂgg TtB bg;the.sape. In

pl ace of the epre55|on ectric si e us di scrim nation of
the first ol - qgon?o%%{egtlon LOOZ%J ﬁ?re r§@ agr gggﬂa ?ndegkﬁa eenent in
conposition ditec e

§&fer né accordlng |onsﬁ|p
relative to_the adjacent, c osl ti.on onl and may not, necessary to.be
det er ni ned ?QF%&%a bfa8853ﬁg$ a&ﬁf@é@?&ﬁy %%cﬁomBg gﬁonan EowneWhdther t he
direction-dependent information is inverted or not nmay be determ ned
accor di ng tETIHRIRY /FGNh PI re? dihs S e aHem @k 6@& COYRPSST PRERNEAI .
Further, it is necessary to explicitly change the settings according to
train oper aldriorheletdren dhteohipn Ofehhof coupserupé dnteceisénsfsteh as

"up" and "down", however, when the determnation is made in view of the
reIationskﬂq&r@béﬁﬁveoWojiihbedﬁpaﬁent‘wanpu$dﬁtenﬁipnereSpscaﬁiad&amtage
that the 12 «

if the first and the second directions are the same, the
composition directions can be determined to be different, and
if the first and the second directions are different, the
composition directions can be determined tc be the same. In
place of the depression, electric signals may be used for
discrimination of the first or second direction.

[0021]

Here, the agreement and disagreement in composition
direction may be determined according to a relationship
relative to the adjacent composition only, and may not
necessaryix;be determined in view of absolute directions such

Ay}

- as up” and “down”. Whether the direction-dependent
- information is inverted or not may bevdetermined according to
the relationship relative to the adjacent composition dnly.
Further, it is necessary to explicitly change the settings
according to train operation for determination in view of
absolute directions such as “up” and “down”, however, when the

determination is made in view of the relationship relative to

the adjacent composition, there 1s an advantage that the

12



setting change is not necessary because the settings determ ned when the
conposition is determ ned do not change in the |later operation. [0022] If

- the directions are deternmned to be the sane in the conposition direction
 determ ning neans 5, the conposition-to-conposition comunication relay
means 19 outputs (relays) the information as it is. If the directions are
i determned to be different, the conposition-to-conposition comunication
‘relay means 19 allows the direction-dependent information rewiting neans 2

to rewite dhe iefeh¥del N ADRBLd Q5 Sdely DdlpUsS (helsay)irddiedetevhihtan

information. [0023] The direction-dependent information rewiting nmeans 2

- perforns rewdd ihg £6mf B%Q%&o&h%sdﬁé€§2m9ﬂe@eﬁéQﬂ?@%ﬂmﬁﬂh?ﬁ%ﬁ%h@nlhBeEhe
- received information. below, rewiting of the direction-dependent

~information.w,l]i;he described. [0024] The direction-dependent information
rrefers to scrlnlnatlon information formng a pair for determ ning the

. position, nglon etc. within the conposition and is determned with

- reference to é conposition direction. The pair for determning the

- position, direction, etc.. within the onposition is, f exampl e ront"
: gnd “rear". "Iefti.gﬁﬁ d}§ec€10ns are dgp%rmlned to be %%e ng in t£

composition direction determining means 5,. the
composition-to-composition communication relay means 19
outputs (relays) the information as it is. If the directions
are determined to be different;r the
'compositioﬁ—to—composition communication relay means 19
allows the direction-dependent information rewriting means 2
to rewrite the received information and outputs (relays) the
rewritten iﬁformatidn. |
[0023]

The direction-dependent information rewriting means 2
performs rewriting to invert the direction—dependént
-information&in the received information. As below, rewriting: -
of the direction-dependent information will be described.
[0024] |

The direction-dependent information refers to
discrimination information forming a pair for determining the
position, direction, etc. within the composition and is
determined with reference to the composition direction. The
palir for determining the positién, direction, etc. within the

composition is, for example, “front” and “rear”, “left” and

13
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"right", "upstream and "downstreani, or the like. The conposition direction
is adirection fromthe rear toward the front in an anteroposterior
~positional relationship uniquely determ ned according to the configuration

' of the conposition. As long as the definition is consistent, the direction

. may be defined as "a direction fromthe front to the rear". In the
~direction-dependent information, the above "left" and "right" are defined so
‘that, as one faces the conposition direction, the left may be "left" and the

right may be-{'ghght " ~ Q028 f0r shAStanGen s £ £9afdi ng t henconpasi ti oy e
~direction of one <conposition, it nmay be assunmed that the front side as one

sees the dogy.defingd a5 o Gh 00 Lol SidR L5 the L ksk flkpecti on

‘and the rear I's the seco rection. Then, ~when two conpositions are

coupl ed, iffboth.of t he irectigns. t oward . t.he ;ougbeg. oigp in_the
respective Cotposit FEnERAFECPPRE P PRiSAEdOEn, LoLA 15%%5 &P BREARREY
. determned to be . different_ in the conposition direction determ ni ng neans 5.
On the ot hét®HAAHREF aKOTH L GCohPPsCO R FHFRELOR (Fc tPENCPRPOSAE LB - t wo

- conpositions and the direction of the other is the second direction, the
di recti ons 7 d odet @snt-hediebinétine saneons hs Eeet c sl siitiest idiy &eti BA
- determ ning neans 5. [0026] Further, inverting the direction-dependent
informatiorefined whalyeliorectviabmel ofm t hiee df rect iton-tdepersderit. |-Ahothati on
H direction-dependent information, the above “left” and “right”

are defined so that, as one ﬁaces the compOsitioh direction,

thé left may be “left” and the right may be “right”,

[0025]

For instance, regarding the corﬁposition direction of one
composition, it may be assumed that the front side as one sees
the door definéd as “right” on the right side is the first
direction and the rear side is the second direction. Then,
when two compositions are coupled, if both of the directions
towérd'the éoupled point in the respective compositions are
the ‘first direction,: the directions are determined to be -
dirfferent in the composition direction determining méans 5.
On the other hand, if the direction is the first direction in
one of two compositions and the direction of the other is the
second direction, the directions are determined to be the same
in the composition direction determining means 5.

[0026]

Further, inverting the direction-dependent information

is to change one value of the direction-dependent information

14



to the other value in the pair. Specifically, the informati on nmneaning
‘front" is rewitten to information neaning "rear"”, the information neaning
"left" to information nmeaning "right", and the information neaning
"upstreant to information meaning "downstreant. [0027] Fig. 3(B) shows a
[conflguratlon of another conposition-to-conposition conmunication relay
‘neans 19. In the drawi ng, the conposition-to-conposition comunication
‘relay nmeans 19 is configured to have conposition direction information

~addi ng nmeang 340 3adit {9Nuk0; f hale deser ! b§9e@9?¥%a11§(00@§e1: WA NS on

“conposi tion-to- COITpOSI tion communication relay unit relays inf OI’ mat | on

(contal i ng,pagkets) L 8,300t et o ATRAS) Lion A kha GoTRas! Lo et | on

informatio s 1 nformation on |on of the ddj acent
conposi tion

ransm ssi R SaarRe gt KRR TR o ?fft'%&nw%”p"sﬁ%%%?ng‘l‘rig%t"‘e

- conposition-to-conpositi-on communi catign relay unit 1 belongs. [0029] . For
_instance, i $REHN S AR IRP diSSgeii Dn UPS tvem” BHpb%f?‘{%t%‘bn\R‘)rﬁaéﬁrf%e

. conposition-to- conp05|t|on comuni cation relay unit 1 belongs is the second
~direction indovhetapewé . .exanpl e, the means adds information indicating the
15

: [0027]

Fig. 3(B) shows a configuration of another
Composition—to~composition:Communication relay means 19. In
the drawing, the composition-to-composition communication
;elay means 19 is configured to have composition direction
informatipnaddingn@ansZSinadditimntothatdescribedabove.
[0028]

When the composition-to-composition communication
relayunit 1l relays information (containing packets) to another
composition 41, the composition direction information adding
means 3 adds information on the direction of the adjacent
éomposition 41 to be relayed as viewed from the composition
41asthetransmissionsource,i.e.,thecompositrm14itowhich
the composition-to-composition communication relay unit 1
belongs.

[0029] .

For instance, if the transmission direction in the
compositién to which the composition-to-composition
communication relay unit 1 belongs is the second direction in

the above example, the means adds information indicating the

15
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second direction. If the information is transmtted in the opposite
direction; the neans adds information indicating the first direction. That
is, conposition direction information to be added changes according to the
transm ssion direction. [0030] The conposition 41 receiving the information
to which the conposition direction information has been added can conpare
the direction at the reception side and the conposition direction
information added to the received informati on and determ ne whether the

conposi ti e chi@cdipastang.i NI AJEREMBAK o rak thoh iEOk rafgianeed iifh the
reception side of the receiving conposition 41 is the first direction and

the informyidon: + & ngdi cati NG, t he, Second QBB%CS_I!IP(QJ:H@@J'_QE%%MIE? t_th*ée
recelyed |nfornat!on, thesconpos1t|on d!rectlons are determ ned O*be t he
same 1n thﬁif&%%é#@i‘or‘?!r% 19“_-Lsdetc%rn{rﬂé‘é,i“tgicﬂf?%fl%e%tgJno%(]jf]orka%t%'ns

mTi ng  means may

manner,, the ‘conposition direction dete eterm né whet her

or not the directjpon.is the sane as. the direction of. the adj.acent.

conposi 11 i HOAITE! SR RA G S P C oot aPoT AT E Pt Saadé i n t he
conposition direction information adding nmeans 3 and the direction of the
reception 40 The conposition-to-conposition conmuni cation relay neans 19
rewites the information in the direction-dependent information rewiting
means 2 if the composenPonldipectionscelging the information to which

the composition direction information has been added can
compérethedirecthnlatthereceptionsideandthecomposition
direction information added to the received information and
detérmine whether the comesition directions are in agreement
or not. For inétancé, if the reception side of the receiving
composition 41 is the first direction‘and the information
indicating the second direction has been added to the received
information, the composition directions are determined to be
the same in the composition direction determining means 5.
[(0031] |

"In-this manner,-the composition direction*determining‘
means 5 may determine whether or not the direction is the same
as the directibn, of the adjacent composition from the
infdrmation of the composition direction added in the
composition direction information édding means 3 and the
direction of the reception side. The
composition—to—compoéition communication relay means 19
rewrites the information in the direction-dependent

information rewriting means 2 if the composition directions

16
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are different.. [0032] Fig. 3(C) shows a configuration of another
conposi tion-to-conposition communication relay neans 19. In the drawi ng, the
conposition-to-conposition comunication relay means 19 may be configured to
- have conposition nunber adding neans 4 in addition to that descri bed above.
. [0033] When the conposition-to-conmposition conmunication relay unit 1 relays
information to another conposition 41, the conposition nunber addi ng neans 4
- adds the conposition nunber of the conposition 41 as the transm ssion
L source, i.ene tdierramosition to which the conposition-to-conposition
., communi cation relay unit 1 of interest belongs. Here, the conposition nunber
i's a nunber;@sgigned for discrimnation of the individual conmposition in
~advance and unique in one train. [0034] The conposition nunber addi ng nmeans
"4 is provided and-. { he osi tj,on-t o- conpQsi td. muni catd on means
19 detects the gﬁ"ge gg%ﬁhe %ﬁﬁﬁé o%ithg%ggfgﬁénqggggpogﬁiioﬁhghﬁ¥rand
. thereby, each co .osition-to-conE%sition connunicatiog reIQ% qu} | .can

A 8 proc

detect t he CHERE GfO1 he” adP Be8RE - CEnpoST R oH*41°™ 66 esdi'ng can

' be sinplifi%F utilizing the above 17, o _ ,
; the drawing, the composition-to-composition communication

relay means 19 may be configured to have composition nuﬁﬁer'
adding means 4 in addition to that described above.
[0033] |

When .the composition—to—composition communication
relay unit 1 relays information.to.another'composition.41, the
composition number adding means 4 adds the composition_numbér
of the composition 41 as the transmission source, i.e., the
composition to which the composition—to—compbsition
communication relay unit 1 of interest belongs. Here, the
cdmposition number is a number assigned for discrimination of
the individual composition in advance and unigque in one train.
[0034]

The composition number adding means 4 is provided and
the composition-to-~composition commﬁnication relay means 19
detects the change of the number of the adjacent composition
41, and thereby, each composition-to-composition
communicationrelayunitd_c&ndetectthechangeoftheadjacent
composition.4l.
[0035]

The processing can be simplified utilizing the above

17
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descri bed conposition nunber. Specifically, the conposition direction
determ ning neans 5 is activated when the adjacent conposition 41 is
changed, whet her the conposition direction is the sanme as that of the

adj acent conposition or not is determned, and the result is stored in the
conposition-to-conposition conmmuni cation relay neans 19. Afterwards, until

t he adj acent conposition 41 is changed, the direction-dependent information
rewiting means 2 is activated to rewite the information if the information

stored ingtBereBEROShEbOB: £ QoRONRASE K ONs CORTHALS AL L,ONt K&l @hpmansi o9
indicates the different” direction. Wien the conposition-to-conposition

communi cat HQPeE‘EHBM H?@Q?ml%in%%%éb%ogah?ﬁ é@@i@gi:égex{?ﬂ?ﬁoﬂ?@%&rj é’%‘%r‘}tl IS

changed\f romthe conposition e recelve nformati o € neans

activates the composition. dir.ecti on det erni ni ans 2. to _store the
Gt or o nat TonpPaLRREh A2 RERe T, NP ELERF O TRt Son Mty

di rection determni ng neans, - i_.S not necessary to be.constantly activated
and the prbﬁeggﬁnéaﬁ%ﬂ?%etg? Pﬁfﬁ&f 3 n?b??@pPﬁéglon o Mot 13
‘conposi tion-to-conposition relay unit detouring neans 16 will be descri bed.
Fig. 4 sho#8tarmésaei gur &1%n ofhe¢he &6myadi ti ohsto-EbAPESI ti dm rel@  unit

detouring neans 16. The conposition-to-conposition relay wunit detouring
means 16 showpoentihe-drawiompadssi tpraovi degumunicegion relay means 19.

Afterwards, until the adjacent composition 41 is changed, the
direction-dependent informationr rewriting' means 2 is
activated to rewrite the information if the information stored
in the composition-to-composition communication relay means
19 indicates the different direction. When the
‘composition—to—composition communicatién relay means 19
detecté that the adjacent composition 41 is changed from the
_composition number of the received information, the means
activates the composition direction determining means 2 to
store the determination result. According to the
configuration, the composition direction determininé'meanS”Q“
is not necessary to be constantly activated and the processing
can be simplified.
[0036]

Next, the composition—-to-composition relay unit
detouring means 16 will be described. Fig. 4 shows a
configuration of the composition—to—composition relay unit
detouring means 16. The composition-to-composition relay

unit detouring means 16 shown in the drawing is provided in

18



a train car-to-car comunication network. The conposition-to-conposition
relay unit detouring nmeans 16 includes two switches 18 for switching between
a detour path 17 and a transm ssion line. The two switches 18 respectively
have two statuses of a status of connecting the conposition-to-conposition
transm ssion line 21 and the detour path 17 and a status of connecting the

- conposition-to-conposition transmssion line 21 and the :

. composi tion-to-conposition communication relay unit 1. Hereinafter, the

, route connectingrdhe coaposbttar-t o-ceaiimasiddiond r ansgtssten |ine 2heand the
| detour path 17 is referred to as a detour path-side route and the route

- connecti Ng d A OIS 1d QAR SOMPOSHT 11N o I BRSH S@é@@uﬂ_l@@ Feand he
' conposi tion-t0-conposition conmunication relay unit 1is referred to as a

- COMPOSI 1] 0N O COIPQS]! <0 COMIIAIE R ngﬁcﬂn‘d”b%ﬁa‘e%% o QUL 1 00BF] The

- conposi tion- conposition relay unit fast'ou tors
- operating gandition of the npf5|t onst 0- CONPOSi t| nmuni cat i on re ay .

