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1 SPECI FI CATION TI TLE OF THE | NVENTI ON 5TRAI N

COVMUNI CATI ON SYSTEM COVMUNI CATI ON DEVI CE AND RELAY
DEVI CE TECHNI CAL FI ELD COO 0 1) 10The present
invention relates to a train conmunication system for
comuni cating via an on-vehicle network of a railroad
train, and a communi cation device and a rel ay device
constituting it. 15 BACK ND ART CO0 0 2] In a
railroad train, vehicle nonitoring control devices are
di stributed to individual vehicles, and vehicle

equi pnment undergoes nonitoring and control of the
vehicle nonitoring 20 control devices . in addition, a

rel ay device is pl acedggmirreastrget of vehicles. The
on-vehicle network of the railroad train is configured
by establishing conmuni cati on connecti ons between the

rg%% %§ngﬁ§srm@:§g tvveen the rel ay devices and the

rtoring control devices. By enabling the
vehi clmRarsncoMMuNIgAZEON SNETEN, (OMMERECATION RFECE AND
nDn|tor|ng control data on each other via the
on-ve k, it becones possible to achieve
sophi sticated running control or fault diagnostic
function. CO 003) '
TECHNICAL FIELD
[0001]
The present invention relates to a train communication
system for communicating via an on-vehicle network of a railroad
train, and a communication device and a relay device constituting

it.

BACKGROUND ART
[0002]

Tn a railroad train, vehicle monitoring control devices
are distributed to individual vehicles, and vehicle equipment
undergoes monitoring and contrel of the wehicle monitoring
control devices. In addition, a relay device is placed for each
get of vehicles. The on-vehicle network of the railroad train
is configured by establishing communication conne_-ction_s between
the relay devices, and between the relay devices and the vehicle
monitoring control devices. By enabling the vehicle monitoring
control devices to share monitoring control data on each other
via the on—vehicie network, it becomes possible to achieve
scphisticated running control or fault diagnostic function..

(00031
As for communications betweenthevehicle monitori'ng control

devices, there are those that require real time quality and occur
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As for comuni cations between the vehicle nonitoring
control 30 devices, there are those that require real
time quality and occur 2 periodically such as
transferring conmand val ues to various devices and ref
erring to state values of the devices. In addition,
there are those that do not require real tinme quality
or do not occur periodically, such as downloading a
fault diagnostic result 5 or event log. Here, if the
former comruni cation that requi res real tinme quality
occurs_during the latter’ rmunl cati o Qe
B U ALY o AT FREPER YBNAER T o
CABvIABaR Adtert O td dtBteGialibh Y Ghe H.hﬁd‘e&r MEhaddition,
conmuni cati on. [0004] 10A hindrance in th .
c ShermsEatihoredaicdh nokeramATe |r§aﬂmfrﬁ%wﬂg‘t€o?ﬁ Ag|e
d%&b?@? H@lcﬁf sfh6n LE YowhidFa i F4ul tCRikgRaY el @result
grea ence n the running control of the train,
| ervéemtolog hiHerepat & rhe DipuwErtonuni grt iofa it requires
di sc oses a Jdor art t NeHAbhOfhat
et doge fetliedefie 25fo-EEER Raeply g :
snd&ﬁbtquhyrmehe triaientyaa hitnyg the laa:af-lert corumgdantign
of the conmuni catjon that exchapges n|t0r|
d&fR BRpdenths meal &?"thu?fﬁt‘yeﬂf%% he é @%QH&
raipr@gdegrain. [0 0 0 5] In Patent Docurrent 1, a
message Is provided with priority 20 infor t| ori_ﬁ’l E
accor darEiadxpaee tllﬁ’etbég‘i’@m“ﬁcaatﬁoé‘q%%‘t’e%fz Ener&af
t 'm%ﬁlggﬂﬂg{ Yon& A¥H L en: Reghi R kA1 toireSq@iney ém
a nmessage requires real tinme quality, and a | ow
prhamel 4 great dnfbesnageon Hie Eyé'énﬁd%f’nrté'a?iquet?"e graip peln

0 J ¥ QUMGES, Eﬁé’@l a prior
prl 3?’| %f délgem g#%ﬂtqﬁgﬁ%%%tzg[g 0 hﬁ In cisﬁg rgl ay
d&wtcenat mss@esuce@mmdcmm h?eaib Klops it EeHektforRat
are distributed to the GHeSedN 1
addra g ﬂm‘f]t%nﬁﬂl% |¥L%f‘%’{ri.‘i‘r?g\"t|él :i%%xgthﬁ he rel Iay e
deyiaQ @y RIFCkh® dbmiatl caek ey taaﬁmhgegemmmmcghng control

prl ority gueut?‘i eil?f; Ite{‘f'g EQ&%%:&#%ngvgtg%%pghgrwr%am%ﬁn

[0005]

In Patent Document 1, a message is provided with priority

information in accordance with the degree of a request for the
real time quality. For example, a high priority is given to a
message that requires real time quality, and a low priority to
a meésage that does not require real time quality. In addition,
the relay devices have priority-specific queues. '

[0006]

Tn the relay devices, messages received via the on-vehicle
network are distributed to the priority-specific queues in
accordance with the priority information. The relay devices pick
ouﬁ and relay a message in a high priority queue preferentially,

and only when there is no message in the high priority queue,
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3 they pick out and relay a nessage in a low priority
gueue. CO 0 0 7] Pat ent Docunent 1 : Japanese

Pat ent Lai d-Open No . 2005-333724 (see Paragraphs 0018
- 0027 and FIG 4 and FIG 6) . 5C00081
Conventional ly, trouble occurs when an aperi odic
nmessage that does not require real tine quality is
transmtted right before a periodic nessage that
requires real tinme quality. 7In this case, in a relay
device, at a tinme when it stores the nessage 10 that
requires_real tine quality in the high priagnity ue,
i theaigh Shyyrgi ¥ Gu‘f‘gﬁsr?@enégsaad‘g’wt ﬁr ogd'ci): snot

a

regyliprgzneal time quality fromthe low priority queue
and has started relaying. Accordingly, the rela

devi cPagsanmBRCHERgY | dARIRRIRFALEEE LaHE M- 88ﬂ%T3e3(3|7ﬁ§
" $hAY G LAGHIPRSRPS. WR3Y AePFIBole RBAUELS. I3l 15

time qua This offers a problem of del ayi ng
re[@pi;m@ It he nessage that requires real tinme quality,

ther etl%émive QJJ_ rnialigyt %oﬁﬁ?é otcicm.a‘s %@hi apL:p%]c l-nrxl.:?sage
present i nventron‘ls i nplenmented to solve the )
f ehggaioeg A6k peablserealheind quelity ils srandyissed gfight

the _present inyention to_provide_a trai.n g ' i
SPSECTA EapRIHIRL BMEARRRE FREEE T AP ottt FHIE SUArT Ry of
arHeS Sa68€, 1R DRIGYEBNALE Aheth Piid witicht byoten i hesssge
the comuni cation of a nessage enagbed tQ uggeagp e it
afbrt gemiremwan] Cdtpdiality o the SyaRePr oty queue.

c %Mz&%{r%&%&i St 2B akhshgl DhadCubEE nbeNBd i e 1ghl
the train communi cation system DI SCLOSURE OF THE |
| RVESHON (OEPmithe Jewnrdion 1 BpAmeH 30t ?%S%Fémegﬁﬂng-
a %gcrng@iql%ﬁ \,M Ellﬂe E;Jé?a?rfe%ﬁ% cannot relay any other message
until completing relaying the message that does not rgquire real
time quality. This offers a problem of delaying relaying the
nessage that réquires real time quality, thereby impairing the
real time cquality.
[00089] |
The present invention is implemented to solve the foregoing
problems. Therefore it is an cbject of the present invention
to provide & train communication system capable of mainta:i_.ning
the real time quaiity of a mesgage to be communicated periodically
in spite of the communication of a message enabled to undergo

aperiodic communication, and to provide a communication device

and relay device constituting the train communication system.