Cunit 1. ﬁBdtﬂet?ﬁﬁﬁmﬁﬁ?han W% he HbF hdi° E8AGE egn bbtREDF Ct helY

~ switches 18 are set_to the conposition-to-conposition communication relay
Cunit-side MG, BRI ng WHeIRMI t BEi ng? W@ UsSn abhor MONNRFGMG hethe

~ conposition-to-conposition 19
‘ composition-to-composition transmission line 21 and the

detour path 17 and a statﬁs of connecting the
composition;to—composition. transmission line 21 and the
composition-to-composition communication relay unit 1.
" Hereinafter, the route connecting the
composition—to—éomposition transmission line 21 and the
detour path 17 is referred to as a detour path-side route and
the route connecting the composition-to-composition
transmission line 21 and the composition-to-compoesition
communication relay unit 1 is referred to as a
composition-to-composition communication relay unit-side
- route.- |
[0037]

The composition-to-composition relay unit detourihq
means 16 nmnitoré’ the operating condition of the
composition-to-composition communication relay unit 1.
During the monitoring, in the normal condition, both of the
switches 18 are set to the composition-to-composition
communication relay unit-side route. During the monitoring,

when an abnormality of the composition-to-composition

19



. conposi tion-to-conposition conmunication relay unit 1 rmal

e

comuni cation relay unit 1 is sensed, the switches 18 are set to't etour
path-side route. In the latter case, the conposition-to-conposition

A TR

~transmission |ines 2la and 21b are directly connected, and thereby, both
- adj acent conpositions 41 are directly connected around the conposition 41 of

interest. [0038] The conposition-to-conposition relay unit detouring neans
16 nmay be adapted to sense an abnormality by determning that there is an
abnormal ity when power-off of the conposition-to-conposition conmunication

relay unit dodmsunSensesh dre tde unbar 1af sehtens ohe aswbtEheslos Hrekeexceeds
a certain nunber. [0039] By configuring the conposition-to-conposition relay

uni t detourd hg+fBANg. (14, aS defckLihed ahove, e%%n1ﬁQ§nlEQ%eFuﬁ%a?%hsthe
transm ssi on _can bet ween.both acent .c oSsiti ’

be. d dj d
oo Tant 11 b P T e B D S R A AR s SR PR POl AN pes

- conposition-to-conposition rela njt detourjng neans 16 is set.to the
detour pat HSiHett r%ﬁﬁQ?cﬁ%g' %%#p%%? %Qghnﬁg

unit 1 has‘gfe conposi-tion nunmber addi ng neans 4 and can sense that the 20

FEBH: t SPEPBh CORREREEAPRSN rel ay

are directly connected around the composition 41 of
interest. | |
[0638]

The composition-to-composition relay unit détouring
means 16 may be adapted to sense an abnormalit3fby'determining
that there 1is an abnormality when power-cff of the
composition~to-composition communication relay unit 1 is
sensed or the number of errors of a watch dog timer exceeds
a certain number.

[0039]

By configuring the composition-teo-compesition .relay
unit detouring means 16 as described above, even‘when the
composition—to—compoéition communication relay -unit 1
malfunctions, transmission can be made between both adjacent
compositions 41 and availability can be improved.

.[0040]

Further, when the above described
composition-to-composition relay unit detouring means 16 is
set to the detour path-side circuit, the
compositicn-to-compositicn communication relay unit 1 has the

composition number adding means 4 and can sense that the

20




adjacent conp05|t|on has been changed. For |nstance in the case mhere
conposition A conposition B, and conposition C are coupled in the order of
A, B, and C, when transmssion is nornally nmade, the transm ssion source

- conposition nunber of the packet received by the conposition Cis the nunber
' of the conposition B. \Wen the conposition B nal functions, the swtches 18
~are set to the detour path-side circuit in the conposition-to-conposition
5re|ay unit detouring nmeans 16, and. the conposition nunber of the packet

recei ved byac@@ceﬁ@r@m%@s%l&ﬂea&heeéwr@%n@édthe_rcplorﬂ@leseatﬂc@ An Ttherefore,
~in the conposition C, the change of the packet transm ssion source can be

~known and t Wﬂ&ﬁlﬁe obm@dka¢q Rk, ﬁoﬂ@&ﬁ%ﬁﬁég@%%%ﬁ” af8 & SQltEQQ‘bl]ar‘SeXt

- each term na the conpositi 6 escrlbed Ig. 5 shows a

i conflguratlon Oied enhﬁng}gg%k% §_gfngn|t§§%e9ntrolle ra%%%lggen 31%2 In

‘ the dramnng, Ottt &t an$nicsst off por?DS ansmssi on
“port 31 is conne ted ot S|t|on t 0- conposi tion , conmuni cation rel ay
Poans 10 viBOTRE FHI S o BT S ST O I O SO WA B 50 s
- connected to plural monitor-controlled instruments 32 and perforns

.~ noni tor - coniﬂwpag%%iésrsqcrmﬂtﬁd e tbenreEred litisns Grhtishe TWé“ber of the

' nonitor-controlled instrument 32 includes an instrunent for which contents
bei ng noni teenpeni tobhed andiher géhs bedmigosRiion B malfunctions, the

switches 18 are set to the detour path-side circuit in the
composition-to-composition relay unit detouring means 16, and
the composition number of the packet received by the
composition C is the number of the composition A. Therefore,
iﬁ ﬁhe cemposition C, the change of the packst transmissien
source can be known and the change of adjacent compositions
can be sensed.

[0041]

Next, each terminal within the composition will be
described. Fig. 5 shows a configuration of the terminal 30
and monitor-controlled instruments 32. In the drawing; the
terminal 30 has a transmission port 31. The transmission port
31 is connected to the composition-to-composition
communication relay means 19 via the intra-composition
transmission port 15c. The terminal 30 is connected to plural
monitor-controlled instruments 32 and performs
monifor—control.processing'oftjkaconnected.instruments. The
monitor-controlled instrument 32 includes an instrument for

which contents being monitor-controlled and targets being
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- the comunication destination is a ter
''th

o o o PSRRI e L, R PR g
- through the q@05| |on

l When the cohm
41, the packet transnltted fromthe termnal 30 passes through the

nonitor-controlled are designated according to direction-dependent

i nformati on such as doors and notors determned with the conposition
direction as reference. [0042) Next, a flow of information (containing
packets) on the network of the train car-to-car conmunication device wll be
descri bed. [0043] First, a flow when a packet is transmtted fromthe
termnal 30 will be explained. The termnal 30 transmts data including

i nformati on necessary for nonitor-control containing direction-dependent

i nformation,@g; @ Packetrboyapd a W”'&@%i%&@@é“ napi-eprhengi nal £30. Wien |
m nal 30 within the conp05|t|on 41,

et “C&fm hal Thou paSS|ng

t t I t 1. 044
R T R R PE L BB T R a0 A AR AR g mpnsr £ 1 o

i ntra-conpo ?4%h car-to-car transmission line 20, reaches the

g conposi tion-to-conposition conmunication relay unit 1 of the conposition 41
~ of interest, andiestrecéileedoit inhernatianconposaindng thamssissidntpert 15c
22

network of the train car-to-car communication device will be
. described.
[0043]

First, a flow when a packet ié transmitted from the
terminal 30 will be. explained. The terminal 30 transmits data
including information necessary for monitor-control
containing direction-dependent information as a packet toward
a communication destination terminal 30. When the

‘communication destination is a terminal 30 within the
composition 41, the transmitted packet passes through the
intra-composition car-to-car transmission l1ine 20 and reaches
the target terminal 30 without passing~ through- the
composition-to~composition communication relay unit 1.
[0044] |

When the communiéation.destination is a terminal 30 of
another composition‘4l, the packet transmitted from the
terminal 30 passes through the intra-composition car-to-car
transmission line 20, reaches the composition-to-composition
communication relay unit 1 of the composition 41 of interest,

and is received at the intra-composition transmission port 15c
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of the conposition-to-conposition conmunication relay unit 1. \Wen the
information transmtted fromthe termnal 30 within the conposition 41 of
interest is received at the intra-conposition transmssion port 15c, the
~conposition direction deternining means 5 or the direction-dependent
information rewiting neans 2 is not activated. In the case where there are
"the conposition direction infornmati on adding neans 3 and the conposition
- nunber adding nmeans 4 of the conposition-to-conposition conmmunication relay

means 19, a§ft&ﬁpﬁembaszgoﬂitdlﬁﬁﬁﬁB§§t9@nSQﬂﬁﬁﬁuQQﬁﬁQﬁiEbQByduﬁﬁﬁhlOn
information 103 and transm ssion source conposition nunber 102 are

respect i vel yagdad, 10, 4 g e08h VerhRBRKeE -GORLBRNLAY {higni i1 o8 iNdlependent

information. The conposition-to-conposition comunication relay neans 19
rrelays (tr t ket o] or. _ho ft
.conp05|t|oﬁ9$%1c§é%§ggﬁggﬁ rd%§n1§§|o%ngﬁﬁisqi5ah§ndri%%lvefooiﬁ] tﬂ$
vconp03|t|on t 0- conpositign co nication rel-a uniit 1 of the other .adjacent
conposi t i on-44F &€ ﬁ@o?Fgﬁgﬁiggu%%smaﬁ§%Pﬂaﬂ? t Eéﬁ?vegh?h§oﬂﬁﬂaﬁt% m t he
+ adj acent conposition 41 from one of the conposjtion-to-conposjtion
transni ssi ORLT9BFON54ShRIMBL T hEeedcei Vi 1Y cBRPositiesriod-cemsesianon
~communication relay unit 1 relays the packet received fromthe
, corrp03| ti onlnbe conpbsit Fenritangningsnen2pdptnes aeotivetednt rlar ddpeisd on
i transmi ssion port lac and the other 23
i where there are the composition dlrectlon information adding

means 3 and the composition number adding means 4 of the
compoéition—to»composition communicaéion relay meansrl9, as
shown in Fig.'6, transmission source composition direction
information]ﬁﬁBandtransmissionsourcecompdsitiannumber102
are respectively added to the received packet éontaining the
difeétion—dependent information. The
composition-to-composition communication relay means 19
relays (transmits) the packet to one or both of the
composition-to-composition transmission ports 1l5a and 15b.
[0045]

The composition—to—composition communication relay
unit 1 of the other‘adjaéent composition 41 as the transmission
destination receives the packét from the adjacent composition
41 from one of the composition-to-composition transmission
port 15a and 15b. The receiving composition-to-composition
communication relay unit 1 relays the packet received from the
compositioﬁ—to~composition trénsmission port 15 to the

intra-composition transmission port 15¢c and the other
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conposition-to-conposition transm ssion port 15 (15a or 15b) than the port
that has received the packet of interest. In this regard, the

conposi tion-to-conposition comunication relay neans 19 activates the

. direction-dependent information rewiting nmeans 2 if the determ nation by
- the conposition direction determning neans 5 or the stored conposition
‘direction determnation result indicates the different direction. The
I'direction-dependent information rewiting mneans 2 inverts the

- di recti on- depepslent 1 bnf o FEOGIPBsEBAbAI RednsiA skhendabatpabt (Dfa tdre 1pagket i f
- the transm ssion source conposition direction information 103 contained in

. the packet tisn d&rflée;\sl\ﬁm thom hhe ¢apRaskld emcdighealdton, ofi dihe LONPognt | on
- of interest. [0046] en relaying the packet received fromthe adjacent

- conposi tion gt 9 cbfied) NiiRs COUMARILIONA-IANS AN 291t chiftniLhe fon
. conposi tion-to-conposition conmunication relay ans 19 renoves the

- transm ssion source conpositi.on.directign_information 1 nd transm ssion
- source conﬁ%%f%Yé%ﬁﬁﬁﬁberaE%éVaﬁﬁghﬁﬁﬁeg%§88F688H§§€ﬁ5¥k%%ﬂ§PgP§?§t€%é dat a
“ part only. 0047] Further, for_the relay tq the conposjtion-to-cqQnposition
,transnisﬂ(ﬁé%ﬁﬁ?l%%amS?DES& thetR8npesetFomadilrEc t1 o nt R E nFEFRESLSH °&ddi ng
. means 3 ‘and_the conposition nunber adding neans 4 rewite the transm ssion
' source COWﬁ&ﬁQ?EﬁP@iF@@ﬁﬂﬂin%ﬂg means 5 or the stored composition

"direction determination result indicates the different
direction. Tﬁe'direction—dependent information rewfiting
means;fiﬁEérts the.direction—dependent information contained
in the data part of the packet if the transmission source
composition direction information 103 contained in the packet
is different from the compositiontdirectiorlof the composition

" of interest.

(0046]

When relaying the packet received from the adjacent
composition41tx>theintra—compositiontransmissionport15c,
the composition-to-composition communication relay means 19
removes the transmission source composition direction
informationlOBandtmansmissionsourcecompdsitionnumber102
from the reéeived packet and relays the.data part only.
[0047]

Further, for the relay to the composition-to-composition
transmission port 15a or 15b, the composition direction
information adding means 3 and the composition number adding

means 4 rewrite the transmission source composition direction
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information 103 and transm ssion source conposition nunber 102 of the

recei ved packet to the conposition direction and the conposition nunber of
~the conposition 41 of interest, respectively, and relay them [0048] As the
conposition direction informati on added by the conposition direction
(information adding neans 3, for exanple, port nunbers of the

' conposition-to-conposition transm ssion ports 15a, 15b-within the

. conposi tion-to-conposition communication relay unit 1 in Fig. 2 may be used.

. The  conposid &R &t { &6 tIceNa hAf1oF didh O 1 SnidHiprdBELARoAE GathRebef N2
' direction of the adjacent conposition 41 as the transm ssion source in the

- conposition, 4l idselia; and %QE%&@% tbnghgaEbﬁl%OtSE%i%% Q3 angompesi tion
- transm ssion ports f%a,\lS of the sane conposition 41. Note that, regarding

. the nunber _provided to the conposition-to-conposition,, transm ssion-port
15,- arrangSRURTSThAT L HETTER! ST de S SR SEhe  Che i Git " JGo6T SRt he

i right sideis "a" and the rear _side is "b" ("the first direction" and 'the
second di r ettTRACEITRIY he?B ogﬁlagsgpﬁﬁtion) bet ween t he conpositions 41
~having possibilities to be coupled is nade and the nunber is set on the

same basis. [{©H4D] Wien the settings are as described above, agreenent and

di sagreenent in conposition direction between the adjacent 25
. ~As the composition direction information added by the

composition direction information adding means 3, for example,
port numbers of the composition-to-composition transmission
ports 15a, 15b within the composition—to—compoSition
communication relay wnit 1 in Fig. 2 may be used. The
composition direction information is information indicating
the direction of the adjacent composition 41 as the
transmissién source in the composition 41 itself, and values
indicating the composition-to-composition transmission ports
15a, 15b of the same composition 41. Note that, regarding the.
number provided to the  composition-to-cemposition
transmission port 15,  arrangement that the front side as one
sees the “right” door at the right side is “a” and tﬁe rear
side is “b” (“the first direction” and “the second direction”
in the above description) between the compositions 41 having
possibilities to be coupled is made and the number is set on
the same basis.
[0049]

When the settings are as described above, agreement and

~disagreement in composition direction between the adjacent
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conposition 41 as the transm ssion source and the conposition 41 of interest
are obtained by criteriain Fig. 7. That is, if the conposition direction
information of the conposition-to-conmposition transm ssion port 15 as the
~transm ssion source and the conposition direction information of the
, receiving conposition-to-conposition transm ssion port 15 in the conposition
41 itself are the same, the conposition directions of themare in
~di sagreenent (opposite directions) |[|f the conposition direction information

;iS differentombhe:+ OAPPSIHY QAL FEEEQRS 10k Lhemarsa datry wongdstiaikg in
agreenent (the sanme direction). [0050] A nethod of storing the transm ssion

]

; A . (i . . th . ¢ e 41

when the Compebi TR S eE T TSR R e o B o

- transm ssion_source conposition direg}ion i.nf or mati_on 1Q§ in t p %ﬁet in
ﬁ@ g nmeans 510

Fig. 6 and alloWing the CRpbsPti onSidrrddtifon *EPEF Ry

~determne the conposition direction based thereon nmay be used. Howeyer, when
the conposi$$BACS dF FBRT FBRCEFPPRE tadfac & NSIHpoEi A o OF1LC | slgthefr?ge(jff](?ue to
- coupling, dividing, changes in condition of the switches 18 of the
conposi ti ont¥PEBEPEIPD TITes apduhhe derRes i hgershiectien andormeRdcd ar e

. possibilities of receiving the packet transmtted after the change before
' the change v2dtisesethevingrpomgds onidir eot Compdet & ahrii e sreahsi & pand:
~receiving the 26 .

15 in the composition 41 itself are the same, the composition
directions of them are in disagreement (opposite directions).

If the composition direction information is different, the
composition directions of them are determined to be in
agreement (the same direction).

[0050]

A method of storing the transmission source composition
direction information 103 of the adjacent composition 41 when
the composition condition is changed without including the
transmission source composition direction information 103 in
the packet in-'Fig. 6, and allowing the composition direction
determining means 5 to determine the composition direction
based thereon may be used. However, when the composition
direction of the adjacent composition 41 1s changed due to
coupling,‘dividing, changes in condition of the switches 18
of the composition-to-composition relay unit detouring means
16, etc., there are possibilities of receiving the packet

transmitted after the change before the change reaches the

composition direction determining means 5, and receiving the
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t Packet transmitted before the change after the change reaches the
conposition direction determ ning neans 5. Wien the packet is transmtted
before the change in conposition direction reaches the conposition direction
determining nmeans 5, if the tinme of determ nation of the conposition
'direction and the tinme of creation of the packet are different, processing
may be inconsistent, that is, nonitor-control that is supposed to be

| performed may be inpossible. On the other hand, in the nethod of including

' the conposidd Ope dith@GIdnoMN: t & Yt ORhieNch ENGcPREKEE D QIIRI PBaBBes
. determ nation reference for conposition diréction is added when the packet

|is creat ed,t@dcgpﬁggﬁ:&g gﬁgﬁgggi&ﬂ GandiLi:on REtRELn t e copposi than 41

. and the conposi the change is transnitted together with

. the packet as .a tar.get,of praogessjn ased on the infornation. Accordingly,
“there is aéﬁﬁﬂvﬁhté%b FESPSFH%%xﬁiogSESFﬁg €§ehéﬁﬁﬂ5%%sf%ﬁeﬁ?mpfﬁégifn

. Further, the location where the direction-dependent information is stored

| may be det W%@%Fﬁarcglﬁp%é e 6OBRERL CkPRE bFephatRR Ce ey W means

~direction-dependent information storage |ocation by kind of packets may be
“stored in the 1icdisodilticontt decempasiatiion edmhsi EATPOR LtéPayduRPEL1ONThus
~configured, the conposition-to-conposition communication relay unit 1 can
 speci fy therdl teettiiore déperdent onmfothapaorke it arbelrideiantenpr Ocheswinge,

j adding format information 27

may be inconsistent, that is, monitor~control that is supposed

to be performed may be impossible. On the other hand, in the
~method of including the composition direction informaticn in
the packet, information as determination reference for
composition direction is added when the pack‘e't is created, and,
when the connectién condition between the composition 41 aﬁd
the composition 41 1s changed, the change 1is transmitted
together with the packet as a target of proéessing based on

- the information. Accordingly, there is an advantage that the
processing is held consistent.

{0051}

Further, the location where the direction-depeﬁdent
information is stored may be determined with respect to each
kind of packets, and the direction-dependent information
storage location by kind of packets may be stored in the
composition-to-compesition communication relay unit 1. Thus
configured, the composition-to-composition communication

relay unit 1 can specify the direction-dependent information

to be rewritten. Otherwise, adding format information
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ing the storage |ocation of the direction-dependent information

ect to each packet enables the conposition-to-conposition

tion relay unit 1 to rewite the direction-dependent information.

anot her nethod, a nmethod of defining rewiting necessity
on representing necessity to rewite the direction-dependent

on as a flag in a packet is conceivable. The rewiting necessity

on is handled as direction-dependent information and set to

depgetentdaha tye tde i gedio @n: tependeht §hfecmabhedepewdehnitng means
ically, if the conposition direction determ ning neans 5 determ nes

Giotoshd t 0Fn di eehi OReisHeditf f ed@nNteach hepddrgt of chBB1EEW itthieng

information is inverted. Then, the other conposition direction

S iRy arget by
n the

i ned. i ! by
%ng%%g%gn t50cbhBoRAEK e, | SoRRtingehtignt Nt

r
cti ent information rewiting neans 2 whe

Q.0 COMPOS T 4] 00 COMURLERLIQN I 6LaY eas, 19  transmits the packet
d e rewiting neceSS|ty|nforrTat|on|s set

her” cofrpoSi ti on 41, an
Vfiﬁﬁff target. [0053] When the conposition-to-conposition
th e

| ay means 19 relays the packet to the intra-conposition

car-to-car transmssion line 20, referring to the rewiting necessity

i nfornmati

on, ané¥3iﬁnpéﬁﬁﬁ%i%éthgdned%sﬁ%ﬁ o¢ hef gipfinindg rewriting
necessity information represehting necessity to rewrite the
direction-dependent information as a flag in a packet is
cohceiVable. The rewriting necessity information is handled
as direction-dependent information and set to rewriting target
data by the direction-—-dependent information rewriting means
2. Specifically, if the compbsition direction determining
means 5 determines that the compositiondirection is different,
the flag of the rewriting necessity information is inverted.
Then, the other composition direction.informatibn contained
in the packet'is not set to the rewritiné target by the
direction—dependent information reWriting"meaQS“Z when the
compositibn~to—¢omposition communication relay means 19
transmits the backet to the other composition 41, and the
rewritingnecéssityinformatimﬁissettotherewritingtarget.
[0053]

When the composition~to-composition communication -
relay means 19 relays the packet to the intra-composition
car-to-car transmission line 20, referring to the rewriting

necessity information, and, if rewriting is necessary, the
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di recti on-dependent information rewiting means 2 rewites the

di rection-dependent information within the packet and rewites the rewiting
necessity information to represent that the rewiting is unnecessary.
According to the configuration, there is an advantage that processing is
performed at a high speed because, in the case of relaying the conpositions
41, the rewiting necessity information nay be rewitten but rewiting of

di rection-dependent information requiring processing in a great amount is
not perfordédecf0054iepentdsert miethadiol newriéwnigt megnshe rewrites

di recti on-dependent information contained in the packet when the

conposi t i obhto-ddarpuasidi-ate mandatint cahiformaeliay meatisid9theelpayatheamp@icket to
the intra-conposition car-to-car transmssion line 20 but, in the term nal

30 recei Vi pgyit taRdhdravirdad W HBcbhe i aetd pna depandeptpi-aEeniati on
rewiting .neans 2, rewiting the direction-dependent information -

accordi ng t oWl t i L i nf i S : this
Case, the formia 50t RETTRRECR R Yy e Vo T Re Sk s Ty Sehss The
rewiting @Ecessity i nf or resents_that.rewiting i;S_neces

rewite the -drrection: %%%ﬁ%ggtt#%%o?ﬁﬁ??Bﬁlgﬁdl?e&??%@r%ﬁg ?EW?i:?q%y’
necessity informption to represent that_the rewiting is unnecessary, and
transnits Fﬂﬁeﬁggﬁgﬁuﬁﬁ'tﬁg FSnSee&mt A | VOHBS et erimal 30
that has first received but 29 h D .
the rewriting necessity information may be rewritten but
rewriting of direction-dependent iﬁformation requiring
prbcessing in a great amount is not performed.
[0054]
Further, a method of not rewriting the
direction-dependent information contained.in the packet when
the composition-to-composition communication relay means 19
relays the packet to the intra-composition car-to-car
transmission line 20 but,‘in the terminal 30 receiving it and
provided with the direction-dependent information rewriting
"means 2, rewriting the direction-dependent information -
according to the.rewriting necessity information may be
possible. 1In this case, the terminal 30 that has first received
the packet may sense the rewriting necessity information
represents that rewriting 1is necessary; rewrite the
direction—-dependent information and rewrite the rewriting
necessity information to represent that the rewriting ‘is

unnecessary, and transmits the packet to the downstream.

Alternatively, not the terminal 30 that has first received but
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the termnal 30 first utilizing the nonitor-control information in the
packet or the like in the transm ssion order nmay sense the rewiting

. necessity information representing that rewiting is necessary, rewite the

di rection-dependent information and rewite the rewiting necessity
information to represent that the rewiting i s unnecessary, and transmts
t he packet to the downstream According to the configuration, there are

I advant ages that, when no packet is utilized within the conposition,
| processing tWfe reteininglt h&0 difiecst onudépdndent itHor mbhodnoirscnatrpécessary
~and the anmount of processing in the entire systemcan be reduced. [0055]
- Next, procegsidgnofidhe nt ensigad ka3 oreERE Vi gk et packeinsmiiddi dieodaser i bed.
~In the termnal 30 receiving the packet, the direction of the _
;:”D”'tOr'Cpﬂ&ﬁplséﬁgéeﬁhéfréﬂ%it@%@'%@Eé%%ﬂﬁ§”iﬁ%bfﬂéﬁ£8H995p§85b§tQ%ber”‘”ed
" (the nonitor-controlled instrument 32 is specif d h
i?direction-ggg Nt .i.nt ti i ~.control.i f e
direction- epgpg%ﬁ%jfﬁfgiq% hQQESQQQ' Qe&gﬁiﬁiﬁkfhglkgctEgﬁ QEHEHdeEQ
- conposi tion-to-¢
i

i ed) based on the
mation i S rewitten

iti i i I i 1 b d he,
TR B0 o ebsoart s B 21t ke PRecaat Tt rRRSRMELIOR sour ce

nae

conposi ti on

- and the conposition 41 itself. Therefore, in the termnal 30 wthin the
" conposi ti oFUFEPERE S NeEBRe b8 TEH F bhtdebentBifRCE i orratiPon L EaRSH ts
~interpreted as it is and used. 30

the packet to the downstream. .Accordingtx>thecoﬁfiguration,
there are advantages that, when no packet is utilized within
the composition, processing of rewriting the
direction-dependent information 1is not necessary and the
amount of processing in the entire system can be reduced.
[0055]

Next, processing of the terminal 30 receiving the packet
will be described. 1In the terminal 30 receiving the ﬁacket,
the direction of the monitor-control target of the
monitor-controlled instrument 32 is determined (the
monitor-controlled instrument 32 is specified) based on the
difection—dependent information, and» monitor-control 1is
performed. Thé direction-dependent information is rewritten
in the composition—to—composition communication relay unit 1
based on the composition directions of the composition 41 as
the data transmission source and the composition 41 itself.
Therefore, in the terminal 30 within the composition 41, the
received direction~dependent information can be interpreted

as it 1s and used.
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005 61 Further, in the termnal 30; in processing of recording control

- condition and mal function information relating to the

di recti on- dependent

. information, the direction-dependent information can be used w thout speci al
rewiting. For instance, when a conmand of recording malfunction information

of a door
t er m nal

in the termnal 30 is issued from anot her conposition, the

30 may record the direction information of the door and the

mal functi.on informati on of the door of the conposition 41 itself based or
the directigasggpendent information. [0057] Wien the recording information
is |loaded fromthe sane conposition as the conposition in which the

i nformation has %%%eEECQB
direction of the door ¢an be Specified

romthe conposition directio

dl?lqei@e rpf‘ncrifcﬁ‘,d%%l b?g%‘ég@;ﬁh@_}noftlh@céf&% €

d
of the

o déor Cdn Be speci f1ed 1 rom osi {10l drr ¢ e
[t ormat | ORCTRGH ERACLLGEDy B Rg TGt nat B T DRUe Ao LS Canbosi 1| on

di f ferent

fromthe conposjtion., in which the inforpation has_ been recorded
in the recgﬂJ@EHHﬂﬂﬂQﬁQQQdﬁnqfu¥Q£hﬁR%ﬁ%?%n ditectF o C it e e RS Heans 5
of the conposition-to-conposition conmunication relay nmeans 19 all ows
di r ecti on- d@ger@akion nEaRndts onseewWiibpubedpe 2 alo FeWFiiténghe For
di recti on-dependent information within-the recorded data 31

instance, when a command of recording malfunction information

of a door in the terﬁinal 30 is issued from another composition,
the terminai 30 may record the direction information of the
door and the malfunction information of the door of the
cdmposition 41 itself based on the difection—dependent
informatioﬁ.

[0057]

When the recording information is loaded from the same
composition as the composition in which the information has
been recorded in the recorded information, the recorded
direction of the door can be specified from the composition
direction'of"the‘composition 41 and the direction-dependent
information within the recorded information. When the
recordinginformatbmiisloadedfromthecwmpositiondifferent
frmnthecomposithniinwhichtheinformatimnhasbeenrecOrded
in the recorded information, the composition direction
determining means 5 of the composition-to-composition
communication relay means 19 allows the direction-dependent
information rewriting means 2 to rewrite the

direction-dependent information within the recorded data

31
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according to the connection direction of the conpositions, and thereby, the
recorded direction of the door can be specified fromthe conposition
direction of the conposition fromwhich the information has been | oaded and
the direction-dependent information within the recorded information. In
either case, to analyze the recorded information, the information for

speci fying the conposition fromwhich the information has been | oaded may be
managed together with the recorded information, %0058 Next , procedure of
transnitti AGCEEBL NGO (thie CPRPBFRPROH FRCT AR Afe ﬁ@r@%@hﬂ@%ﬁ%ﬁ Gihf) the
above described train car-to-car communication device will be specifically
descri bed &5elebow. theosetoFigd dishowsoa ebntiguiari ormmibe speaiifical - t o- car
comuni cati on device used in the description. In the drawing, conpositions
41A, 41B; - f4af0 ahe caupbedtiontdi seotden.oThehe comess 1t don direc tibded of t he
conposition 41A and conposition 41B are opposite and the conposition

directionstpk tR€orsaAResi hkenb4tB avddeanpesi thend4 e carien-ie csaen tAS
bel ow, the procedure of transmtting door control information will be

descri bed byrbakbRgohhe: CASE @S 3 EXA ¢n rHRAGR) Ehe &ﬁr%aﬂ@ér%%s%f, each

COITDOSI tion 41 has a connection transm ssi on channel s a
tanF(”'COPBr%néi f@dggg f@goré%a information, the information for

specifying the composition from which the information has been
loaded.méy'be managed together with the recorded information.
[0058]

 Next, a procedure of transmitting door control
information in (the network configuration of) the above
described vtrain car-to-car communication device will be
specifically described as below. |
[0059]

Fig. 8 shows a configuration of a train car-to-car
communication device used in the description. In the drawing,
compositionSW41Ap’41Bf-41C are coupled-in this- order. The
composition directions of the compositibn.41A.and.composition
41B are opposite and the composition directions of the
composition 41B and composition 41C are the same. 2As below,
the procedure of transmitting door contreol information will
be described by taking the case as an eiample.

[0060]

The terminal 30 of each composition 41 has a connection

transmission channels a, b for monitor-control of a door left
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32a and a door rlght 32b respectlvely The dlscrlnlnatlon i nformation of
the door left and the door right is direction-dependent information. For

i nstance, when the conposition direction is changed relative to the
reference such as the rail track, the physical positions of the doors
relative to the reference (rail track) are switched. In other words, the
physi cal positions of the doors relative to the rail track corresponding to
the door left as the -direction- dependent infornation are opposite to each

other bet V"%%g. L0 ConRRS t]:' t AAnd f §141 o, 'ﬂééﬁhﬁﬁéﬂ&?t

conposi tion |rect|ons Fur er t'he p S|ca posi ti ons of e doors

relative to orresponding-to t or | eft._as
(tjfloq:ma i r?f or mcffﬁ dSoD t%eqf%anerpcﬁet cil chor r:L ht.

conposi ti on- epen ent i on are ween 0Si t| n B and
the conposition Cin the s rre conposi tiagn dlrectlon 0061] R ardln t he

case wher e T IFALLEN GPSTIHRT doBLOEPEiON-Fi g8 (&S anf‘?%m ‘é{ Qr t &
termnal 30 of the conposition 41A,  processing of the respective parts wll
be descri b€8M&CSAF tcrediFeetien Jtaweheaereetreh%l‘p%@e&he geherersfsti¢ted is
door control information intended to open the doors in the same direction
wi t h referenscehe agaihetrarck,ttlagkhy0062] pPke tpacvket  thhandadt s ek fatoive he
termnal 30 of the conposition 41A reaches the intra-conposition
transm ssi ap tB3 reference (rail track) are switched. In other words,

the_physical positions of the doors relative to the rail track

corresponding to the door left as the direction—dependent

information are opposite to each other between the composition

A and the composition B in the different composition directions.

Further, the physical positions of the doors relative to the

rail - track  corresponding to the door left  as

composition-dependent information are the same between the

composition B and the composition C in the same composition

direction.

[0061]

Regarding the case where a packet of “right -door-open”- -

(Fig. 9(A)) from a certain terminal 30 of the composition 41A,

processing of the respective parts will be described along the

flow of the packet. The packet to be transmitted is door

control information intended to open the doors in the same

direction with reference to the rail track.