DISCLOSURE OF THE INVENTION
[(0010]

A train communication system in accordance with the present

invention has' a communication device mounted on each vehicle,
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30 invention has a comruni cation device nounted on
each vehicle, 4 the communication device; conprising

a comuni cation cycl e managenent section for nanagi ng
conmuni cation cycles in

accordancew t hcycl ei nf or mat i ont hat di vi dest hecommuni cat

ion cycle to a period- enabling conmmunication of only a
message to 5 4 ‘

becomuni cat edperi odi cal | y, t oaperi odenabl i ngcomuni cat
ion of a nessage all owed aperiodi c communi cati on, and

to an idle period, enabling i | QBLYeyi1
S ept ARl Ay BT & Pkl Lo Iphofbre
CrasfiadgRinent | it 16N 0f A Mayaging ebmownivas i.catdyelesnin he
conmuni cati on cycl] es nmanaged t he .10 nmuni
cHeFFRRRAYE A clseetxﬁ"aﬂ@gmn g‘\{it i@ﬂ’l 88%?‘&%?5“‘“?‘?3{%%"“
PEFSEN kol 1\HRELLE nabl N6 dotumGdl dat@snafl oaDYTAIMEsaddD O
bg di vi di ng the comuni cation cy¢le into conmnunicat.i,on
efht

e e e T e

0Bk Ya tgs ?Mri. G4 | PRr9bafc RemaLEdtAchf LAIEUNAE aide
perirodically an Correspond to the conmuni cati on

pper i efiall imgsxageni¢ationf ef endy) aKFAft HFE tAreaFapR gnd
able to elimn th |1 L N, \iog bR fEE S880€E

t AaTe5€95 Ve trgﬁe?fgg’%@g%%érf%ul%fléat i oﬁacgﬁﬂ{genpai r the
I eatmiriiet b int yhefcdnivanirestsiage cpeles mpnageshmyntbat ed

eriodically. BRLEF DESCRI PTI THE DRAW NGS [ 00
gﬁﬁmﬁFéFailgé;ﬁy FdFR“ﬁFEﬁP%ﬁ%%%%&th a configurgtion

of[got1ain 25 conmuni cation system of an enbodi ment 1

'n acc}g)gcoggicneg Vt\:llot Qhé g?:'esent invention, since it carries out
conmunication by dividing thé communication ¢ycle into
communication enabled periodé which include a period enabling
only the communication of a message to be communicated
periodically and correspond to the qommuni_cation period of a
message, it offers an advantage of being able to eliminate the
conditions in which a message that is allowed aperiodic

communication can impair the real time quality of the message

to be communicated periodically.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012] |
FIG. 1 is a bloek diagram showing a configuration of a train
communication system of an embodiment 1 in accorxdance with the

pregent invention;

FIG. 2 is a diagram showing commication cycles in the
train communication system in FIG. 1;

'PIG. 3 is a diagram showing a structure of a cycle start

message in the embodiment 1;
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present invention, FIG 2 is a diagram show ng

comruni cation cycles in the train comuni cati on system
in FIG 1; FIG 3 is a diagramshowi ng a structure of
a cycle start 30 nessage in the enbodinent 1; 5

FIG 4 is a block diagramshowi ng a configuration of a
relay device in FIG 1; FIG 5 is a block

di agram showi ng a confi guratg’ on of a relay control
section in FIG 4; 5FIG 6 is a block di agram show ng
a configuration of a vehicle nonitoring control device
in FIG_ 1; FIG, 7 is a block diagramshow.n

conf i giiPatd hadrlosk GHaFEH? SRPEIPach AP LI EREI PORT P elay
FhGi& in FIG. 1; FIG 8is a timng chart show ng
the operation of the train 10 communication system of

t he erfi6dismbne blockiddagoan shewingd AEREHBRRELPRAF Fgre e

CHEREAPOINIER 30 RTINS TERR0” BB, 1 4 o
di agr a¥nes ol syl erkotirigirgu show oy pfonfigrgapionof a vehicle
compn SaLl o SYSt SRk 20 gRogiment 2 in accor dance

FIG. 7 is a block diagram showing a configuration of a
transmission control section in FIG. 6;

FIG. 8 ig a timing chart showing the cperation of the train
communication system of the embodiment 1;

FIG. 9 is a timing chart showing the operation when an
aperiodic megsage delays transmipsion of a periodic message;

FIG. 10 is a block diagram showing a configuration of a
train commmnication system of an embodiment 2 in accordance with
the present invention;i

FIG. 11 is a diagram showing a structure of a cycle start
message in the embodiment 2; 7

FIG. 12 is a diagram showing communication state transition
of a communication cycle management section of a vehicle
monitoring control device which is a tranemission control station
in the train communication system in FIG. 10;

FIG. 13 is a diagram showing communication state trans iticn
of a communication cycle management section of a vehicle
monitoring control device and relay device, which are a
transmissionsubsidiarystationinthetraincommunicationeystem
in FIG. 10;

FIG. 14 is a timing chart showing a flow of the operation
at a coupling' of sets in the train communication system in FIG.
10;

FIG. 15 is a timing chart showing a £low of the operation
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15 the present invention; FIG 11 is a diagram
showi ng a structure of a cycle start nessage in the
enbodi ment 2; FIG 12 is a diagram show ng

comuni cation state transition of a conmunication
cycl e managenent section of a vehicle 20 nonitoring
control device which is a transm ssion control station
in the train comunication gystemin FIG 10; FIG 13
i's a diagram show ng comunication state transition of
a communi cati on cycle managenent section of a vehicle

moni tori ng control devi,ce_.and _rel ay _deyi . j
obe ERERGIIEG: B SafRurt S CEeat . eoff bfek el 8o
cpﬂﬁuqmgation systemin FIG 10; FIG 14 is a
t|n1n%ﬁchart showi ng a flow of the operation

[

coupl iIFA§- 3f isat Hegramrhawlng FORBYRIAA SR FHRTS 3%?%‘?’1‘:!18 n
FLEa BunbniA86R Lw&l_régmgﬁa Fi fedfi@nt 68id) vehicle

communi cation systemin Fl 10; FIG 16 .is a diagram
showi tog ise rontialaisvige yhick 16 pArsnspirpion control station

in a train commmication system of an embodiment 3 in accordance
with the present invention;

FIG. 17 is a diagram showing communication state transiticn
of a communication cycle management section of a vehicle
monitoring control device which is a transmission subsidiary
gtation in the train communication system of the embodiment 3;

FIG. 18 is a timinﬁ-chart showing a flow of the operation
at a decoupling of sets in the train communication system of
the embodiment 3; _

FIG. 19 is a diagram showing communication cycles ina train
communication system of an embodiment 4 ip accordance with the
present iﬁvention,-

FIG. 20 ig.a diagram showing a structure of a cycle start
message in the embodiment 4; )

FIG. 21 is a block diagram showing a configuration of a
relay control section of a relay device of an embodiment 5 in
accordance with the present invention; and

FIG. 22 is a block diagram showing another configuration
of a train communication system in accordance with the present

jnvention.