[0062]

The packet transmitted from the terminal 30 of the

composition 41A reaches the intra-composition transmission
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port 15c of the conposition-to-conposition communication relay unit 1 of the
conposition 41A. The transm ssion source conposition nunber 102 and the
transm ssion source conposition direction information 103 are added to the
~recei ved packet by the conposition nunber adding neans 4 and the conposition
direction information adding nmeans 3 of the conposition-to-conposition
transm ssion relay neans 19. In this regard, the port nunber (a or b) of the
' conposition-to-conposition transm ssion port 15 outputting the packet is
- added as theott adsmi ssf ot hsourcrposipdsint-iton codipoedttiiom | nbormat cehi®03. |In
the drawing, at transm ssion fromthe conposition-to-conposition
" transm ssi arelpoy turllifa,l af tseaddedo$ihibvheliTase Tofe thendrdwisigh sokucther, at
“transmission fromthe conposition-to-conposition transm ssion port 15b, b

is added. Theng®SPEcshvRMACKEHS 2@ t$ROWAzhHnEl gSon Hncd BdmpoE9868L The
packet transmtted- fromthe -- conposition-to-conposition transm ssion port

~ 15a of the ycamposht i Qe A LTS 1 P Qe RASRESLEMW MO A& ed packet b

conposition-to-conposition transm ssion port 15a of the conposition XlB and

reaches the conposbLoDLE" GOMRASI 18R, SORIURLCAtion, rel @y frans d9.81 the

conposition conposition direction determ ning ans of the
conposition,41B conpares the transm ssion, . source conpositjon i rectjon
Df bt o f O R he. Sta AL Batker (RHGD o( ppangs 30" of MoCthS

composition-to-composition transmission relay means 19. In

this régard, the port number (a or b) of the
composition-to-composition transmission port 15 outpﬁttiﬁg
the packet is added as the transmission source composition
direcfion information 103. In the drawing, at transmission
from the composition-to-composition transmission port 15a, a
is added (in the case of the drawing) . Fur?her, at transmission
from the composition-to-composition transmission port 15b, b
is added. The respectivve packets are shown in Figs. 9(C) ,. (B) .
[0063]

-The ‘ packet “transmitted - from the
corf\position—to—composition transmission port 15a of the
composition  41A  (Fig. 3(C)) passes  through  the
composition—tb—compolsition transmission port 15a of the
composition 41B and reaches the composition-to~composition
cbmmunrication relay means 19 of the composition 41B. Here,
the coinposition direction determiﬁing means 5 of the

composition 41B compares the transmission source composition

direction information 103 of the received packet (Fig. 9(C))
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and the port nunber of the conposition-to-conposition transm ssion port 15a
that has received it. As a result of the conparison, the conposition
directions of the conmposition 41A as the transm ssion source and the
conposition 41B itself are known to be opposite because they are the sane

' such that they are a and a. Therefore, the conposition-to-conposition

. communi cation relay neans 19 uses the direction-dependent information
'rewiting means 2 to invert the "door right" as the direction-dependent
informati ofTf t Hile t R PackeinkiEd dewlilies ¢empest Hber-FefeonpeEsgtiopD)) .

- [0064] Then, the transm ssion source conposition direction information 103
~and the trdmrarisgsison wouwreet copposhefohaguirberiveoR iare Renpveedsfitonvthe

. above packet (Fig. 9(D)) by the conposition-to-conposition comrunication

rel ay nmeanshBcofipatrieoctgnpasi tompodlBi Oki @irdOtAphs dihehpackeposithothe

information renmoved (Fig. 10(A)) is transmtted fromthe intra-conposition

transm ssi anzppakt tA8CttHnbMesshBhl So6PAROSHE | e CR¥IMdd¥iGdlort BaRsTEssien |ine

20 of the conposition 41B. The term nal 30 of the conposition 41B controls
Lhe doors RORIMACES SAGIR L ARdERbiapae RNLAE g Lhet

recei ved packet (Fig. 10(A) [0065] "b" as the transm ssion source

- composi ti on,dir eGti an, \inf of Rt o0 103 i 5,2dded, 8 0: ¢ he,2Dove.pasket s (Fi o

10(A)) by

communication relay means 19 uses the direction-dependent
information rewriting means 2 to invert fhe “door right” as
the direction-dependent information within the packet and
rewrites it to “door left” (Fig. 9(D)).
[0064]

Then,‘the transmission source composition direction
informationlOBenuithetransmissionsourcecompositionhumber
102 are removed from the above packet (Fig. 2(D)) by the

composition-to-composition communication relay means 19 of

the composition 41B (Fig. 10(A)). The packet with the
information removed (Fig. 10(A)) is transmitted from the

intra-composition transmission port 15c¢ to the
intra-composition car-to-car traﬁsmission line 20 of the
composition 41B. The terminal 30 of the composition 41B
controls the doors to open according to the “door left-open”
contained in the received packet (Fig. 10(a)).
[0065]

“b” as the transmission source composition direction

information 103 is added to the above packet (Fig. 10(A)) by
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t he conposition direction information addi ng neans 3 of the

conposition-to-conposition conuni cation relay neans 19 of the conposition

- 41B, and B is added thereto as the transm ssion source conposition nunber

102 by the conposition nunber adding neans 4 (Fig. 10 (B) ) . Then, the

. above packet (Fig. 10 (B) ) is transmtted fromthe

L conposi tion-to-conposition transm ssion port 15b of the conposition 41B, and

- passes through the conposition-to-conposition transnission port 15a of the

. conposi ti ontAa Cendcs bhchrsdi Kectdmposintficamatolaomssking sreaommpdi ¢&tE on

‘relay nmeans 19. [0066] Here, the conposition direction determning neans 5 of

~the conpositompesdEconposi-tboposaman catmmum I ekayomeansay9meahst HE of

conposition 41C conpares the- transm ssion source conposition direction

~informati ontHOFTcafpddiet racailveda packel adfed. thkedd)o aanthé he et sadmer of

the conposition-to-conposition transm ssion port |5a that has received it,

~and det er m gegrtbalonies COMMOshidt: donest NS coffbokhe i canpeahét QA d he

transm ssion source and the conposition itself are the sanme. In this case,

- the conposition-tore itign c ni cat. I NS nat
activate tﬁ%é |$é%t?%%fgg§éﬁggﬁt ?ﬁ?ﬁvngﬁﬁoﬁgﬁéﬁﬁ?¥?%§@ ﬁ%%ﬁéqgﬁgﬂﬁhgsabove

Eiﬁ{éﬁii t ContEEn Ry :cgﬁas%%ﬁa It QbGhhs 1 i, ThE o 48 41 3188810 gour ce

port 15b of the composition 41B, ana ?asses through the
composition—to—composition transmission port 15a of the
composition 41C and réaches the composition~to—composition
communicatioﬁ relay means 19.

[06661

| Here, the composition direction determining means 5 of
the composition~to-composition communication relay means 19
of the composition 41C compares the transmission source
éomposition direction information 103 of the received packet
(Fig. 14 (R)) and the port number of the
composition-to-composition transmission porf-l5a that has
received 1it, and determines that the composition direcfions
‘of the composition a&s the transmission sourcé and the
composition 1itself are the same.‘. In +this rcase, the
composition-to-composition communication relay means 19 does
not activate the direction-dependent information rewriting
means and the above packet remains as it is (Fig. 10(C)).

[0067]

Then, the transmission source composition direction
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information 103 and the transm ssion source conposition nunber 102 are
renoved fromthe above packet (Fig. 10(C)) by the conposition-to-conposition
comuni cation-relay nmeans 19 of the conposition 41C (Fig. 10(A)). The packet
with the information renoved (Fig. 10(A)) is transmtted fromthe
intra-conposition transm ssion port 15c to the intra-conposition car-to-car
transmssion line-20 of the conposition 41C. The termnal 30 of the
conposition 41C controls the doors to open according to the "door |eft-open”
cont ai ned iaforaatdea Ved atkee (FRugsmiE Ap). sqO0BBFoSPRse tike Rwabar

~car-to-car conmmuni cation device operates in the above described manner, the

packet of 'ld@orard giemoped” fros rtéw iddere tpatieodr (Fight -IdpEn"), Yylobhe

| eft-open”, "door |eft-open” in the conmposition 41A, the conposition 41B,

- the conmposiohice 141Gn tespentpyel yiodndoihans Msttied tre litdhe mdetdr nal s£30

within the respective conpositions 41A, 41B,-41C. As a result, the door

control pagket scahgokt anspi t4ed t%tghe 140815 in the ysteal LY £$2MBne
direction in all conpositions relative to the rail track as reference.

00601 s  RUEnlhesCOPBRSLEONT S COMROR §1 o COTHBRERL LAn «ril oy geans, 19

and the termna are realrzed separa uni owever, a configuration
in which one,of the ter. nals %0 nount ed on the c%r atlghe end of thg

conposi ti of 6eﬁfg ReS3A L Tansmission

intra-composition car-to-car transmission line 20 of the

composition 41C.. The terminal 30 of the composition 41C

controls the doors te open according to the “door left-open”
contained in the received packet (Fig. 10(4)).
[0068]
Sincethetraincar—to—carcommunieationdeviceoperates
in the above described manner, the packet of'“door‘right—open”
is rewritten to “door right-open”, “door left-open”, “door
left-open” in the composition 41A, the composition 41B, the
composition 41C, respectively, and transmitted to the
terminals 30 within the respective compositions 414, 41B,-41C.
As a resulf} the door control packets are transmitted to the
doors in the physically same direction in all compositions
relative to the rail track as reference.
[0069]
As above, the composition-to-composition communication
relay means 19 and the tefminal 30 are_realized in separate.
units, however, a configuration in which one of the terminale

30 mounted on the car at the end of the composition performs
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the function of the conposition-to-conposition communication relay neans 19
may be possible. In this case, there are advantages that the nunber of
conponent el enments is reduced, the transm ssion |ines are not conplex, and
t he device can be nade conpact. [0070] According to the above descri bed
configuration, there are advantages that the terminal 30 within the
conposition 41 nmay only nonitor-control the instrunments connected accordi ng
~to the direction-dependent information, and processing of rewiting the
. di recti on- dépseAdent Lionf ofnelt¢ cromp@s hbtonnecessupysihlohecomvpetchleon
termnals 30 and instrunents 32. [0071] Nornally, when the
di recti on- dependemn¢ansf dBnatayonoe spoperifodrened im thest easienal sha80e aade
instrunents 32, it is necessary that the conposition direction of the
conposi ti odvdnthlydreltong re <t hamhelea afdbbapeorpeskl kfBndsr et Feaueéds he
conposition 41 as the transm ssion source have been clear. However, when the
i nformati oRHes thRGRRSIs3ieM 1amRRIthenctershpats, 30, andhd beviRsl cupepts 32,
the correct operation is not perfornmed. In a transitional condition such as
coupling di Vi Si of the conpositions 41, a nmechanismfor agreenent of
recognitio%%g% (¥%§k§gﬁposition directions in the termnals 30 and the
i nstrunents 58%6 S necessary. However, the termnals 30 and the instrunents
32 as targéts f&r agreenent of

According to the above described configuration, there
are advantages that the terminal 30 within the composition 41
may only monitor—control.the instruments connected according
to the direction-dependent information, and processing of
rewriting the direction-dependent information 1is not

. necessary in the respectiﬁe terminals 30 and iﬁstruments 32.
[0071]

Normally, when the direction-dependent information is
performed in the terminals 30 and instruments 32, it is
necessarj that the comppsition direction of the composition
41 belonging thereto and the composition direction of the -
composition 41 as the transmission scurce have been clear.
However, when the information is inconsistent among the
terminals 30 and the instruments 32, the correct operation is

not performed. 1In a transitional condition such as coupling

and division of the compositions 41, a mechanism for agreement
of recognitions of the composition directions in the terminals
30 and the instruments 32 is necessary. However, the terminals

30 and the instruments 32 as targets for agreement of
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38 recognitions are distributed, and the nechani smfor agreenent of
recogni ti ons becones conplex and the probability that an error occurs
beconmes higher. [0072] In the conventional train car-to-car conmunication
network, it is necessary to disrupt the comrunication during execution of
processing of inverting the recognition in comunication relay units within
one conposition until the inversion of recognition is conpleted in al
comuni cation relay units. Wen the center is disrupted, a problemof delay
of processimgogrduirisnsFareheistrobdicsdupind Hhhecomehandatt 6nr agredmsemecessary
to provide conplicated neans for reliable disruption during conmunication
processi ng cdhadereang tioms cefdmamtdoip ofx conpltgid aradfalh hver gi tmatofart he
recognition in all conmmunication relay units. Therefore, there are problens

that the tig¥ Jrolh CAPBUINLRILN Higldipt i on increases and errors becone
easier to occur due to the neans for reliable disruption during

connunicatu%@7@qocessing and the neans for confirmation of conpletion of
~inversion of the recognition in all conmmunication relay units. [0073]

- Furthernore, in the conventional. trajn_car-to-car,. communication, network,

- when three or nn?@ 8%%%05%ﬂé%éi%ﬁ%eicgﬁﬁﬁgd Ghd ?sg%ﬁm§§W%ﬁP%ﬁ%F%%%nection

. of the transnission, |ines regeated%g gccur dughto contact failure of
" coupl ers ang work, it is necessary isrupt the communication during

execution of processing of inverting the recognition in
communication relay units within one composition until the
inversion of recognition is completed in all communication
relay units. When the center is disruptedJ a problem of delay
of processing occurs. Further, to disrupt the communication,
it 1s necessary to provide complicated means for reliable
disruption during communication processing and means for
confirmation of completion of inversion of the recognition in
all communication relay units. Therefore, there are problems
thatthetimeforcommunicationdisruptionincreasesanderrors
“become easler to occur due to themeans for reliable disrup'tion ‘
duringcommunicationpmocessingand1juémeans for confirmation
of completion of inversion of the recognition in all
communication relay units.
[0073]
Furthermore, in. the conventional train car-to-car
communication network, when three or more compositions are
coupled and disconnection and connection of the transmission

lines repeatedly occur due to contact failure of couplers and
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39 the like before the inversion of the recognition is conpleted in the

‘comruni cation relay units, the inversion processing of direction recognition

falls into a state of repeated execution and becones unable to perform
stabl e operation. [0074] According to the enbodinment, the train car-to-car
conmmruni cation device rewites direction-dependent information in the
conposition-to-conposition comunication relay unit 1 and needs no
processi ng of determ ning whether rewiting the direction-dependent

i nf or mat i orthies lngeebsépyeothenotvéms tde aedpectrevegnétiionai s Soyp beded hus, it
is not necessary to perform processing of inverting the recognition in the
conmmuni cat iienthel @ymunnt cat i bhnr@hey caonpos, tiran i nvAeedkti ngbyesshagpsdcessi ng
can be executed wi thout disrupting the communication. Therefore, there is an

- advant age tfiatedthen eerBynii¢alnona PI 9Ciassd RYs £ane her expedted mdhopiot he
- conventional problemof processing delay, problemof increase in the tine

- for comunigat hen Qisy Uptdon, ﬂ%ﬁﬁﬁﬁﬁnéEE%leeéégfétpﬁgpne easier to occur

- [0075] Further, according to the’e ment, In
. conpositio Tﬂﬁngonposition'connunication relay unit 1, the

- direction-depen i nf rit _ _

- processi ng of deég&g}n.n whet her rew,it fﬁ%ﬁ@? tgk;eggggﬂ-qg ggggpéar

ent. information is rewitten, and since there is no need for
oY r tRot TR (HEO

communication device rewrites direction-dependent

infornmation is n

information in the composition—to—composition communication
relay.unit 1 and needs no processing of determining whether
rewriting the direction—dependent information is necessary or
not in the respective terminals 30, and thus, it is not
necessafy to perform proéessing of inverting the recognition
’in the communication relay unit within one composition.
Accordingly,theproceséingcanlxaexecutedwithoutdisrupfing
the communication. Therefore, there is an advantage that the
communication procéssing can be executed without the
conventional problem of processing delay, problem of increase
in the time for éommqnication disruption,-or_problem that
erroré becomereasier to occur.

[0075]

Further, according to the embodiment, in the
composition—to—composition communication relay unit 1, the
direction-dependent information is rewritten, and since there
is no need.for‘brocessing'of(jetermining'whether'rewriting the

‘direction-dependent information is necessary or not in the
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40 wy respective termnals 30, even when three or nore corrp05|t| ons are
coupl ed and di sconnection and connection of the transm ssion |ines
repeatedly occur due to contact failure of couplers and the like, there is
an advantage that there is no inversion processing of direction recognition

~and stable operation can be perforned. [0076] According to the enbodi nent,

“the train car-to-car comunication device rewites direction-dependent

f information in the conposition-to-conposition communication relay unit 1,

- and t her ebysedtedtsi wott areciesshs \B 4,0 evewr whent tieredioreobirenedependentns

information in the respective termnals 30 according to the direction of the

- conpositiomrkl ié¢sebfed Thegef diecdntess iich amnradvandagect hah, e¥entwhen the

~condition of the train car-to-car comruni cation device (or network) is not

- stable at coupldmgs &1oh he ﬂé%%eﬁe@?c&ﬂei 3ld-en daestHQlon hrcom iunstabke.

- [0077] For instance, in the case where ‘a packet containing

cdi t -QQﬂﬁﬂﬂgﬂg t t.

; ih;ggi;?gly after corg{?%gpgg I%h%ﬁgr Eggﬁh%gf%ﬁ%%§4l}ﬁgyngﬁgkig%pééltion

- 41 that has, recel ved the 9V%he .CO OSI tion e% &er;&naging means
5 deternings $He" %08§8Fe>§5&fngre i g o O[Therec L

operation can be performed.
‘[0076]

According to thé embodiﬁent, the ‘train car-to-car
communication device " rewrites direction-dependent
information in the composition-to-composition communication
relay unit 1, and thereby, it is not necessary to rewrite the
direction-dependent information in the respective terminals
30 according to the direction of the composition 41 itself.
Therefofe, there is an advantage that, even when the condition
of the train car-to-car chmunication device (or network) is
not stable at coupling or the like, the operation does not
become unstable.

[0077]

For instaﬁge, in the caée where a packet containing
direction-dependent information is Sent from the other
composition 41 immediately after coupling to the other
composition 41, in the composition 41 that has received the
packet, the composition direction determining means 5
determines the  necessity of rewfiting of the

direction-dependent information from  the composition
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di rection-dependent information fromthe conposition 41 direction of the
conposition 41 itself and the conposition direction information within the
packet and, if necessary, the direction-dependent information rewiting
nmeans 2 rewites the information, and therefore, there is no need to disrupt
t he communi cation and processing in the respective termnals 3C [C078]
Further, even when coupling to and separation from adjacent conpositions are
repeated- due to contact failure of couplers between the conpositions 41 or
the |ike, theenétessictfy thaf cmwwaddingon s4 et ésrilfed nalc ddredigugndas itthieon
conposition direction information wthin the information, and thus, the

di recti on- dependenh imformation witihim thkeppacketaddati hascebeenynarmal |y
sent fromthe other conposition 41 can be correctly interpreted in the

respect i veqgt @eptABhS d3@enldRAA9] 1 FB LS 1OK er WPER i 8W hiehinRg 2ofrdif1er s t ches
18 within the conposition-te-conmposition relay unit detouring nmeans 16

shown in Fi 4 i nt Ly pesfared,  t necessi r jtd f
direction-Egge%agﬁfhﬁﬁggﬁﬁaﬁ¥8%%ﬁ§ ééteFHiﬂgl mﬁ?ir%%gg%%%TﬁﬁQgé%ﬂﬂﬁgcket,
and t hus, %Here is no d en _the reCﬁ%Qition‘of t he Chﬁﬂ%e in

iftference _hetwe
conpositio 8i?%%?F%ﬁcahﬁoph%néd?ﬁggﬁ?S&BﬁpbgiY?% PPN Yhe Gt HiTat i on
of the ne%8§sity of rewiting of direction-dependent information.
[0078]

Further, even when coupling to and separaticn froh
adjaéent compositions are repeated.dﬁe to contact failure of
couplersbetweenthecmmpositions41<M:thelike,theneceséity'
of rewriting is determined according to the composition
direction information within the'information, and thus, the
direction—dependent information within the packet that has
been normally sent from the other composition 41 can be
correctly interpreted in tﬁe-respective terminals 30.

[0079]

Furthermore, when switching of the switches’18>within
the composition-to-composition relay unit detouring means 16
‘shdwn in Fig. 4 is frequently pefformed, the necessity of
rewriting of direction-dependent information is determined
with respect to each packet, and thus, there is no difference
between the recognition of the change in composition direction
of the adjacent composition 41 and the determination of the
necessity of rewriting of direction-dependent information.

Therefore, the direction-dependent information can be
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Therefore, the direction- dependent |nfornat|on can be 42 - .-:. ..

ef Ya" aE" frw=Br 4t ~h™ i NE' f | RGYYnJ correctly interpreted in the respectlve
termnals 30. [0080] Moreover, since the necessity of rewiting of

di recti on- dependent information within transmtted information is per f or med
according to the conposition direction information within. the information
. of interest, there is an advantage that the train car-to-car conmunication
- network can stably operate in the transitional period when the operation

| becones eagionyregidivaliing egte ey el it ntleonposheconve somthihg 6P - det our pat hs,
or the like. [0081] Enbodinent 2 In the above described enbodi nent, there is
one conpodiXii‘én-t o-conposi ti on conmuni cation relay unit 1 in the '
conposition 41, however, there may be two of themin the same conposition

41. [00821 Fig. Mbrepvargonfsgucati eamedi agsessshoni ngra treaimitioeg - tofcar
comuni cation device in the enbodinent 2. Further, Fig. 12 is a

Conf'gurat@QQéHﬁﬂyﬁ”HéﬂEH&éﬁka- Qﬂﬂp9§mét98nt0 0@ﬂ@@§ﬁt'0nt§9ﬂﬁﬂﬂt€é&'On
relay unit 1 as a main part of the train car-to-car conmuni cati on. devi ce.

The same quERrals e assi gtdddde S5 §PIPONENt Al &M RS tion

direction information within the information of interest,
there is an advantage that the train_car—to;car communication
network can stably operate in the transitional pericxiwhen_the
'operation becomes easily unstable at change in composition,
switching of detour paths, or the.like.
[0081]
Embodiment 2

.In the above described embodiment, there is one
composition-to-composition communication relay unit 1 in the
composition 41, however, there may be two of them in the same
composition 41.
[0082] - -

Fig. 11 is a configuration diagram showing a train
carfto—qal‘communication(jevicejjltheembodiment2. Further,
Fig. 12 is a configuration diagram showing a
compositionlto—composition communication relay unit 1 as a
main part of the train car-to-car communication device. The
same numerals are assigned to the same component elements as
those in the above described embodiment.

[0083]

43



t hose in the above described enbodinent. [0083] 43 In Fig. 11, the
conpositions 41, the cars 40 (40a to 40d) , the termnals 30, the
conposition-to-conposition transmssion |ines 21 are the sane as those in

t he above described enbodi ment. As bel ow, the description of differences
will be centered. [0084] The conposition-to-conmposition conmunication relay
units 1 are provided on both ends of the intra-conposition car-to-car
transmssion line 20, and there are two of themin the conposition 41. The
conposi tion-to-camposdtildn themmmbenit bmns dilaythaicans fAcl $oohied) ,

conposi tion-to-conposition transm ssion . ports 15a, an intra-conposition
transn155|¢hepb@rm155lséﬁu thenpmmp@$Dhi®n—t0ﬁpompbsoh1oonmnﬁm£m¢$@nomeIay
means 19 as in Fig. 12. [0085] Further, the detour path 17 and the sw tches
18 of the lcerpositdrenthe mﬁ@aslﬁm@@eﬁeﬂ Bie Whdvalabeuripgdnamnsd iménar e
provi ded around both of the two conposition-to-conposition comrunication

relay unitasl Hanev, degMdddy e GOMPesitt Afrefdes [WOBBlndhecht €ABdt hat- are
not described in the enbodi ment basically have the same configuration as

those in tq%084

The composition-to~composition communication . relay
units 1 are provided on both ends of the intra-composition

car-to-car transmission line 20, and there are two of them in

the composition  41. The composition-to-composition
communication relay unit 1 includes one
composition~to-composition transmission -ports 15a, an
intra-composition transmission pdrt _ 15¢, . and

composition-to-composition communication relay means 18 as in
Fig. 12.
[0085]

| Further, the detour path 17 and the switches 18 of the
coﬁposition—to—composition relay unit detouring means 16 are-
provided around both of the two composition-to-composition
communication relay units 1 provided within the composition
41.
[0086]

The items that are not described in the embodiment

basically have the same cbnfiguration‘ as those in the
embodiment 1 and perform the same operation.

[0087]
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enbodi rent 1 and performthe same operation. [0087] 44 Next, a flow of a
packet in the train car-to-car conmunication device of the enbodi nent wll
be described. First, the terminal 30 transmts data including information
necessary for nonitor-control containing direction-dependent information as
~a packet. \Wen the comunication destination is a termnal 30 within the

- conposition 41, the transmtted packet passes through the intra-conposition
~car-to-car transmission |line 20 and reaches the target termi nal 30 w thout

- passi ng through tNetoconposildéwnotfo-zomposiat oancommuniteatinoncaretaycanit 1

. [ 0088] When the communication destination is a termnal 30 of another

| conposi ti ocotiqurtihm tt ransdetied packdie pasbedimmbnoughillt hes i ddésar cboepgosition
' car-to-car transmission |line 20 and reaches both of the two

. conposi t i orFityGs-tCOormRsitd 19t n £O MMM &2 4190 & ehaya Uh ¢ Budigxi Shisgnutibhn the
- conposition 41 of interest. Afterwards, the sane operation is performed in

~any of the omosity ¢R+t Qo ROPBOSELHOR (G0ABHPLCAL M T Sd@YioANh L Sedder e
. conposition-to-conposition conunication relay unit 1 receives the packet

Conpost 11 on T AREO Ok phARST SRhR PP Lo lea SO S fhdeabn (e
: y neans adds e

~transm ssign Soyrce GomPos) 6o, 4l (ee | Qb 0L LB 21, 103 transmitted
packet passes through the intra-composition car-to-car
transmissio.ﬁ line 20 and reaches the target terminal 30 without
passing through the composition-to-composition communication
relay unit 1.

[0088]

When the communication destination is a terminal 30 of
another composition_4l, the transmitted packet passes through
the inéra—composition car-to-car transmission line 20 and
reaches both of the two composition-to-composition
communication relay units 1 existing within the composition
41 of interest."‘Afterwards, the same operation is performed
in any of the composition-to-composition communication reléy
units 1. The composition—to—cbmbosition,communication.relay
unit 1 receives the packet from the intra-compositicn
transmission port 15c. As shown 1in Fig. 6, the
composition-to-composition communication relay means 19 adds
the transmiséion,source composition direction information 103

and transmission source composition number 102 to the received

packet (Fig. 6) containing the direction-dependent
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and transm ssion source conposition nunber 102 to the received packet (Fig.
6) containing the direction-dependent 45 information, and transmts and

rel ays the packet fromthe conposition-to-conposition transm ssion port 15a.
[ 0089] The conposition-to-conposition comrunication relay unit 1 of the

adj acent conposition 41 receives the packet (Fig. 6) fromthe adjacent
conposition 41 fromthe conposition-to-conposition transm ssion port 15a.
The conposition-tao-conposition conmunication, rel a%/ uni t % of the

conposi t | oA 4P TR Fas Fetel TERSTAE Spadketr F 81 iy st PRePpacRdt TT®eiRRed from
t he conposition-to-conposition transm ssion port 15a to the

i Nt ra- conpE&SMPIcSH teand AP pPidrion Seransimi i an regal dl °2 he
conposition-to-conposition comunication relay nmeans 19 uses the conposition
direction détO&%H ning means 5 to conpare the transm ssion source conposition
direction information 103 contained in the packet and the conposition

di rection i nfor mahieoncofpbkle tdenpasi-tdoimned o CoMp oSt dnindum i cothami catlaon rel ay
unit 1 of interest in the conposition 41 of interest and determ nes whet her

the conposighiien) @ egbiHadént f&nﬁﬁf@it@forﬂ@l_-rééei@@sit'Hé_)bgakie@n(Edii%f erent
fromthe - conposition direction of the conposition 41 of interest, the

di recti on- gependgny, i nfigrdmat i 9@3‘5?%&“ NG AeRRs 2.perfonms  #eWitingto
invert the direction-dependent information “contained in the data part of the

packet . composition-to-composition transmission port 15a. The

composition-to-composition communication relay unit]_of the
composition 41 that has received the packet relays the packet
received from the composition—to—composition transmission
pbrt 15a to the intra-composition transmission port 15¢c. In
this regard, the composition-to-composition communication
relaymeans 19 uses the compositiondirection determining means
5 to compare the transmission scurce composition direction
information 103 contained in the packet and the composition
direction information of the composition—to—composition
communication relay unit 1 df'interest in the composition 41
of interest and determines whether the composition direction
is the same .or not. If the information different from the
composition direction of the composition.4l of interest, the
direction-dependent information rewriting means 2 performs
rewriting to invert the direction-dependent information
contained in the data part of the packet.

[0090]

When relaying the packet received from the adjacent
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[ 0090] When relaying the packet received fromthe adjacent 46 conposition to
the intra-conposition transm ssion port 15c,  the neans renoves the

transm ssion source conposition direction information 103 and transm ssion
source conposition ‘nunber 102 fromthe packet in Fig. 6 and relays the data
part only to the intra-conposition car-to-car transmssion line 20 of the
conposition 41 of interest. [0091] Further, for the relay fromthe

conposi tion-to-copposi tion. transm ssion part, 153 to the ot her dj.acent
Gomposi t i ONCTPRELEORBOSPLFBA dPEecs COMBIRdr il | Gir i g i 3 d ¢ he
conposi tion nunber adding neans 4 rewite the transm ssion source .

conposi t i oh™8i rBeEFSn FAMBVREL i $Re103 T 2RI it SO S 0 FEP EOpSHt ti on
nunber 102 of the received packet to the conposition direction and the

conposi ti oAlheabéen bifereatoapokiliasw branaméseden 3espee doyEosliggn2)
Here, a method of determning the difference between the transm ssion source
conposi ti onudbeect ® dnfromh ormatporkd03rand g t He acdnpesayEonheidacd ipartwi | | be
described. It is assunmed that the conposition direction infornation adding
neans 2 Wohlgscanhedentirbi-efonpo Jite cro@REsItd-@rt eraasmessibanline 20
comuni cation relay unit 1 that perforns relay processing with reference to
the conposgki ORe debREbE9R 1 WREHA! B fan ntdgidi | er
[0091]
Further, for the | relay from the
composition-to-composition transmission port 15a to the other -
‘adjacent composition, the composition direction information
adding means 3 and the composition number adding means 4 rewrite
the transmiSsion.source composition direction information 103
and transmission source composition number 102 of the received
packet to the composition direction and the composition number
of the composition of interest, respectively.
[0092]
- “Here, amethod of determining the difference between the
transmission source composition direction information 103 and
the composition direction will be-described. It is assumed
that the composition direction information adding means 2
writes an identifier of the composition-to-composition
communicationrelaylnﬁtiLthatperformsreléyprocessingwith
reference to the composition direction wherein an identifier

of the composition-to-composition communication relay unit 1

at the front side is a and an identifier of the other one 1is
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of the composition-to-conposition conmunication relay unit 1 at the front
side is a and an identifier of the other one is 47 b. Here, the front side
may he considered to be the front side as one sees the side set to "right"
in the conposition at the right side, for exanple. [0093] The criteria for
determ ni ng whether the conposition direction is the sane as that of the
conposition 41 itself are shown in Fig. 13. If the identifier of. the =
conposition-to-conposition conmunication relay unit ,I as the transm ssion
source and the identifier of the conposition-to-conposition comrunication
relay unit 1 tHatre, hilse rfaweity6d dehpapaek etorariadanad Sanee it feomsost d¢on
directions are determned to be opposite to each other. Further, if the
identifier asf ohkesteranshessida sourtoe “andghtré i ébei ¢omgosition at the
conposition-to-conposition comunication relay wunit 1 are not in agreenent,
t he conposirtiighit diirdRGt ifY1S edLnpXieferm ned to be the sane. [0094]..._. As
above, the conposition-to-conposition conmunication relay neans 19 and the
termnal 3Qoayggrealized in separate units, however, a configuration in
which the terminals 30 nounted on the car at both ends of the conposition 41

LﬁZLLZﬁg ;25 Lg”g%%g?gﬁggﬁﬂﬁaQBgPoakkEQ&ikﬁh&PQH&Q&&%P”u%?”@&ﬂ&&éi%?Sn rel ay
direction is the same as that of the composition 41 itself are
shown in Fig. 13. If  the identifier of the
éomposition—to—composition communication relay unit 1l as the
transmission source and  the identifier of the
composition-to-composition communication relay unit 1 that
has received the packet are the. same, the composition
directions are determined to.be opposite to each other.
Further, if the ideﬁtifier‘of the transmission source and the
recelving composition-to-composition communication relay
unit 1 are not in agreement, the composition directions are
determined to be the same.

[0094] -

As above, the composition-to-composition communication
relay means 19 énd the terminal 30 are realized in separate
unité, hdwever, a configuration in which the terminals 30
mounted on the car at both ends of the composition 41 realize
the function of thé composition-to-composition communication
'relay means 19 may be possible.

[0095]

In the embodiment, as is the case of the akbove described
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[0095] In the enbodinent, as is the case of the above described 48

enbodi nent, there is an advantage that the train car-to-car comrunication
device can stably operate in the transitional period when the operation
beconmes easily unstable at change in the conposition 41, sw tching of detour
paths, or the like. -[0096] Enbodinment 3 In the above described enbodi nents,
the termnal 30 is described to have one transm ssion port, however, the
termnal 30 may be configured to have two transm ssion ports and manage the

right of uSEbeflmABLy nERGreorpoSIt PEWaEsRAc-to@t theaddiAidsicT 1ioreaz
through circul ation of a token packet. -[0097] Fig. 14 is a configuration

di agr am showimmgnacatcabn deaﬁCEocearsﬁmhﬁmﬂqgﬁﬁaﬂE(ﬂnnﬁhfihraﬁﬁiukmmﬁhnent 3.
Further, Fig. 15 is a configuration showing a conposition-to-conposition
comuni catpenioal ayetinthelopsrat ival bepdide sOfeadidl |t naigt islre ta- eAfange
conmuni cation device. The sane nunerals are assigned to the same conponent

el enents agn #hwsenigdstite abave dpsechbed srhadidentoa iy t Berené flezuce
conpositions 41, the cars 40 (40a to 40d) the termnals 30, the

conposi ti opphgggonposi tion transm ssion lines 21 are the sane as those in
t he above descrlbed enbodi nent. As below, the descrlptlon of differences

will be Ceﬁﬁﬁgggment 3

In the above described embodiments, the terminal 30 is
described to have one transmission port, however, the terminal
30 may be configured to have two transmission ports and manage
the right of use of the intra-composition car-to-car
transmission line 20 through circulation of a token packet.
[0097]

Fig. 14 is a configuration diagram showing a train
car—-to-car communication device in the embodiment 3. Further,
Fig. 15 is a configuration showing a
composition—to—composition communication relay unit 1 as a
main part of the train car-to-car communication device. The
same numerals are assigned to the same component elements as
those in the above described embodiment. Further, the
compositions 41, the cars 40 {(40a to 40d), the terminals 30,
the composition-to-composition transmission lines 21 are the
same as those in the above described embodiment. As below,
the description of differences will be centered.