BEST MODE FOR CARRYING OUT THE INVENTION
[0013] '
The best mode for carrying out the invention will now be

described with reference to the accompanying drawings to explain
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of a communi cation cycl e nmanagenent section of a
vehicle 5 nonitoring control device which is a
transm ssion control station in a train comunication
system of an enbodi nent 3 in accordance with the
present invention; FIG 17 is a diagram show ng
communi cation state transition of a conmunication
cycl e managenent section of -a vehicle 10 nonitoring
control device which is a transm ssion subsidiary

station in the train comunication systemof the
eppodi nen

t.3; . Fl | §.3,ti M ng chart show ng
a ?cﬁﬁeantheanﬁ%?%?i%ﬁmg%gade}gcobpl ing of sets in the
t gRbdhI@APUDI cati on system of the enbodi nent 3; 15FI G
19 is a. diagram show n

co ni_cation, [
Crai n Bonrin & BPGH CLoSTEF BTN ‘FBG TERT Lgp PR £ exain
ACEARIRAREE i ¥ Iyt BR J2 &8 @aboditwaitt 1 A accordanfé @ithOthe
is .a diagram showi ng a structure_ of a crgcl.f Sl lae b
neseseRt inverkicnhdai FERt 4 2D FRPE28%I9E Wil ek Y
did ro%na)éa?\%%% 2 rg P daWRlihOhclhaend ehdiirigoal vehicles
section of "a relay device of an enbodinent 5 in ,
a@aoF dahcekwng hixt retpr&senboi Hyamitsnof fiwg. The train
FIG 22 is.a block di | n ices 1a
N N e e S
accC ek daRe erehi e tfoaipoesencoftréln deni fom . (cBRSMigabion
FOR CARRYI NG QUT THE | NVENTI ON 0
TevhERR) #8de 2for Tbﬁrﬁaﬁgl\g;gdtce% 21@ i kfglﬁ{ P OenE el e
beye3Q sdesidiad ayicohmieicitesnebs tweehehadndipidyplighicle

drm%gigg:?irggo cgz)'x(gzl'oall Qevices 2a - 2f via the on-vehicle network.
The vehicle monitoring control devices 2a - 2f are mounted on
the individual vehicles 4a - 4f to perform monitoring control
of apparatuses 3a - 3f. The apparatuses 3a - 3f are vehicle
equipment mounted on the individual vehicles 4a - 4f.
(0014]

The relay device la is connected toc the vehicle monitoring
control dévices 2a and 2b in the set éa via intra-set transmission
lines 8a and 8b. Likewise', the relay device 1b is connected to
the vehicle monitoring control devices 2c and 2d in the set 6b
via intra-set transmission lines 8c and Bd. The relay device
1c is connected to the vehicle monitoring control devices 2e
and 2f in the set 6c via iﬁtra-set trapnsmigsion lines 8e and

. 8f. Furthermore, the relay devices la and 1b are interconnected
via an inter-set transmission line %a, and the relay devices
1b and lc are interconnected via an inter-set transmission line
9b.

{0015}

In the train communication system of the embodiment 1, the
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7 the present invention in nore detail. EMBODI MENT 1
FIG us a block diagram showi ng a configuration of a
train conmuni cati on system of an enbodinent 1 in
accordance with the 5 present invention. In FIG 1
an explanation wll be nade by way of exanple of a
railroad train including individual vehicles 4a - 4f
making up sets 6a - 6c in ungts of two. The train
conmuni cati on system of t-he enbodi nent 1 has rel ay
devices la - Ic and vehicle nonitoring control devices

(gor cat| 10 device a- 2f.. The deyices

| ERTRHTCEE ASORR £F SR BR b SR Bacn BEeEE Ry Sk

c dnfarmriatabh ansnbai yeem theoudidithedimtiravebt ctdamsmission
nitoring contral devices 2a - 2f via the on-vehicl

ot e T gaf inec St Be hipsbmbrfen dlpfl e ud 5B,

2EnédEnFRUNY £dnOthd BRani@ ¥f dtal. veBhévehidfe mofiitding

perform nonitoring control 15 of apparatuses 3a - 3f

TReEafaY irfe 32 Jparaies At d\PrAnEmesein SABtoINS LRt &R
Obnd Rfe ity vAHI1 & ﬁﬁhfécﬁ%né%dntkbl QN Dt Ther EfdAe
device la 1s connected to the vehicle nonitoring

c8ft ¥ dlradewistion? gukbgidlidlyi sratienset 6a via intra- set
tr gﬁi% ion 20 lines Ba. and 8b. Likewse, the relay
de e I'b is connected to the vehicle nonitoring

cont r derdewheesordandnatt Zsh bf thiectrsdn Glmmundcamianasggten

transm ssi | ines,Sc.and Bd.., The rel device lc |,
B RBE CRORriTl Yih Pt BorgH O Ay VeEREP oL P S rEke
apdc2f2 L9 o 88aPin 66r kPl 1t ing- Soimuni 88SI6rS 8yEled inathe
Be and 25 ef. . Furthernore, the relay devices |a anq
| Br%:I.ré cpm@?@aﬁﬁ%tq’y&tem in F1@. 1. e communication cycle

is a unit of a communication pattern carried out repeatedly in

the communication via the on-vehicle network. FIG. 2 shows a
communication cycle N and the next cbtﬁmnication cycle N+1.
(00171

In the embodiment 1, the communication cycles are specified
in accordance with the.periodicity of data in order to prevent
the real time quality of the communication of periodic data such
as that of the monitoring control data from being damaged by
other data communicaticn that cccurs aperibdically and does not
require real time quality. Inthe example of FIG. 2, anaperiodic
communication disabled periocd, an aperiodic communication
.enabled period, and an idle period are specified in the
copmmunication cycles, In thls way, the communication vla the
on-vehicle network, which is carried out by the relay devices
and the vehicle monitoring coﬁtrol devices, makes such state
transition as the aperiodic communication disabled state,
aperiodic communication enabled state, idle state and aperiodic

communication disabled state with time.
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via an inter-set transmssion line 9a, and the relay
devices |b and Ic are interconnected via an inter-set
transmssion line 9b. CO 0 15) 30In the train

comuni cation system of the enbodi nent 1, the
on-vehicle network is constructed which carries out
the information transm ssion through the intra-set
transmi ssion lines 8a - 8f gnd the inter-set

transm ssion lines 9a and 9b. Incidentally, in the
exanple of FIG 1, the vehicle nonitoring 5 control
deéi ce %& operates as a transm ssion control station,
and? Ok her vehicle nmonitoring control devices 2b -
2f  Opekpt-Re Afpetibh 8 WHnSh fbhtSwRS Atk AN ¥dSpatican. only
(0016] Here, the communication of the train, )
conmmulication ofy st BeRSRIEOEC thi: tEABYYI Hrer: Paripdicehly is
ORAYSIUL! EnRA MK Siddn BE HGREELDE o BbCrrdhduitded
diragram’f or eXplal ning communi cation cycles in the

t mpeni aderlihy cat déealsdest.e@n nof@st] . 1THd&e aperiodic
conmuni cation ¢ e.is._a un QIDTURI [

p SCTBIH-S &F‘?ﬁl éaag‘%iﬁd ng)%e%(#egf'?/ Q-‘lfrﬁﬁ?ﬁe com%‘c%t%isgﬁe £o
Vica thsAbtte] hpé el dittubIK isFRrBblads htwwident8lly, in the
comuni cation cycle N and the next c nicatij y
NEPET 17 pommunicabiqr, enahiuh Pﬁﬁﬁ?d’l,ggﬁ#& ang‘“isos%ﬁ &%
C QB A E 85 IHAN: SHEME St BefRTIchi BY map IRCaDsAARAe bttt dun
the periodicity of data in order to prevent the _regl £
t umde TR PEigricly EPRETOd R AFERIARTe I thet i BPE- QLAY ©
Sysl m%gs%%e& outibdiBE dTRBLI .| N rCARnp 0, H3lighbiksTity
ber ng danaged by ot her data conmmuni cation that occurs
aper gdnc b |3y meaprRatots Heotrarsnitred mexiodigrd 1y and fytov
I n_the. exanpl.e of_ F LQai MGk ey,
oeARr s SERLSaR ool d HeafagdiPo B ABNTC COTBHE ikiba Ly
paindothe aosiman datth en pemitodl dreasgrusianre Wity £k pFeority
commupi cation _cycles. In this way, the comrunication
vi%gh: g ‘t':ﬁﬁ"—d\‘)‘gﬁ?%1 e network, which is carried out by

t hggrehay) devi ces and the vehicle nonitoring control

devi ceg,  maes such ghale L1ansitlion 35.iiea%ps doghtee

the reception of the messége whose transmiseion is started in
the particular communicat_:ion cycle N before the start of the
next communication cycle N+1. In the idle peried, although the
start of the message transmiésion is disabled, the transmission
is continued of the message whose transmission hag already been
started by that time and ig peing transmitted.