[0098]

The terminal 30 has two transmission ports 31la and 31b,
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[0098] The termnal 30 has two transm ssion ports 3la and 31b, 49 and these
transm ssion ports are connected to adjacent cars 40 via the
intra-conposition car-to-car transmssion line 20a. As below, with the
configuration, the train car-to-car conmunication device that nmanages the
right of use of the intra-conposition car-to-car transm ssion |ine 20a
(network) through circulation of a token packet is considered. Here, the

t oken packet is a control packet for exclusively using the network. The

net wor k cafNBethséq tHaaSpesisd@RaPrstst REq éfrqﬁwteds%q Bl AN Hetidken
packet and before transmits it to another term nal 30. [0099] The term nal
30 recogni 28svihéher amsnd sedmpo por i oBlcamt totdrr tpstsedmsand LheetZ®nsm ssi on
port 31b at the downstream w th reference to the conposition direction

wi thin theAscdogpbswfi onitdf ithkereshrfidhentriecgi vihg ttweaiokernpacketart he
termnal 30 transfers the token packet according to the direction indicated

in the tokesmpaekektione.dewglddefrh®f thBaaqgdisr 6gid oM KON EpsEkeyN tithe
downstream or the direction from downstreamto upstream Further, the

conposi ti OBnEQaCeEFR@%' 4itQRrCOAPURLCRLON EELAY sURbh 1i6am er(fﬂe“&J&rk
identifier (a or b) with reference to the conposition direction as is the

case of theyenbod Fenk,2. ol LISLANGS0n (IR HASt 1 280,06 PLa ! Nrere,

transm SS1 on

the token packet is a control packet for exclusively using the
network. ThenetWorkcanbeLmedgulaperiodaftertheterminal
30 receivés the token paéket and before transmits it to another
terminal 30.

[0099]

The terminal 30 recognizes the transmission port 31a.at
the upstream and the transmission port 31b at the downstream
with reference to the composition direction within the
composithﬁ1ofinterest. When receiving the token packet, the
terminal 30 transfers the tgken packet according to the
direction indicated in the token packety“i;e;, either of;the
direction ffom upstream to downstream or the direction from
downstream to upstréam. Further, the
Composition—to~composition communication relay unit 1 can
define an identifier (a or b) with reference to the composition
direction as‘is the case of the embodiment 2. For instance,
the upstream side of the transmission port 31 may be defined

A\

as “a” and the downstream side may be defined as “b"”.

10100]
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as "a" and the downstream side may be defined as "b". [0100] 50 In a train
having the train car-to-car communication device with the above descri bed
configuration, the circulation of the token packet when two conpositions in
the different conposition directions are coupled will be described as bel ow
Note that the token packet contains information on the token packet transfer
direction. The information on the token packet transfer direction is

di recti on-dependent i nfornmation, [0101% The term nal 30 that starts token
packet transni ssildn?@ rrdy2Be RRYERF RBE AEE4RJICRE 1@ 197 radE W hatattRset to
either of the nost upstreamor the nost downstreamw thin the conposition”,
for exanpl éegenvihle ther abaie Gos¢hiped tantfd gurekdmipatketCiranbatsShon is
set to the terminal 30 at the nbst upstreamw thin the conposition, the
term nal 3@ft Hate Stcdidrs padoken paeketwor apspossitawnsetin titee tdkenepacket
transm ssion direction to "fromupstreamto downstream'. On the other hand,

when the teofipadlit30n fatestabhs & PKILUPAGKEW1 L1 ANS WSS 0Ihdd asSed1¢w. t he
termnal 30 at the nost downstreamwi thin the conposition, the termnal 30

that startgdrkenapacket tokeanggtgeikopofehsnkhentokgntpackeh thansgkssi on
direction reversely to "fromdownstreamto upstreant. [0102] As bel ow, the

case “hereﬁ&%%éf”f@ﬁﬁ%fe§odHQ%%E%&H}S &ﬂgeanormation on the token
- packet transfer direction is direction-dependent information.
[0101}
The terminal 30 that starts token packet transmission
- may be determined according to the rule that “to set to either
of the most upstream or the most downstream within the
composition”, for example. When the terminal 30 thaf starts
token packet transmission is set to the terminal 30 at the most
upstream within the composition, the tefminal 30 that starts
tokeﬁ.packet transmission sets the token packet transmission
direction to “fromupstream to downstream”. On the other hand,
when the terminal 30 that starts token-packet‘transmission is
set to the terminal 30 at the most downstream within the
composition, the terminal 30 that starts token packet
transmission sets the token packet transmission direction
reversely to “from downstream to upstream”.
[0102]
Asbelow,thecasewheretheterminal30thatstartstoken
packet transﬁisSion is set to the terminal 30 at the most

upstream within the composition will be described, however,
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packet transm ssion is set to the termnal 30 at the nost wupstreamwthin
the conposition wll be described, however, 51 the sane processing can be
performed in the reverse case by exchanging "upstreant with "downstreani.
[0103] The token packet transmtted fromthe nost upstream termnal 30 is
transmtted fromthe transm ssion port 31b at the downstream side. The

~adj acent termnal 30 receives the packet fromthe transm ssion port 3la at
the upstreamside and transmts it to the transm ssion port 31b at the
~downst r eam tkédeamecprdingstoat hent bkepepdokated riandiries sieoe réier @ctsicopy (" from
‘upstreamto downstreant) contained in the received token packet. After the
processi ng éschepeahed,' uthereakénwpabk@tdowns tirieansgm tted from t he port 31b of
‘the nost downstreamternminal 30 within the conposition. The

. conposi tionfgpagpnposi tion communication relay unit |Ib receives the t oken

- packet through the intra-conposition transm ssion port 15c. [0104] The

composi ti on di rect}onLpker patdian addingnieans Z:and cidencoEPOBiOnUNber

addi ng nmeans 4 of t conposi tion-to-conposition conmuni cation rélay neans

om0 R S0 LE-COMER 1 7, PO an el B By the
Lpanen esi o solt ceaPRTRaLLen MTEeL s 10210 (LS L gken PRk A e
packet from the transmission port 3la at the upstream side and
transmits it to the transmission port 31lb at the downstream
side according to the token packet transmission direction
(“frmnupstreamﬁxadownstream”)contained:ﬂ1thereceivedtoken
paéket. After the processing is repeated, the token packet
istransmittedfromtbeport31bcﬁfthemostdownstremnterminal
30 within the-composition. The composition-to—composition
communication relay unit 1b receives the token packet through
the intra—compositioﬁ transmission port 15c.
[0104]
“Thecompositiondirectioninformationaddingneansizand
the composition number adding means 4 of the
composition-to-composition communication relay means 19 of
the coﬁposition—to—composition communication relay unit 1b
adds the transmission source composition direction
information 103 and the transmission source composition number
102 to the token' packet, and transmits 1t from the

composition-to-composition transmission port 13a via the

composition—-to-composition transmission 1line 21 to the
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+ conposition

<o " i = N R . . N .
conposition-to-conposition transm ssion port 15a via the
- conposition-to-conposition transmssion line 21 to the 52 adjacent

. conposition-to-conposition comunication relay unit 1. Here, as the

~ transmi ssion source conposition direction information 103, the identifier b
~of the conposition-to-conposition conmrunication relay unit |b may be set as
~is the case of the enbodinent 2. [0105] In the conposition-to-conposition

- communi cation relay nmeans 19 of the adjacent conposition 41 that has the

packet fr %@ataf&%n%o%ﬂébtsh%tht%QrH%ﬁ&!ééﬁhéﬁ %Bﬁﬂu%%'c%%l%(?f Eeié?ﬁuni@e

irection determning neans 5 determnes the differénce In

conposi tiop di pection égqﬁggdépgngﬁ%ggﬁﬁéﬁggfrg%hQgﬂgﬁgléﬁ%ﬂ“%f?%%é

Fig. 13 of 'the above scri béed e conp05| I on |rect|on
determ nin means 5 deter es th the ¢ sition directions are

di fferent, gPﬁQ HPréé?ion q%ihdent%#ﬁfornﬁgr%%lﬁéﬁflt|n& neéﬁi 2 ifRerts the
di rection-dependent, information. Here, the direction-dependent |nfornat|on
to be i nveFP@Hoééﬁtlﬁnnsto'torPé“R%%JeW%’é&@%m%ﬂfléﬁs?lé?n drlect Poht 1[]‘01_’998] The
description here is on the assunption that the two conposition directions
are opposi s&t aﬁdléc@@ﬁdmmﬂ%/oﬁrﬁhetQW@@ﬂ¥m&m@ﬁ2{ransfer direction within

t he token packet is rewitten to ~downstreamto upstreant.
[0105]

In the composition-to-composition communication relay
ﬁeans l9bof the adjacent composition 41 that has the packet
from the composition-to-composition transmission port 15$:
the composition direction determining means 5 determines the
difference in composition direction according to the same
method as the method shown in Fig. 13 of the above described
embodiment 2. When the composition direction determining
means 5 determines that the composition directions are
different; the direction-dependent information rewriting
means 2 inverts the direction-dependent information. Here,

" the direction-dependent information to be inverted-contains
the token packet transfer direction.
{0106]

The description here is on the assumption that the two
composition directions are opposite, and accordingly, the
token packet transfer direction within the token packet is
rewritten to “downstream to upétream”,

[0107]

The token packet is transmitted from the
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[0107] The token packet is transmitted fromthe 53 intra-conposition
transm ssion port 15c of the conposition-to-conposition communication relay

runit 1 via the intra-conposition car-to-car transmission line 20a. In this

- exanple, the conposition directions are oppositely connected, and thus, the

- token packet is received fromthe transm ssion port 31b, i.e., fromthe
- downstream side of the termnal 30. The termnal 30 transfers the token

- packet according to the token packet transfer direction contained in the

_ token packeht r d-@mpddie: thik ect itann'dnfio8 doywnst peam to upstreas . Thesefore,
“ the token packet is transmtted fromthe transm ssion port 3la at the

'UpStrea”‘SE%%?@S%EJBEJﬂBiéB§ﬁ§%Q?%&LQQﬁEMﬁ{5EE§6nzkh%ﬁﬁﬁhﬁ%ﬂp%ig: e 20a.

~between co %§itions
- of the coggo

; thereby, tK&
~train. Further, when conpositions are coupled, the processing of inverting

10108] In this manner, even e conposition directirons are ferent

| t.he, direction-dependent .information rewiting. neans 2
RGOS oHBOSTAT o oMM AT BT 127 ay Heate 10771 TT Lo the
t oken packet transfe directiog_asd%he di rection-dependent infornmation, and

t%ae%%mp%ah BeNET H ki bt S - S PPPPEL AN CHEWEH n t he

the recogniPfidoRbush EbRpHSKENORagkEdciSoRSsCEt var) fro@r b fal BaBgLhRHF on
instrunments 32 within one conposition 41 is
port 31b, i.e., from the downstream side of the terminal 30.

The terminal 36 transfers Fhe_token packet according to the
tokenpackettransferdirectimncontainedjilthetokenpacket,
i.e., thedirection “from downstream to upstream”. Thérefore,
the token packet is transmitted from the transmission port 3la
at the upstream side wvia the intra-composition car-to-car
fransmission line 20a.

[0108]

In this manner, even when the composition directions are
different between compositions, the direction-dependent
information © rewriting - means 2 éf the
composition-to-composition communication relay means ~19-
inverts thé token packet transfer direction as the
direction—dependent information, and thereby, the token
packet cén.be circulated to all terminals 30 within the train.
Further, when compositions are coupled, the processing of
inverting the recognitions of composition directions of all
terminals 30 and instruments 32 within one composition 41 is
not necessary.

[0109]
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not necessary.“[0109]M54 In théwabdQé description, the

- conposition-to-conposition comunication relay neans 19 and the termnal 30
t are realized in separate units, however, a configuration in which the
"termnals 30 nounted on the car 40 at both ends of the conposition 41

realize the function of the conposition-to-conposition comunication relay
means 19 nmay be possible. [0110] As is the case of the above descri bed

enbodiments, there is an advantage that the train car-to-car comrunication
- device of the embodi nent tean stabl yalopesate i n ddectignsohj onal pethed when
- the operation becones easily unstable at change in conposition, swtching of

- detour pat bempefs itthed itk cdidddd « Funt BermusipgeibherembodinaeAt hanghes the
~ token packet “transfer direction as the direction-dependent information as

cwel | with the ¢onfigurati@n, {0 P@Q?QEeHha é%g fté‘ 10fs [ Meowever, a

. intra- COnpOSItIOH car-to-car transnlsS|on
“that th t d t th

that the commAaLan,ca0 be shabhy UBOSHSHNg &&Jﬁt{&n@m ket yhgp the
- [0112]  Enbodj

a, ere Is an advantage

S eaS| y uns C ange n conposition or

SEH ends of the composition 41 realize the function of the
composition—-to-composition communication relay means 19 may
be'possible.

[0110]

As is the case of the above described embodiments, there
is an advantage that the train.car—toFcar'communication.device
of the embodiment can stably operate in the transitional period
when the operation becomes easily unstable at change in
compositioﬁ, switching'of detour paths, or the like.

[0111]

Further, since the embodiment handles the token packet
transfer direction as the direction-dependent information as
well with the configuiationato managdge the right-of'use"of the
intra~compésition car-to-car transmission line 20a, there is
an advantage that the communication ¢can be stably made using-
the token packet when the operation becomes easily unstable
at change in composition or the like.

[0112]
Embodiment 4
In the above described embodiments, the

intra-composition car-to-car transmission line 20 and the
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In the above descri bed enbbd?ﬁehts, t he  intré-¢onposition car-to-car
rtransmssion line 20 and the 55 conposition-to-conposition transm ssion |ine
. 21 are not multiplexed, however, in the enbodi nent, an enbodi ment with
~inproved reliability by nmultiplexing the units relating to transm ssion
"lines and transm ssion will be described. [Ai3] Fig. 16 is a configuration

di agram showing a train car-to-car conmuni-cati on device of the enbodi nent.
~Further, Fig. 21 is a configuration diagramshowing a termnal 30 and
_ oni tor - cordgn@ld it i ISty diestso 32+ cennect edshhest 8hmM nahe 0f21 t hg-cempgdi ment .
In the drawing, the train car-to-car comunication device has a
- configurati i j&h t potrare Siti 0n: t ozgak bEansaLssl,enyl i nes
20 (20a, 26§Q#ﬂh%%}(xﬁnﬂgy??oéiﬁ%-2%@%05@%?%%ﬁ$$ghsﬁﬁssF%n Pﬁne 21, the

conposition-tQ-conpositian €o i cation_relay uni.t 1 and the Fanspi ssion
ot 31 of TiE Cah R {80 FREY AV B G b d e B rehe 2 EAPET R

i respectively nultiplexed. Further, two transmssion ports 31la, .31b of the
, terninal-Sé&%Q? é&DQ§)§4ée??ﬁ?%@%%ﬁb%%i??%ﬁ Bar SE§SEAPEr ansni ssi on
. lines 20a, 20b, respectively. Furthernore, the termnal 30 includes a
receiving p&i133 and a transnmitting part 34 that controls the two

transm ssion ports 3la, 32b. As below, the respective multiplexed systens.

are called "systémagl" Bndissyst emZigurp@id4] diagram showing a train

car-to-car communication device of the embodiment. Further,
Fig. 21 is a configufation diagram showing a terminal 30 and
monitor-controlled instruménts 32 conneécted the terminal of
the embodiment. In the drawing, the train car-to-car
communication device has a configuration in which the
intra-composition car-to-car transmission lines 20 (20a, 20b},
the composition—to—compositioﬁ transmission line 21, the
composition—to—composition.communication.rélaylmnit].andythe
transmission port 31 of the terminal 30 in the above described
embodiment 1 are respectively multiplexed. Further,‘two
- transmission ports 3la, 31lb of the terminal 30 are connected
to the intra~composition car—to—car transmiésion lineé 20a?
20b, respectively. Furthermore, the terminal 30 includes a
receiving part 33 and a transmitting part 34 that controls the
two transmission ports 3la, 32b. As below, the respective
nmultiplexed systems are called “system 1” and “system 27,
[0114]
According to the above configuration,‘independent two

transmission lines are secured in both between the terminals
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According to the above configuration, independent two transnission lines are
- secured in both between the termnals 56 30 within the conposition 41 and
'the terminals 30 in the different conpositions 41, and thus, there is an
advantage that the reliability is inproved. [0115] The
conposition-to-conposition conmmunication relay unit 1 has the conponent

el ements shown in Fig. 2 as has been described in the enbodinent 1. O them
t he conponent el enents of the conposition-to-conposition comunication rel ay

means 19 3ge ASshoWhLNBlgoodriBI LT aphine £SOMBAR £ 98- be- composkti on

relay unit detouring neans 16 has the configuration as showm in Fig. 4.
[0116] When. C ifions.41 e caoupled, i.f the.caq ! i tions
are the sa%%%%%ﬁgggg%%%éé?%gﬁéPS%@dnsgg%%?%%’t%%ﬁ%%ﬁfgg?gﬁb%bﬁggeZ}gggf t he
system 1 ang t he ,cgngoiitLon:to-conposition transm ssion line 21b of the
syst em 2- - FAet REIFEDpE Y é Sc dmEESHG%ns 41 are connected. However, if the
conposition directions are opposite, the conposition-to-conposition
transni ssi d91fPAe 21a of the system 1 of one conposition 41 is connected to
the conposition-to-conposition transmssion line 21b of the system 2 of the
ot her conpositiofh&l. cpopeglition-to—-composition communication relay

unit 1 has the component elements shown in Fig. 2 as has been
described in the embodiment 1. Of them, the component elements
of the composition-to-composition communication rélay means
19 are as shown in ‘Fig. 3. Further, the
composition-to-composition relay unit detouring means 16 has
the configﬁratibn as shown in Fig. 4.

[0116]

When two compositions 41 are coupled, if the composition
directions are the same, the composition-to-composition
ftransmission lines 21a of the @ system 1 and the
composition-to~-composition transmission line 21b of the
systém 2--in-the -respective compositions 4l~are-cpnnectedﬁ*
However, if.the composition diregtions are opposite, the
composition-to-composition transmission line 21a of the
system 1 of one composition 41 is connected to the
composition-to-composition transmission line 21b of the
system 2 of the other composition 41.

[0117]
All of identification information of the

intra-composition car-to-car transmission lines 20a, 21b,
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“ transm ssion port

RS HERT T

Al'l of identification information of the intra-conposition car-to-car
transm ssion |lines 20a, 21b, 57 identification information of the
| conposition-to-conmposition transmssion |ines 2la, 21b, identification
information of the conposition-to-conposition conmunication relay units |a,
i I'b, and identification information of the transm ssion ports 3la, 31b of
- the termnal 30 are direction-dependent information determned with
" reference to the conposition direction. For instance, in the enbodi nent, the
- i ntra- conpasidd o Gt Gako ridANYH 83 ORe | d i8S 208 ok bEo- composition
1 conposition-to-conposition transm ssion lines 2la, the
! conposition-to- S i.gat i ] - ‘
o e R LR TR
~intra- corrpocsiH% ioosni car-to-car tr]ﬁfsm ssion | ige,gsll 28 '
conposi t i o= Eonpost 11or Franshr §8F o s °
conposi tion-tp-conposi.tion comuni cation rel nit I'b, and the transm ssion
bort 31b of e EBEATASE 36 a1 B LEATPEd ONspL il LFAnSISEER POTES AlEne above
. configuration, a nmethod of realizing IP conmmunication between termnal 30
- will be desthd bld e bet BN NaAs38hawe iH 1 1o danrndentyi haferratlaBles the
two transm ssion ports 3la, 31b. Fig. 17 shows configurations of IP
 addr esses dsftetwl ntgchndibs siede ngavass t31ahe3¢bmppsikhé onedpaetcitient.er Bbhal s
30. As in the drawi ng, "systent (system 1l or system 2) to which
instance, in the embodiment, the intra-composition car-to-car

b he .
t %iay units la, lb,

transmission lines 20a, the composition~to-composition
transmission lines 2la, the composition—té~composition
communication relay unit la, and the transmission port 3la of
the terminal 30 are called “syétem 1” and the intra-composition
car-to-car transﬁission | lines 20b, the
composition-to-composition transmission lines 21b, the
composition-to-composition communication relay unit 1lb, and
the‘transmissiorlpoft 31lb of the terminal 30 are called “system
. o
[0118] -~

In-the above configuration, a method of realizing IP
communication between terminal 30 will be describéd as below.
As shown in Fig. 21, the terminals includes the two transmission
ports 3la, 31lb. Fig. 17 shows configurations of IP addresses
of the transmission ports 3la, 31b of the respective terminals
30. Asiﬁlthekirawing, “system” (system 1l or system 2) to which
the transmission port 31 belongs, “composition number” of the

composition 41, and “intra-composition car number” of the

58



the transmi ssion port 31 bel ongs, "conposition nunber” of the conposition
41, and "intra-conposition car nunber" of the 58 termnal 30 within the
conposition 41 are reflected in the IP address. [0119] Fig. 18 shows
exanpl es of | P addresses assigned to the transm ssion ports 31 (31la, 31b) of
the respective termnals 30 in the conposition 41 in Fig. 16. Here, the
conposition nunber is set to one. Further, it is necessary to set the
network mask so that the plural transm ssion ports 3la, 31lb connected to the

sane ter i aln30.ARYobe; [ESNCCL Weli ASS a0eds) Lo o Lherent syl-prLvas ks.

This is because, if these are assigned to the sanme sub-network,
transnittiggdggslP packet, the termnal 30 is unable to determ ne from which
transm ssi on porF'Sl to transmt the | P packet. Accordingly, here,
255.255.0.2 iagissigned to the transm ssion ports 3la, 31b of the term nal
30 as the nét k mask. [0120] The method of realizing the conposition nunber
adding neans 3 in transfer processing of the packet in the
conposi ti on-t o- cOhPost Bi DRCUSNABATEAEFoRL r EF 3¢ $545 i 35 ¢ HERel dfe We t hat
illustrated in the enbodinent 1. Further, the conposition direction
i nf or mat i ofraddinagsieanpodtaddd (Phber fblbi onf dfhe Hee spantteiive ¢ aamiigh e
conposi tion-to-conposition communication relay unit 1 of

30 in the composition 41 in Fig. 16. Here, the composition

number is set to one. Further, 1t is necessary to set the
network mask so that the plural transmission ports 3la, 31b
connected to the same terminal 30 may be respectively assigned
to different sub-networks. This is because, if these are
assigned to the same sub-network, when transmitting an IP
packet, the terminal 30 is unable to determine from which
transmission port 31 to transmit the IP packet. Accordingly,
here, 255.255.0.0 is assigned to the transmission ports 31la,
31b of the terminal 30 as the network mask.

[0120]

The method of realizihg the composition number adding
means 3 1in transfer processing of the packet in the
composition-to-composition communication relay unit 1 is the
same aé that illustrated in the embodiment 1. Further, the
composition direction information adding means 4 adds
information = of the  system  to which the
éomposition—to—compositiaﬁ communication relay unit 1 of
interest belongs as transmission source composition direction

information 103.
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i nterest belongs as transm ssion source conposition direction information

- 103. 59 [0121] When receiving the packet fromthe conposition-to-conposition
“transm ssion port 15a or 15b, the conposition direction determ ning neans 5
. determines the difference in conposition direction between the adjacent

- conposition 41 and itself (necessity of rewiting of direction information)
based on Fig. 19. If determ ned that the conposition directions are
~different (rewiting of direction information is necessary), the

. conposi tion-¢gi@-jgonposi ti on conmmuni cation relay neans 19 activates the

di rection-dependent information rewiting nmeans 2 and rewites to invert the

 direction-dependgp, Nf or RRLHQR, 5 PNt ai g i n t@%cm%%ket Herg, theine
‘ direction-dependent information also contains infornmation of addresses

Co”eSpO”di%b‘JuH]osﬁé $YES € eg‘f?é lE’l8§d£5§§§ﬁag§¥8£ﬁ£’c§#’f15a HSheM Liye"system

2" as above e sys emis dépen osition

one Taces FREPY %‘fﬁaﬁéﬁ.tﬁé‘?&.%%%’Eﬂ'@ﬁggﬁm%ﬁ"s"%"F’t%ﬁ?ﬁ” gt e o

- coupling, the systens at the sang side relative to the rail track are
- connect ed. SAIISITATHGR v IPWHEHIRGTOLPR | GHE o4itd o obipFedeni thes pBa3FBNE t hat

- the system 1 of one conposition and the system 2 of the other conposition
may be Conm@@pgﬁltlon,4laﬂd.ltself (necessity of rewriting of direction

information) based on Fig. 19. If determined that the
comﬁosition‘directions are different (rewriting of direction
information is necessary), the composition-to-composition
communication relay means 19 activates the
direction-dependent information rewriting means 2 and
rewrites to. invert ;thé direction-dependent informétion
contained in the packet. Here, the direction-dependent
information also contains information of addresses

‘correqunding to all systems of IP addresses (systems of
“system 1”, “system 2” as above). The systeﬁ is determined

- depending on-the composition direction.- For instance; in the
respective compositiOns, the right side as one faces the
éomposition directién is set to “system 1”. Further, at
coupling, the systems at the same side relative to the rail
track are connected. Accordingly, when compositions are
coupled, it is possible that the system.l of one composition
and the system 2 of the other composition may be connected.
[0122]

Fig. 20 shows a configuration in which compositions with
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[0122] F|g 20 shoms a conflguratlon in mhlch conpositions with 60

. conposition nunbers 1 and 2 are coupled in the different conposition
~directions fromeach other. As below, a flow of a packet when the. ternina
+ 30x of the car nunber 1 of the conposition nunber 1 in the configuration in
~Fig. 20 nmakes IP comunication with the term nal 30y of the car nunber 4 of
'the conposition nunber 2. [0123] First, the termnal 30x designates the IP
address of 'the termnal 30y as the destination and outputs an |P packet.

CHere, transmssdan &y degigoati ng a]rQi 25 1o feag3igned: tih onge ofikRBrent
i transm ssion ports 31 of the termnal 30y is assuned and described as bel ow.

0124] S f d 1.4
_gestlLat:gn f@ﬂgﬁﬁggﬁpgiW?%gtfggéfﬁgfﬁ %gﬁréﬁgﬁgt; %ihkgf%! acEé?uf%gﬁlthe
t t 31 at_th t 2 t . 30 Al t
10721 11 & S0t a6 tRe hFP AT of e %E%srﬁ%;rﬁrﬂ%bs%?%e ' bis5) Fg
22(A) shows a configuration of the packet at transm ssion. |In the drawi ng,
for expl an@IBPEHHET pUpRadet! 1patfecontal ABE2FACENER tF s fedSsadket is

extracted and, of the headers, the |IP address storage areas of the
dest,nai|cngommun1catlon.w1th the terminal 30y of the car number 4 of the

composition number 2.
[0123]

First, the terminai 30x designates the IP address of the
terminal 30y as the destination and outputs an IP packet. Here,
trénsmission by designating 10.2.1.4 assigned to one of the
transmission ports 31 of the terminal 30y is assumed and
described és below._

[0124]

Since the sub-network address of the IP address 10.2.1.4
of the destination.is 10Q2.0.0, the terminal 30x transmits the
IP paqket from the transmission port 31 at the system 2 side
of the'terminai 30x. At this time, 10.2.1.1 is stored as the
IP éddress of the tfanémission source. |
[0125]

Fig. 22(A) showé a configuration of the packet at
transmission. In the drawing, for explanation, the IP packet
part contained in the transmitted packet is extracted and, of
the headers, the IP address storage areas of the destination
and the transmission source are shown and the rest thereocf is

shown as data.
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and the transm ssi on souréé'éféJgﬂgQﬁ?and thei?ést thereof is shown as data.
61 [0126] Then, the above packet (Fig. 22(A)) is received ih the

i ntra-conposition transm ssion port 15c by the

comuni cation relay unit |b of the conposition nunber 1. The conposit
direction informati on adding neans 3 of the conposition-to-conpositio
comuni cation relay unit Ib adds the information representing the system
receiving in the composition-to-conposition comrunication relay unit
interest, ir@2gjthe system?2 as the transm ssion source conposition
direction information 103. Further, the conposition nunber addi ng nea

adds the conposition a tr 1 $Si sour Skt nunber
e The oo Tl DSk, oL A% A LRS t r@ngym $9i 0 qur CREQTRASE, egeq

ch the informati on has been 'added as descri be

i s informatiqn forned by adding.th t.ransm ssi gn _sour c onpesjtio
direction ﬁﬁ%&ﬁnﬁﬂ%ﬁ?%ﬁ),onthetf %ﬁ?'%&ﬁ%& soﬁPé% con%%éiti%ﬁ’nunghF

t he

i nf or

ition Qf Fig. 22(A) as. shown in Fig.,K 22(B).. Thus. caonfi e
neket (B Fomaatiqn o Raambe f e OR R e - hho8 it LB EoMGa LR
transm ssion ports 15a, 15b. [0127] Then, the above packet (Fig. 22(B))

4bnposi ti on-t o-conposition

ion

n

| b of
ns 4
bove

Zie

102 to

d
n

is

recei ved i RO S idoRib SRS tlo- cERPoIPEPBAILtEaRsAILE8FEMCBoFEECIBAt 198k of
conposition-to-conposition communication relay unit |a of the

t he

adding means 3 of the composition-to-composition

communication relay unit 1b adds the information representing

the system receiving in the composition-to-composition

communication relay unit 1b of interest, i.e., the system 2

as the transmission source composition direction information

103. Further, the composition number adding means 4 adds the

composition number 1 as the transmission source composition
number 102. The packet to which the information has been added
as described above is information formed by adding the

transmission source composition direction information 103,

the transmission source composition number 102 to the:

information—- of  Fig. 22(A) as shown 1in Fig. 22 (B). Thus
configured pavcket (Fig. 22(B)) 1is | fLransmitted frOIﬁ the
composition-to-composition transmission ports 15a, 15b.
[0127]

Then, the above packet (Fig. 22(B)) is received in the
composition-to-composition transmission ports 15a, 15b of the

composition-to-composition communication relay unit la of the

composition number 2 as the composition adjacent to the above

composition 41. At this time, the composition direction
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conposi-tion nunber 2 as the conposition adjacent to the above conposition
41. At this time, the conposition direction 62 determ ning neans 5
~determines that the conmposition directions are different based on the

. determnation criteria in Fig. 19 because the transm ssion source
conposition direction information 103 is system 2 and the direction
information of the conposition 41 itself is system 1. Then, the

conposi tion-to-conposition comuni cation relay neans 19 activates the

. direction-dependent information rewiting neans 2 and rewites to invert the

~direction- dependentiidhekABts gR teg@ntRiNedakntidieopgeketioMdi hestibne, the
~information part of the systemof the destination |IP address and the

| transmi ssi Qo QYRS %fa@ré%s%ncemeau@%@rmna@oaaek:@ttelﬁar o F&genwo be
~inverted. Specifically, 10. .4 is rewitten to . 4, lto

101,11 [Q128]. Furtfer Onﬁagsgmagslgﬁcels%%dfcoeac%aﬂos1 3051 €51 B onanot her

~ conposi ti on-10- conpos Fansni §sion "port 15 e rece|V|ng one o
the COprOSI | t.l on nl catl on reI a uni t OI’TpO | tl on
e S Y TRy dalﬁgsefé%ﬁ aRd LRe %bﬁ%%&ﬁ?PohnﬁaﬁB@Flaad?ﬁ
neans 4 rewite the transm Ssi on SOUI’CE COITpOSItIOﬂ direction i nfOI'ITB.tIOI’]

103 and t hé T arfRTon Wouree cofp6sitti dif ninbae™ 102 to comt®nt sEBf the

conposition itself, i.e., the systens i and 2, respectively. Thus configured
packet is §ﬁgwmaqtqquto composition communication relay means 19

activatesthedirection—dependentinformationrewritingneans
2 and rewrites to ihvert the direction-dependent information
contained in the packet. At this time, the information part
dfthesystanofthedestinationIPaddressandthetransmission
source IP address Contained in the packet is rewritten to be
inverted. Spécifically, 10.2.1.4 1is rewritten to 10.1.1.4,
and 10.2.1.1 to 10.1.1.1.
[0128] |

»Further, when the received packet 1is transferred to
another composition—to—compositionItransmiSsion port 15 than
the - receiving one of the - compdsition—tOhcomposition-
communication relay unit 1, the composition direction
information adding means 3 and the composition number adding
means 4 rewrite the transmission source composition.direction
information 103 and the transmission source composition number
102 to contents of the composition itself, i.e., the systems
1 and 2, respectively. Thus configured packet iSshown:anig.
22 (C}.