(0020]

Incidentally, the length of the aperiodic communication
disabled period in eath communication cycle is set in such a
manner that the communication of the periodic messages
transmitted from all the vehicle monitoring control devices 2a
- 2f is completed within the aperiodic. communication disabled

period. This makes it unnecegsary to inhibit the communication
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aperiodi ¢ conmuni cation enabled state, idle state and
aperi odi c 30 communi cation disabled state with tine.

[0 0 1 8] In the aperiodic communi cation di sabl ed

peri od, only comunication of a nessage to be
transmtted periodically is enabled, and transm ssion
of a nessage to be transmtted 5 aperiodically is
di sabled. In contrast, in tgg aperi odi ¢ contmuni cati on
enabl ed period, the transm Ssion of a nessage to be
transmtted aperiodically is enabled. Incidentally, in
t eriodic communi cation enabl.ed period, the
(T BB Be e FRFE 8 b nr 3o EE Rt 10R enabilea
AYiedl C3h | yheTlyl DevitiS ebb Rehatboh, Ganid Qdsrded Khat the
priority control in accordance with the periodicity of
t‘?ﬂ?‘mﬁﬁél aa‘ijé’nv\PF h*'c?tﬁ reeloficamessrasy 1sppet Ségapled 2 the
;@_}ieai@rd&aam§c&i%ﬁneﬁaﬁ;1%dn§é§_ﬂ% to be transnitted
periodically and a low priority Is gi.ven to a nessage
td®@2tdnsnitted aperiodically, and the conmunication
contr i rggﬂ | riQrity.
condug‘%%d{ghggggl %Sr'%& ?ﬁég?%fede%éf%o%ili%segggn xtr ghe
peranseipsicon dedttdl coaplet mahhges ehepinformatiomethat
nessage se_transm._ssjon is started in .the o
et died RO ARRAE B B0€ GrbPusiFRies, Eried s apiogic
t duenmdf i B£0dlonC GNEABlicdbe PILT Rl Capdiriodhe ddieuhitfcion
peri od, although the start of the nmessage transm ssiqn
| eLEd 0P odr hdnt 1HEAPRsi P VERLRM MRELEPTIMI: AEntrol
NBSAESINAREgdd 8RS Feast N nllAS H LRADUmRRSIE3E 8 (52 18Y
that tinme and is being transmtted. [0 O 20] _ .
251imgi *iSawer| yThe nendgengnt iaforpalispcen shg gommunication
C ieat ] | l.e 10d, i headdididg
cyc egi ggséeat(1 HF%%%&S g %lﬁe?t%’ﬁ%?% % Egggmhgca%i one
ofiotilterpry idtrohelryages2a.ransmitted fromall the

- ngjpﬁl&e goni toring control devices 2a - 2f is
c % wi thin the aperiodic comuni cation disabl ed

The vehicle monitoring control device 2a broadcasts the
cycle start message to the vehicle monitoring control devices .
2b - 2f and relay devices la - 1¢, which operate as the transmission
subsidiary stations. The relay devices la -~ 1lc and vehicle
monitoring control devices 2b - 2f consider the reception of
the cycle start mesgage as a start of the communication cycle
and carxry out the communication specified by the cycle s'tar@:
megsage. |

(0023]

FIG. 3 ig a diagram showing a structure of .the cycle start
message of the embodiment 1. In FIG. 3, the cycle start message
is composed of fields corresponding to a message identifier,
transmission source identifier, cycle length, aperiodic
communication disai:led duration, and aperiodic communication

enabled duration, respectively. In the following, information
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30 period. This makes it unnecessary to inhibit the
communi cation 10 of the periodic nessage in the

aperi odi ¢ comruni cati on enabl ed period. In the
foll owi ng explanation, it is assuned that the

communi cation of the periodic nessage is not disabled
in the aperiodic communi cation enabl ed period. 500211
The vehicle nonitoring contr devi ce 2a serving as
the transm ssion control station manages the

i nformation that specifies the length of the:

I d '
DB St SRnEhe U TSRO FEHE T ACTD. SASB! S be dCE
| npRddbai ORomirei d4eAbh | @ dibIkd Odixag i6aN tandl aﬂewic@é.cZa
manages the start timng of the connunliatlon %%ﬁjes

ustoguaication. e edafutRiieR 2FHFGERAT PO

COFRAR G dr0 B Qerle®a1 | STiROLb s} tlvased 10YCl1R ShdRehicle
nmessage by the ‘vehicle nonitoring control device 2a.

: 15@cﬁﬂmﬁ’ing confird. deniagse2bon?{ SRIrAY VEnErndedtian via

I%}ad cast ?u_ci]e §$§(e§£ %rchg%ﬁft%f e élotﬁé]g é’ﬂ‘iﬁfc?rmatlon

%orlng CONtT o Vi ces rel aydevi cesl a -
| creathbab o tak eapdlee btamts messhga. subsi di ary stations.
The rel ay devices la - Ic and vehicle 20 nonitoring
coritd B2 %évices 2b - 2f consider the reception of the

cycle ihéiéeﬂﬂﬁiiﬁgEhé&yéﬂéﬁﬁﬁﬂtmﬂbshbemﬁpmﬁmﬂudﬁﬂatemther

cycle and carry out the communication s C|fg; ﬁ¥ E
cyehan sheferegaingq@aty a9 rip %@éﬁéﬂﬁé’rﬂ% P QAP

Eﬁfﬂ%’ﬂ ¢nd \?‘él{:l.wite %&uqforEH& &Heh 81 Sddfike®sS Ss’rBj‘@:.ﬂa_fj ateh ¢he
nment 1. 3, the cycle start messag

comdseiorf (oRtisol BPEAPBAS RGP REIrtS m g Lver/ 8 cab
| dent]%] ér Y dgg§£9: S$L QR Sy 56sdi828Hd dve €N ESregoing

commini cation di sabl ed duration, and
apeyd:m:hifdraﬁﬁimn tatimprsage header and to store, in the message
itself, command data to the veh:Lcle equipment of the individual
vehicles.
[0025]

FIG. 4 is a block diagram showing a configuration of a relay
device in FIG. 1. 'i‘he rela.;r devices la - lc are referred to as
a relay device 1 generically. In FIG. 4, the relay device 1
includes a relay control section 11, a switching hub 17, an
intra-set transmission line interface 18, and inter-set
transmission line interfaces 19a and 19b. The relay control
section 11 is connected to the transmission line interfaces 18,
i%a and 19, and relays a message sent via one of the transmission
line interfaces to the other transmission line interfaces. For
example, it relays a message transmitted via th.e inter-set
transmission line interface 1%a to the intra-set transmission

line interface 18 and inter-set transmission line interface 19b.

[0026]
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30 enabl ed duration, respectively. In the follow ng,
information 11 itens such as the transm ssion source
identifier, cycle |l ength, aperiodic conmunication

di sabl ed duration, and aperiodic comuni cation enabl ed
duration are referred to as cycle information in
general. The relay devices la - |Ic and vehicle 5
nonitoring control devices ﬁp - 2f carry out

conmuni cation via the on-vehicle network in accordance
with the cycle information read out of the cycle start

message. .[0 0 2 4] Incidentally,, the_cycle_start
Toas AEHF HRYPT-REF HEn B S PP R ERCTh 6] SR BgSP e
daka Reviles p¥s iar bl QitBtdrenisEDin BxRbbeveatitie tobay
vehi cle nonitoring control device 2a serving as the,

 dexhees i she RvEr OFO tEHAMBRS | TheoRERTE§ Tt bransaR PR

é}igrggngggf feteeﬂjab% &edfé.]]\é@rdevii&e B of/tHe R %Hi ikl Rrhected

orégoi ng cycle information in a nmessage
heatbe brtertsetstomesnissicne Lives SageomBqtedetd theo kg

data to the vehigcle_equj he.d ngi.yi ton Li
Faier et ot ey ok ol ERy, Sper (Bet {opRtion Line
shger B 16BNfS gunédted Db ther Mter-deti tmnismisli@n line
The relay devices is - lc,are r rred.to a

8 ‘a?“‘tfé?\yFFEé:"lﬂ@%ﬁgi?% gryiee 5 ‘%T te get 88 ?‘é‘f‘““g"yﬁt“’“'
dg §8tdaidae! HeRsm sEehR)Ligenittdrfaeetionslprovided for
swtching hub 17, an intra-set transp ssion

| Lin
igeichr rekay dsviemd Rl de S@PNSSEEASTR SLPORFINHERY b 17.
i Qﬁé&p@ s 19a and 19b. The relay control section 11
i s conneCted to the transm ssion line interfaces 18,
25 19ghasseitchingrnily 37 4y soanpelechip tie Nehifle Bt toring

¢ hoe trcraim e@iégi %r}:olvﬁ.& d i'Etiﬁ{J 2h@Hrilalal n%h‘ﬂzlﬂéé in the set
th‘ éﬁsm SS1 on fl ne intertaces. For exarrpl-e, it relays a
Neissegeidtranset tretbnisaiohdined.e rFog@p{ampmhﬁxsgww ing
o) USSR ept 5, L IRLAR shiapohasan L e
190 ra30kf RaBsMission 1ines 8a and 8b collectively, which are
connected to the vehicle monitoring control devices 2a and 2b
mounted on the vehicles 4a and 4b, respectively. The
communication between .the vehicle monitoring control devices
in the set is carried out via the switching hub 17 without via
the relay control section 11.
.[0028]

FIG. 5 is a block diagram showing a configuration of the
relay control section in FIG. 4. In FIG. 5, the relay control
sedtion 11 includes a communication cycle management section
111, a cycle start message deciding secticn. 112, a relay
destination deciding section 113, message type deciding sections
114a - 114c, transmigsion message selecting sections 115a - 115¢,

periodic message queues 116a - 116¢, and aperiodic message queues

117a - 117c. In addition, the communication cycle management
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12 The inter-set transmssion line interfaces 19a and
19b are each provided per inter-set transm ssion |ine
between the relay devices of the sets. For exanpl e,
the inter-set transmssion line interface 19a in the
relay device |b of the set 6b is connected 5 to the
inter-set transm ssion |line 9a connected to the relay
device la of the set 6a, an he inter-set

transm ssion line interface 19b is connected to the
inter-set transmi ssion line 9¢c connected to the rel ay
devi e.set 6¢. .| dditi.on, the intr t

¢ PErEfn S indtiest m B7rie AR @R el otBeer Ry,
re[gx)gqy)ce 1 and is connected to the smntchlng hub

17. [0.0 The switching hub 17 connect ed
to t heTl%FeFFP‘%‘!Ué‘iﬁ%H%?Ycﬁg“— ‘E"’lﬂﬂgﬁg?n'a EGFT:’é? bHobrrRgss; e

tgatagli (\ébey%dl\ee Rbfn@Si dalt 1 bh@aisablud e, | Aidracact
transm ssion |ines. For exanple, the smntchlng 15 hub

1romumh:@taen ayablsd tatea apd idhe S§§¥e>etaf Fhe eoed pation
[:‘BS ds'ﬂi aa $8hed TRARSHSH Okl 8 affkn8Parrying out

r
ectlve Ir'ch are connected to the vehi cl é
nmnmmnmiqqylonrﬁaadrdﬁgguu;esheapqmmngQatﬁﬁyanGl%ﬁwBbhun in

SBRSLE” EUR GRS SO b BB B
the timer when it receives the cycle start message and shifts
to the aperiodic communication disabled state. '

_4[ 0030]

The cycle information storage section 118 stores the cycle
information the cycle étart message deciding section 112 reads
out of the cycle start message. According to the contents of
the cycle information read out of the cycle information storage
section 118, the communication ¢ycle management section 111
grasps the iength of the aperiodic communication disabled period
and the length of the aperiodic communication enabled period,
and makes a transition of the state of the communication cycle
such ag from the aperiodic communication disabled state to the

-aperiodic communication enabled state, and to the idle state
with time.

[0031] '

The message received via the intra-set transmission line
interface 18 and the inter-set transmission line interfaces 1%a
and 19b is input to the cycle start messége deciding section
112. Thecycle startmessage decidingsectionll2makesadecision
as to whether the input message is a cycle start message or not.
If it makes a decision that the input message is the c:ycle_start

message, the cycle start message deciding section 112 reads the
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20 in the set is carried out via the swtching hub 17
W thout via the relay control section 11. (0 02 8]
FIG 5 is a block diagram showi ng a configuration of
the relay control sectionin FIG 4. dn FIG 5, the
relay control 25 section 11 includes a comuni cation
cycl e managenent section 111, a cycle start nessage
deci ding section 112, a rel gy destination deciding
section 113, nessage type deciding sections 1l1l4a -
114c, transm ssion nessage sel ecting sections 115a -
eriodi¢c nessage eues, 116a.- 116C, _and

i Ao ial SRR 3 0ee 200,90 néiteas o,

trioe i € et he CRdmmOA i E3Cilof ERIIR0RIRIHenedD seecidtwn1l E it.
includes a cycle information storage section 118. [0 O

sl denraldymtif e ERSHPRITING KU MR EYSecttagh Mefsage

TERRAAssy [deecabAlAD (8NRK Rdiea CITRMR £aid 0 Begt Stlied
state, aperiodic 5 comrunication enabled state, and
idgicddingiseptbon A3 nagardhesmrfohabher dtuds goucls sbart

%tsségg%l: sEgr exanple, when carrying out
conmuhi cation according to the conmunication cycles

sHOW3i2] FIG 2, the comunication cycl e managenent
secti 1 starts_the tinmer_when .t .receiyes the ..
cyol o 2B 5P Bat e pE 06T b 1 ECalE e iRt on
CHadEE B CRifottiati G lired HanessiDIpplied fIbR hHeclegele
i nformati on storage sectjion 118 stores the c

[ cle
i§TRSF Mgerare Creiding eediion 1ife sy Bifadrirag ¥:§E &EEERIC
I oheasls 19t m@fsddae iy | RcIlidhd JHRESEAE 1146COTGIRY tO
the contents of 15 the cycle information read out of

tIREFTEFRIRAINGT b Hhei WIPTOPEI AR trartMiaiond inppinterfaces
COIMPABRGA @B ENE | RTPRAGRIE oSG 1 QPo et 18R ASPS the

| ength” of the aperiodic comuni cation di sabl ed peri od
ar® @f@e3length of the aperiodic communicati on enabl ed

e ol B Qe 5 el L OF 1 Ll il sson
cETRwhadisrohedicsabie inmsi ey ia tie télayajsetivat on deciding
cormyni cat 91 gnabled SEatS (ANt cbl%dAba: A (ke
message that requires real time guality) or a message to be

transmitted aperiodically (the message that does not require
real timequality) . Accordingtothedecisionresult, themessage
typé deciding sections 11l4a -'11l4c distribute the messages input
via the relay destination deciding section 113 to the periodic
message queues lléa - ll6c or aperiodic message queues 117a -
117¢.