[0129]
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. transm ssio

22 (O . [0129] 63 FurthernDre mhen the received packet is transferred to
the intra-conposition car-to-car transm ssion lines 20, the transm ssion

' source conposition direction information 103 and the transm ssion source

' conposition nunber 102 are renmoved from Fig. 22 (C) in which the I P address
. has been rewitten, and the rest thereof is transmtted. Thus confi gured

. packet is shown in Fig. 22(D). [0130] Then, the above packet (Fig. 22(D)) is
. transmitted to the intra-conposition car-to-car transm ssion |lines 20a of

. the system 1 of riuheheemeesi,t waRnofhé he cOMPEsigdanetnurberadsrandedresei ved
at the transm ssion port 3la at the system 1l side of the termnal 30y of the

~ car nunber +4:0f nithe -GomRRY it i0th ofa A-Ne - CORPESALERANs BUSRET i Reha¥ b NOc A
destination address of 10.1.1.4. [0131] Unl ess direction- dependent

|nfornat|o§ E%%mH%%QLﬂfg%ﬁEEEe@omﬁ?glPfShQﬁlf£%WWbﬁIld%d¥mﬁ%%xﬁﬁﬁOBSand .

| transmtte rom the conposition-tfo-conposition conmuni cation relay unit Is
- of the sy%hen11 of th 05|t ion 2 to the intr erﬁ% 03|t|on S -1 0-car

S R ntas b i ST/ TRIPES TROWRVAFTD ST fUPhe pasker S e

sub- netmork address of the destlnatlon | P %ddress is the systen1§ That is,
it remains i@ 228 | @ %g“yhlch the IP address has been rewrltten, and the

rest thereof is transmitted. Thus configured packet is shown
in Fig. 22(D).
[0130]

Then, the above packet (Fig. 22(D)) is tranSmitted to
the intra-composition car-to-car transmission lines 20a of the
system 1 of the composition of the composition number 2; and
received at the transmission port 3la at the system 1 side of
the terminal 30y of the car number 4 of the composition of the
composifion. number 2 having the destinationA eddress of
10.1.1.4.

[0131]

Unless- direction-dependent = information ~—has been
rewritten, the packet shdwh.in Fig. 22(A) is transmitted.from
the composition—to—composition.communicatien.relay'unit la of
the system 1 of the coﬁposition 2 to the intra-composition
car-to-car transmission lines 20a of the system 1. However,
in the packet, the sub-network address of the destination IP
address is the system 2. That is, it remains 10.2.0.0, and
this is transmitted to the intra—composition car-to-car

transmission lines 20a of the system 1. However, the
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inteisieta .

this is transmtted to the intra-conposition car-to-car transm ssion |ines
- 20a of the system 1. However, the 64 sub-network of the transm ssion port 31
of the system1 of the termnal 30y is 10.1.0.0 of the system 1, and thus,
is unable to receive the packet or make comuni cation. [0132] Next, using -
Fig. 21, the operation of the receiving part 33 and the transmtting part 34
of the termnal 30 in the -enbodinent will be described. The transmtting
part 34 of the term nal 30x assigns a sequence nunmber to a packet to be
transm tt edubFhetwordr b it thaasmdsspaskets por wiilch £t hee sgrmaLersdqaénttes nunber
has been assigned to | P addresses assigned to the two transm ssion ports
3la, 31b oftetrherizdr Bi0ral s30y. aso. desti tiad | Onsten dspeati yerliy, Thamalhe
term nal 30y receives one packet having the same sequence nunber from each
one of thect raRsThesitor RRIAGESES ke dfofhenSysten .l and system 2.
.[0133] Here, the receiving part 33 of the term nal 30y handles the received
t wo packetqohgzqhe follow ng manner. (1) If the sequence nunber of the
recei ved packet “is new, the part handles it as received data. (2) If not,
the part discards i.t.. Even when failure occurs.in o i.ntra-composition
car- Lo car v ansNEEST oR T1Aes B0 2205  Co0Ry AR nehEosr 5aE T hBd s

di sabled dyg Lo fhg aboye baogl ing. L0 the tEMPR o iminat 30 in the

erbodiment will be described. The transmitting part 34 of the

terminal 30%x assigns a sequence number to a packet to be
transmitted. Then, part transmits packets to which the same
sequence number has been assigned to IP addresses assigned to
the two transmission ports 3la, 31b of the terminal 30y as
destinations, respectively. Then, the terminal 30y receives
one packet having the same sequeﬁce number from each one of
the transmission ports 31a; 31lb of the sysﬁem 1 and system 2.
. [0133]

Here, the receiving part 33 of the terminal 30y handles
the received two packets in the following manner.

(1) If the sequence number of_the reéeived packet is new, the
part handles 1t as received data.
{2) If not, the part discards it.

Even when failure occurs in one intra-composition
car-to-car transmission lines 20 (20a, 20b) and transmission
becomes disabled due to the above handling, in the terminal
30y handling the received data, prdcessing relating to

reception can be continued without change and the reliability
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30y handling the received data, processing relating to reception can be
continued wi thout change and the reliability 65 is inproved. [0134]

Further, the receiving part 33 of the termnal 30y may be configured to
handl e the received two packets in the followng manner. (1) If the sequence
nunber of the received packet is new, the part waits for a predetermn ned
time until receiving a packet wth the sanme sequence nunber. (2) Unless the
part receives a packet with the same sequence nunber within the

pr edet er mi ned impm@velche part discards the packet. (3) If the part receives a
packet with the sane sequence nunber wthin the. predeternmined tine, (i) the
part conparessagntents of both packets and handles them as received data if
they agree. (ii) unless they agree, the part discards it. By handling in the

above descri bed [ € r - i d : n I a t ntents
in the transniss?g%%ﬁfﬁés%%%é%eggﬁaégg%?gﬁﬁ;ggd%?hﬁgg g%%ﬁ%ﬂ?gagggﬁnﬁfth hi gh

el ) o SABEAL PR RETGLBAE) b0, DEcEROLE deRETLELLRD. U cne
following manner.
(1) If the sequence number of the received packet is new, the
part waits for a predetermined time until receiving a packet
with the same sedquence number.
(2) Unless the part receives a packet with the same sequence
number within the predetermined time, the part discérds the
packet.
l(3) If the part receives a packet with the same sequence number
within the predetermined time,
(1) the part compares contents of both paCkets and handles them
as received data if they agree.
(ii) unless they agree, the part discards it.
"By ‘handling in the above described manner, errors due to -
unintendedéhanges:hlpackefcontentsjjlthetransmissionlines
can be detected, and thus, communication with high reliability
can be realized. |
[0135]
In | the above descfiption, the
composition—to—composition communication relay means 19 and

the terminal 30 are realized in separate units, however, a

configuration in which the terminals 30 mounted on the car 40
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oA

the termnal 30 are realized in. separate units, however, a configuration in

i which the termnals 30 nounted on the car 40 66 at both ends of the

- conposition realize the function of the conposition-to-conposition

" comuni cation relay neans 19 may be possible. [0136] In the enbodinent, as

- is the case of the above described enbodinents 1 to 3, there is an advantage

“that the train car-to-car conmmunication device of the enbodi nent can stably

~operate i,n the transitional period when the operation becones easily

- unstabl e ata tChRAGE driiLUPasid | AhpSyM £ eBhngeal idet eHe fpathsonobrt BRel i ke.

- [0137] Further, according to the enbodi nent, since the

- composi ti ORechg OMPOSt 4 o SpopUN 8L eBrhehkaiibh Le1bfChiudes thenay
conposition direction determning neans 5 and the direcfion-dependent:

finfornatio%é’\gﬂ%ﬁrﬁgneans‘Z and has nultiplexed transmission |lines, there

- is an advantaé%fﬁ at” “processing can be continued and stably -processing can-

- he perforqgﬁ_%yen when the conpositions in the different conposition

. directions & éoupled and one systemhas a trouble. 67 Clains (1] Atrain

car-to-car communi cati on device characteri zed .
In the embodiment, as is the case of the above described

embodiments 1 to 3, there i1s an advantage that the train
car—tq—car communication device of the embodiment can stably
operate in the transitional period when the operation becomes
easily unstable at change in composition, switching of detour
paths, or the like.

[0137]

Further, according to the embodiment, since the
composition-to-composition communication relay unit 1
includes the composition direction determining means 5 and the
direction-dependent information rewriting means 2 and has
multiplexed transmission lines, there is an_advantége that
"processing can be continued and' stably processing can-be"
performed even when the compoéitions in the different
composition directiohs are coupled and one system has a

trouble.
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, by conprising: a termnal provided in a conposition including one or nore
cars for transmtting and receiving information; an intra-conposition
itransm ssion line connected to the termnal within the same conposition for
'transmitting the information; a conposition-to-conposition conmunication
‘relay unit connected to the intra-conposition transm ssion |line for
. receiving first information as the information fromthe termnal wthin the
conposition and transmtting the first_ _information to the other adjacent
conposi tion, and receiving second infotdEtf on as the information fromthe
- other adjacent conposjition and transmtting the second information to the
“termnal withl n thdiipsaiileh ofri aPeresicairanadedapssichrEacterédmposi ti on
transm ssion line for - connecting the conposition-to-conposition
- comuni cat ilon compaysimits of the adjacent conpositions and transnmitting the
. information, wherein the conmposition-to-conposition conmunication relay unit
©includes conposi ta drediirect i mrodetiednini agcarpnsitfion deidnmiimigngna or
di fference between conposition directions of the conposition as a
- transm ssi qiosOUE£Es Of ot Ner 48681 vedngi hAr ratkeriagd ihFera@FResi;ti on to which
the 66 conposition-to-conposition communication relay unit of interest

- belongs, and dir%ﬁiHﬂ@r@e@®ﬂﬁagiﬂfgﬁﬂﬂPﬁdéﬂlssionfline connected to the

terminal within the same composition fOrltransmitting the
information;

a domposition—to—composition communication relay unit
connected to the intra-composition transmission line for
receiving first intormation. as the information from the
terminal within the composition and transmitting the first
information to the other adjacent composition, and receiving
second information as the information from the other adjacent
composition and transmitting the second information to the

- terminal within the composition o0f interest; and
a.‘composition—to¥composition- transmission- line for
connecting the cdmposition—to~cémposition communication
rélay‘units of the adjacent compositions and transmitting the
information, |

wherein the composition-to-composition communication
relay unit includes composition direction determining means
for determining a difference between composition’directions
of the composition as a transmission source of the received

information and the composition to which the
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rewiting neans-for rewiting to invert direction-dependent information
contained in the received information if the conposition direction
determ ni ng neans determ nes that the conposition directions are different.
[2] The train car-to-car comrunication device according to claim1, wherein,
when the conpositions are coupled to both sides of the conmposition to which
the conposition-to-conposition comunication relay unit belongs, the
conposi ti on-to-conposition communi cation relay unit transmts the
informati-on to the other adjacent conposition different fromthe conposition

as the transipssi @RosoOUbCE c@ipostite Jrecel yatuh DEQE MBhi ORe1h3] Thedraim
car-to-car communication device according to claiml or 2, wherein the

conposi t i 05.‘1‘1%83:8_9@03%6@&{58,00 3] Caéip@cq@ﬁaae BhGiehBCl UGBS, ALANSIH SSi on

source comnposition rection addi ng neans f.or adding conposition direction

d
nf or mat i op.J ept exentLog.t he, conposition di nections.la Jhe i niorapiian when

transmtting formationt conposi tion, conposition
direction determ ning neans makes, determ nation by, c aring th osition
di rection fhPof Fpgn‘%¥1 T nﬁBsiIFBnr?SeﬁﬁﬁghJngggﬁﬂﬁHg?tF%nggg$rection
determ ni ng nmeans of interest belongs and the 69 conposition direction

i nf or mat i oROBPOERELPBCELYEE LiPRf defeE g ing means determines that the

composition directions are different.
(21 The train car-to-car communication device according to
claim 1, wherein, when the compositions are coupled to both
sides of  thé composition to which the
compositionfto—compdsitiOn_communication relayLnﬁj:belongs,
the 'composition—to—composition communication rélay unit
tranSmitsrthe informétioh to the other adjaéeht composition
different from the composition as the transmission source of
the received information.
[31] The train car-to-car communication device accofding to
claim 1 or 2, wherein the composition-to-composition
communication - relay unit includes - transmission sourcé
composition direction adding means for adding composition
direbtion information.representing'the composition direction
to the information when transmitting the information to the
other compositién, and

the composition direction determining means makes
detérmination by comparing the compdsition direction
information of the composition to which 1ﬂn3 composition

direction determining means of interest belongs and the

- 69



. change when

[4] The train car-to-car comunication device according to any one of c¢lains
1 to 3, wherein the conposition-to-conposition communication relay unit
~includes conposition nunber addi ng means for adding a conposition numnber

" that has assigned to the conposition to which the conposition-to=conposition
- communi cation relay unit of interest belongs in advance to the information:
. when transmtting the information to the other conposition, and activates

“ the conposition direction determning neans to store a deternmination result

. determ ”edc%gto@?tﬁ%%posﬁﬁk%%t ect "?#orqr%tteforﬂ n NG ms%‘?e ' ﬁe{lﬁéﬁéé a
tecting the change in e conposition nunber of e received
i nformation, _and ex%cutes the direction-dependent information rewiting
means if tRECSFBFEd det ermination result shows the different conposition
directions. [5] The trajn car-to-car comrunication devjce according to claim
1 or 2, chafacteffeebrdY™ coipTFLTRET CHRPORTERBAOR 2R BhPBTEF ORI HRY ay uni t
., detouring nmeans for configuring the conposition-to-conposition transm ssion
“line so aghwo dig¢eetly Tonnectlaiies conposititons ad. bot kgEeshwherthg he
ot her conpositions are connected at both sides of the conposition. [6] The
trai n car - tompas ltdmmiocabirg sddvi ae cacoandiazd it r2Qagl anht LmorlRies
characterized by conprising two systens of the intra-conposition car-to-car
t ransm ssi eBmbbBes,ichhtumber adding means for adding a composition number
that has assigned to the composition to which the
composition-to-composition = communication relay unit of
interest belongs in advance to the information when
transmitting the information to the other composition, and
activatesthecompositiandirectioﬁdeterminingn@anstosmore
a determination result determined by the composition direction
determiningmeansifthereiseachangewhendetectingthechange
in the composition number of the received information, and
executes the direction-dependent information rewriting means
if the stored determination result shows the different
'"compositidn directions.
[5] The train car-to-car communication device according to
claim 1 or 2, characterized by comprising
composition-to-composition relay unit detouring means for
configuring the composition-to-composition transmission line
so as to directly connect the compositions at both sides . when
the other compositions are connected at both sides of the

composition.

[6] The train car-to-car communication device according to
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conposition-to-conposition transm ssion |lines, and the
conposition-to-conposition communication relay units, wherein the term nal
has two transmitting and receiving parts connected to the intra-conposition
car-to-car transmssion |ines of the respective systens. [7] The train
car-to-car comuni cation device according to claim®6, wherein the termna
transmts information to which the same nunber has been added at information
transm ssion from the transmtting parts of the two systens and processes
the information to which the unreceived nunber has been added at

i nformati ol dEweptdroR., [cBhrHve driadgd ¢ayr dompedrs ieemual cgtsitemsdevi the
according to claim®6, wherein the termnal transmts information to which

the same nubes-haspbeeni aflded-at -t Hf 05 At i1hddminsdd &si on ifen t hge _
transnmtting parts of the two systens and, if one transmitting part receives

the infOr@%%é?%{E?HWLEQ—&QﬁgoH@EEBQiV%Qéﬂ%ﬂgﬁé*&ﬁ @pdegn&t kﬂgornation

reception, Its for a predetermned tinme the other transmtting part

which_t he nunber. .h sogeen a %&d, u%?gs when
rratio

to receive . the informatjon t .
ocer v e TS NP S 0Bk 8ok S nt 1O BUIRE B3 oREC 8 aATE5 i ved by

the two receivi arts and processes the information in reement, 71
ﬁhereﬁgtgma%ermgna as two transm{kt{ng anéjrece% ing parts

connected to the intra—compositicn car-to-car transmission
liﬁes of the respective systems.

[71 The train car—to;car communication device according to
claim ¢, wherein the terminal transmits information to’whibh
thesamenﬁmberﬁasbeenaddedatinformationtransmissionfrom
the transmitting parts of the two systems and processes the
information to which the unreceived number has been added at
information reception.

[8] The train car-to-car communication device according to
claim 6, wherein the terminal transmits‘information to which
the same number has been added at information transmission from
the rtransmitting ‘parts of the two "systems -and, if one
transmitting part receives the information to which the
unreceived number has been added at information reception,
waitsforaapredéterminedtime:ﬂu:theothertransmittingpart
to receive the information to which the number has been added,
and, when receiving the information of interest, compares the
information received by the two receiving parts and processes

the information in agreement.
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