[0034]

The transmission message selecting sections 115a - 115c¢
receive notification.of the current state of the commmication
cycle from the communication cycle management section111. Thus,
the transmission message selecting sectione 115a - 11i5c pick

out the message corresponding to the current state of the
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[0 O 3 1] The nessage received via the intra-set
transmssion line 25 interface 18 and the inter-set
transm ssion line interfaces 19a and 19b is input to
the cycle start nmessage deciding section 112. The
cycl e startnmessage deci di ngsecti onll2makes adeci sion
as to whether the input nessage is a cycle start
nessage or not. If it nakes deci sion that the input
nessage is the cycle start 30 nessage, the cycle start
nmessage deciding section 112 reads the 14 cycle

information contained ih the,cycle start a

| GEPrREaEhar Bt Arem s REay et E fegtadt mitheg 1d6a Anfhec
13t ferdibaid sdagé auayes t11eEEs SAFep assd Rgahémineght thia
cycle start nessage deciding section 112 js delivered
t Gbeneransmigsias ditpat ferbagR At Ag2 <¥etlPBn 113

regar ss of whether it is a cycle start. nessage or

b L3k o 98 ! )

Ther el BiRle§t isat bboerke Al agrays sboving £3peddousE’tigm et orhe

address infornatio : g uppl i he
cyeRESe Bpd P BT HRG T 300F S A IR Pk
dinhl t Gtirescditar-oleisdgestaa ok ofe rhernssisbyesty yehicle

dee LI ECE s A7 SRS Bl BBcne
t uobiEofRs 6BARtFAN dadtée $s ihblwidmbi orandrlsfEd) control
section 21, a monitoring record management section 22, an
apparatus monitoring controcl section 23, a periodic message
processing section 26, an aperiodic message processing section
27 and an intra-set transmissgion line interface 28.
[0036]

The transmission control section 21 acquires the message
received via the intra-set transmission line interface 28, and
makes a decision of the type of the message {a message to be
transmitted periodically or a message to be transmitted
aperiodically). According to the message type.of the decision
result, the transmission control section 21 transmits the message
input to the periodic message processing section 26 or to the
aperiodic megsage processing section 27. On the contrary, the
transmission control section 21 transmits a message received
via the periodic message processing section 26 or aperiodic
message processging section 27 to the felay device 1 via the
intra-set transmission line interface 28.

[0037]

The monitoring record management section 22 stores various

monitoring results about the vehicle equipment obtained by the

apparatus monitoring contrel section 23 in an internal wmemory



15Thenessage typedeci di ngsections 114a -
114cmakeadeci sion as to whet her the nessage

i nput vi at her el aydesti nati ondeci ding section 113 is a
nmessage to be transmtted periodically (the nessage
that requires real tinme quality) or a nessage to be
transmtted aperiodically (the nessage that does not
require 20 real tinme quality), .

Accor di ngt ot hedeci si onresul t,” t henessage type deci di ng
sections 114a -'114c distribute.the nessages input via

the relay destination, deciding sectio

PP R S8 dhe eI e, Feht b g Hrbrt dnbdlaifon ana
Me29896: FUeMeSTH Gppardtd morbdridgdbontrol Béetion 23 is
transm ssi on nmessage _sel ecting sections 115a -ﬁé550h. n
r soBneetatote fihearstoielef e BmeRt (BRPAEIHEES o (et o3¢
CQIYAL GALIRP S¥YEhe h&PIPEBRy control, and carries out the
comuni cat roncycl emanagenent “section 111. Thus, the

t mand hosigigononessagé tke ashiale REEPBARE 115a - 115c

pi t the nessage corresponding to the Current
st :f}eég 8fé)tJ
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he 15 communication cycle fromthe periodic

Mes s agehd) peresdild fassadel frovsssipgr sotilonmniss Sageswireuthe
117a - 117c, and transmits_it via.t 1,SSi

| HRRLEATEN GeRtTd, di%%?“‘i@f?.”?ﬂ&@%fg‘%‘ﬁ?@ oL lts own
bl s <8k AL RTHEAW REe daiRithitgarminiaprbig tdeetyehissiceion
monitoring control devices in FIG 1. The vehicle . .. .
nOR terthey rebny dsvideh ¥éd By LrapsmisgipRaERt ("5CES

a é&e'agﬁl t@ngﬁ@rﬁrﬁﬂsﬁ%ihﬁ! 18V i GeePragenes izah | nesshge.
FI'G -6, the vehicle nonitoring control device 2

i Ot eddstion, 1 Hs et PBIF WEAPRTT PTOCIRTUTRRELOn,26 Picks
MO QL Wk PS00 L HBNAAANELL, 386k PRe2inidlle REPRINLS of
rnﬁﬁﬁor?ng cont’r section 23, a periodic nmessage ,
pr eigesthargradd el e fir@6 fhaneagras Xafed vAR ¥4 fbe Sraeue'Seign

section 27 and i_ntra- Sk PEri trol
i n?%‘?tfrs?&esefg.im[‘ ggo aé‘aéj%t%gﬂw%ﬁe?r%%sm glg:?non conJinrgoc!wn To
segédtaRnh .aqgmdl descd1Ny, esegeage dervezhvey ing penitoring
intra-set transmission |ine interface 28 Ak 1
deepaion stiamg 1nmserieheonbebil Puf Mealfihit St
data is created at every prescribed communication period

corresponding to the control pericd.

{0039]
The aperiodic¢ message processing section 27 transmits the

vehicle monitoring record information it reads out of the
monitoring record management section 22 té the relay device 1
via the transmission control gection 21 and intra-gset
transmission line interface 28 as a message. In addition, the
aperiodic message processing gection 27 picks out the vehicle
monitofing record information about the vehicle egquipment of
the other vehicles from the message received via the transmission
control section 21, and sets to the monitoring record management

section 22. Incidentally, the message for conveying the vehicle
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transmtted periodically or a nessage to be
transmtted aperiodically). According to the nessage
type-of the decision 20 result, the
transm ssioncontrol section2l transmts thenmessage
input to the periodic nessage processing section 26 or
to the aperiodi c nessage processing section 27. On the
contrary, the transm ssion cgntrol section 21
transmts a nmessage received via the periodic nessage
processing section 26 or aperiodic 25 nessage
proceSS|ng section 27 to.the, rela vice.,l. Vi
| ROPAEQENTt FarriR BFOTALRB =r%t°é'F¥5%§ APETIONLE q—h"
MIRLLAIdHE (EOP AmhBRED S8Rt a KBAESNs ZADS (AL Shean) oatsi
nmoni toring results about the vehicle equipnent
owhalhéﬁiby the 30 apparatus nonitoring contro
up& f in an internal menory 16 (not shown) as
vehlc e nonitoring record informati on and manages

t hem fi® Appacablecknddbgrat SHoEbt RoPOREENIBR. 9B of sthe
connected .to th

s epfpigsion congr? hL Cl e?fix? ﬁﬁt S(aﬁgﬂﬁﬁtzﬂiﬁﬁ pediadic

arge e nonitoring contro
ZﬂmésﬁagéIpﬁ&ceuélﬂdWGeEtrmnuzﬁorapqxundmcrmﬂsaagetpmpce551ng

vehi cl e equi ppent . ESsa

prigeEicR ﬁg f-PUﬁ’"fG’tt 'i"?f}ﬁl?ﬁf‘?%l n %’Féléng contgiﬁ%) n
dald sebditle ddiie¥ Dbl EEs EGHA OB nf FId s‘? ,Ottie yedrispliesion
obt-ai ned by the apparat us nDnltorin controégsect

1@02131?% qevs ipR| B 19EVLRS B GPETIHEAFT AhSHCASi B9 lent

?Bn ) ?ft L Qg'cfé-s@&‘ﬂ: hdida@e b1 A 1BNSIHLIBh QN 2| AR ssage
|nter ace 28 as a nessage. In addition, the periodig

nﬁa@&g@etp#dﬁ@es sewgi@eaﬁ or® ZEAPFRIESight m%ﬂr?égﬁoﬁﬂ%ﬁﬁﬁa
\(; g ”ﬁtcg;l‘i"gg d?lr :Lotdlig M@ﬂa@eebmrp BRa! aQi‘d bheagdAgnic
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ar at us nDnliorl néféﬁe ? L AR %ﬁfoédgyigﬁnéégﬂéﬁe
guee 6 "Brb RS o ng control related
|t§éﬁﬂﬁﬁﬂzwscontaln|ng t he nonitoring control
[0041]

The communication cycle management section 211 manages the
states (aperiodic communication disabled state, aperiodic
communicationenabled state, and idle state) of the communication
cycle using the timer not shown. The procgssing of the
communication cycle management section 211 varies depending on
whether the vehicle 'monitoring control device 2 is the
transmission control stationor transmission subsidiary station.

[0042]

First, the communication cycle management gsection 211
iﬁsta.lled in the vehicle monitoring eontrol device 2 operating
as the transmission control station will be described.

The communication cycle management section 211 manages the

start timing of the communication cycles using the ti!per not
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data is created at every prescribed conmunication
period corresponding to the control period. 20() 3 9]
The aperi odi C nessage processing section 27 transmts
the vehicle nonitoring record information it reads out
of the nonitoring record managenent section 22 to the
relay device 1 via the'transm ssion control section 21
and intra-set 25 transnissiqg line interface 28 as a
message. In addition, the apéeriodic nmessage processing
section 27 picks out the vehicle nonitoring record

i nf or matj on aboit the vehicle eggi nent ,of the oth%fn
VMY - e FOF DR fre SESR S ITEEEPY SHEV T PRE ST F s AT S oA

CORthal corohi @4t idh, cPEsSeid On tF1€. MDNthedoRguli BeaEn
managenment 30 section 22. Incidentally, the nessage,
f eycleonvesdangnt eeardRn 3l startpoibedriMeg peddpgstarting

ﬁﬁ{e@k e éa?n%@ea@%nar;g&e%qi SRl loKi Ef R6C01LIPE oalc
conmands froma driver' s cab (not shown) and the
| coramunifafich GisHHIEd Ftdate.a Tl trie disgy &he m@c@im
Cg{(]rf_-]i.eg:%lériaégie%gng fsetcgfon 211 broadcasts the cycle start message
to the vehicle monitoring control devices 2b ~ 2f and relay devices
la - 1¢, which operate as the transmission subsidiary stations,
viathetransmissionuessageselectingsectianleandintra—set
transmission line interface 28.
[0043]

Incidentally, inthe cycle information storage section 218,
the cycle information is.stored in advance. The communication
cycle management section 211 reads the cycle information from
the cycle information storage section 218, and creates the cycle
start message containing the cycle information. Once the
communication cycle has been started, the state of the
camﬁnﬁcationcyclemakesatransition,accordingtothecontents
of the cycle informatiom, from the aperiodic communication
disabled state to the aﬁeriodic communicétion enabled state,
and to the idle state with time.

[(0044]

Next, the commumication cycle management section 211
ingtalled in the thicle menitoring control device 2 operating
as the transmission subsidiary station will be described.

The communication cycle management section 211 starts the
timer at the point of receiving the cycle start message, and
shifts to the aperiodic communication disabled state. In the

cycle information storage gection 218, the cycle information

js stored which is read out of the cycle start message by the
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transm ssion control section 23. in FIG 6 along wth
the periodi c nessage processing section 26, aperiodic
nessage processing section 27 and intra-set

transm ssion line interface 28, which constitute
connection destinations . In FIG 7, the transm ssion
10 control section 21 includes a comrunication cycle
managenent section 211, a cygle start nessage deci di ng
section 212, a nessage type deciding section 214, a
transm ssi on nessage sel ecting section 215, a periodic

message buffer 216, .and..an aperJ odi ‘
2EV91€ [3FaRRORE TR ARSI LBMORT I G2 by B L PBN I cacion
NRage MRAhgSRETH Sdbtdbh 11NCH1KIRE: the Yehgrh of ehaaipeshodic

storage section 218. CO Q0 41] The connunicag'on cycle.
merRgeRRt ise cdissRled PerRdEY the ergtRLy b‘ara}P&%ﬁS e

C QTR £&Lt18A Qﬁ%%%eﬂeﬁ&at @rofPald @dhterd® of the cycle

commani cation enabled state, and idle state) of the

c dmfornhatitdnoreacyDicn e eyplehimformatiqrostarRgRsecthen 218,
processi ng_of the cq l,catl ABRARSERPL 1

S "B%‘ef%[ Vgﬁségl%nggnq&%nék%% \%gt er the vehi(?:rl1 gyc °
MEtichOsd Hgot WHer Hperdenic ecimisitdthonrdirabiedshate to the

control _station or transm.ssion_subsidi at i
2@{%&211i¢iq°§\1“}1nw?§188rﬁﬁﬂﬁsl€&t PER-%ry 8 %a{rf&/art{'z%e%%%] state
S 8fitHOBhe 1k rieN$h A heL Peirloddle vehicl e nonitoring

control device 2 operating as the transm ssion contro
stdtd 8t M1 | be described. The conmunication cycle

nanagerfﬁgtme%g%g A2 liedBNa0ES tiRera8eat! BFdnsniigbDon dfine

t he conmuni cation cycles using the tinmer not, 18 X
interface 28 is input to the cycle start message deciding section
212. Thecycle start messagedecidingsection2l2 makes a decision
ap to whether the input message iz a cycle startbmessage or not.
When the input message is the cycle start message, the cycle
start message deciding section 212 reads the cycle information
contained in the cycle start message, and notifies the
comminication cycle management section 211. Incidentally, the
message passing through the cycle start message deciding section
212 is transmitted to the message type deciding section 214
regardless of whether it is a cycle start message or not.

[0046] ‘

The message type deciding section 214 makes a decisiop as
to whether the message input via the cycle start message deciding
section 212 is a message to be transmitted periodically (the
message that requires real time quality) or a message to be
transmitted aperiodically (the message that does not reguire
real timequality). Accordingtothe decisionresult, themessage
type deciding sections 214 distributes the message input via

the.cycle start message deciding section 212 to the periodic
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shown. For exanple, when carrying out communi cation
according to the communication cycles shown in FIG 2,
t he conmuni cati on cycl e managenent section 211 starts
the tinmer at the starting point of the conmunication
cycles, and shifts to the aperiodic 5 conmunication

di sabled state. In this case, the comunication cycle
managenent section 211 broa?&asts the cycle start
nmessage to thevehicl enoni tofT ngcontrol devices 2b 2f
and relay devices la - Ic, which operate as the
transm ssion subsidiary stations, via the transm ssion

RERFAGE RRICEEEINY SECEIPH P95 i FhenBPEE e C 15539

t L B ' imterface 28. [00437
, I%%%%ghtﬁg QRctisf 27

'y, in the cycle information storage section
218 0uhelcycle information is stored in advance. The
comupjcation.c QN relde d£RL S HRBed
cycl e ‘THFGT iR ’l‘é/o%%rag]%w %g tﬁglgf/c ellei%% or mat | %ﬁ ©
Skt B @esbadiconeLib§e pandess owt escition 3yc|in afidition, the

\ taini th i nf t]
RS RSy s R ebrad SHP Oeeffle CaFed 1 ohe

CHFERIRHEA iR aG¥ Chocdek 85y &elckats 27 .0Theatopraiiingien
the contents of the cycle jnformation, fron1£he eriodic
APRYSGiEC L BBHARGECKL PR AL ToR TaC AFSSRER BT PR T HFR
APEEd QW Ha SUPTHTE CAl EAdn @RADARG 1588¢ tresdBge iquetbe2iTlin
state™with tine. 10 0 4 4 Next, the caonmmunication
cyedardannagerhinthe cowirent SERtEnsE dihee gormicatiengicee
AL tc%%ﬁﬁi&a%%bolz%&%v G fafenfiRE" ééé%n2§lﬁ5ina¥nﬁges , and
transm ssion subsrdiary station wll be described,
Thearsarinvs e abé celeycleyigaiaybadhe tntdw-gpt Frenepigsion
Lge th%r ﬁt tﬁg poi nt of receiving the cycle start
EgE ANt SHfts to the aperiodic communication
di palpl #g Jstate. In the cycle informati on storage
section 218, the cycle ipformati.on 30 .S i
i s reddCdieniGili¥h egﬁ&q ép*ﬁt %ﬁ"tattr’rg:g s%fg & hﬁyé‘%%%a%glgp Gl
CYBLEI Rfiar &eg’g&‘g@aﬁﬁoz%‘siiﬁb Ngect@ehi 2N ahbi2thd teransmission
conmmuni cation cycl e management section le.éqgﬁaps t-h.en
| efigtlte oEssage AeFhe di@NEBLSRATC BEFATUFELST e dIpEFT BT

34 tagsféa%ﬁ}%ﬁ ot Jé}ﬁcﬂP&{du%QkF GRMEPRI 68 d RBserRbehe

a
peri o romthe contfents of the cycle 5 informtio h
r 847 i previiedchetweannthat tGrohhe (5 PEY a8 t RO 98 Fhe

aggegﬂ%%st%@cﬁer n?éﬁ%éé gg gﬁé gEPfoﬂtcﬁl’;e%sgﬁe {DP&essing section

coimuni cat'i on cyc s fromthe aperiodic
Cc @enmbithattranso sebhed tdeatessage byshe fpngytssion message

B R i
only a buffer for storing a single message is provided between
them instead of a gueue.

(0049])
The message created by the periodic message processing

section 26, which conveys the monitoring control related
information generated in accordance with the control period,
is a message to be transmitted periodically. In this case, it

is more important to discard old information and convey latest
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10[ 00457 The nmessage received via the intra-set
transm ssion line interface 28 is input to the cycle
start nessage deciding section 212. The cycle start
nmessage deci ding section 212 nakes a decision as to
whet her the input nessage is a cycle start nessage or
not. 15 When the input nessage is the cycle start
nessage, the cycle start nmegsage deci di ng section 212
reads the cycle informati on"contained in the cycle
start nessage, and notifies the connunication cycle

enent sectlon 211. Incidentally, th
Jade SR Refhgi, (08, 5 Comuet i Sud | tagtation
%@&h@{h@eﬁ L%fb%éi;&iﬁxsﬂbéir@dtiﬁ@ rehe ﬂm\‘és@mih:ype'rhus,
deci di ng section 214 regardless of whether it _is a

dyeIReTd PR ¢ maRtRdRde ISRT 736 TPUUAFing KB HESERGLe (pRRage
dﬁh poioh S@ELE Phe? Lo IOHIGS m@sgﬁé ?k@@eéb?.nbos%lﬁ!oﬁebs .

e message I nput via the cycle start nessage deci di ng
Imleestitons 2epedsary nemged@!o Bbehtqhaﬁéﬁﬁltlé&lcs of the

RES di cal S h r
AiiarRth) stghe BB PARe e bl M SO ICRTL, di¥Rare |
(ﬁﬂméeﬁeﬁgagecttmﬁ 280oes not require real tine quality)
ci%uging to the decision result, the nessage type
sections 214 distributes the nessage i nput

VI a 3flexte th¥ChReSirabh WSS Bgedsraiiledg secti on 212 to
the periodic 20 nessage processing sect

on or to,
the aP&fi 8disca Faaingebpripehewingtie 8??6# Z%h% tfain
ThGaRBE QD0 BRsSRA06s Rifef BfbcdiGet Of e anifte sHBRS aRSsage

Cigreaitssngss:.on and reception states of the relay devices la - lc
and vehiclemonitoring controldevices2a-2fviathe transmission
line interfaces. In FIG. 8, horizontal axeé ghow a time axis,
and rectangles placed along the tz‘;me axes represent messages
transmitted and received between the individual devices. For
example, the messages placed on the transmission side on the
time axes are tfansmission messagés, and the mesgages placed
on the receiving side are reception messages. The length of a
rectangle in the time axie direction indicates the time taken
by the transmissionandreceptionof themessage. Inthefollowing
description, only transmission line occupying duration based
on a transfer rate of the transmission line is considered without
considering the processing delay of the individual devices or
the propagation delay of the transmiseion line. Incidentally,
the written form of the timing chart of FIG. 8 is also applied
to timing charts which will be described after FIG. 8.
(0051) '
The wvehicle monitbring contxol device 2a serving as the

transmission control station repeats the communication cycle



5 by the periodic nessage processing section 26. In
addi tion, the aperiodic nessage queue 217 stores the
nessage created by the aperiodi c nessage processing
section 27. The transm ssion nessage sel ecting section
215 picks out a nmessage fromthe periodic nmessage.
buffer 216 or fromthe aperiodic nessage queue 217 in
10 accordance with the curregt state of the

comuni cation cycle the comuni cati on cycl e managenent
section 211 manages, and transnits to the relay device

0 B T B e s RGP R AT b e BEs ROk LS BFficilbochle

nesmgh;eo biie tvieRiape mbﬂﬂt;cﬁnﬁig&&meop rdegeessh Ry Sefhhdrre2dy
t.he transm ssion of t ssaqQe t he

F TETRE oo LR AR LS POLRLOF e SEAE: Sherbh o The SYEAP ATRE

O%es't‘é)_é@ Gtoaak¥ast D& s8RE kbANeCrdR &3 FRn It iigldohti&1

provi ded between them on the other hand, although the
209eiggt 2B vigf the relay device la, to the vehicle monitoring

-t heRSSagRYELEPER e@h CESSAUAN QR RIS eATd AN 29 Ade

i

15

20

25

20

the transm ssion o e nmessage Dy the transm ssion
ne:b'i&agedstel S wnlgl@a:mmtoziag goatrek devtoerupe and 2f via
2UCNON0UBLN casrielly <Ofly BULIAL for storing a
€ nmessage I's prowaeda et ween eminstead of a
quduBOEQSOO 0 4 9] The nessage created by the periodic

TS S20 RASSEIRAND S5 YRl Rk R B =

acsﬁa&ases & hékdalde &QBE rSPmmiifi dat@d periddesSERg erémexb:ed
transmtted per|0d|caII%r?In this case, it 30 i.s_nor

i nBRPEaReTigA BEEFITY| HETHPBY AR i Y aﬂ?%mwufimw

2 1Mt QTR | Ahtrb At sl 8hNeEs RBNvEE QRNYSEHR kehiwle
information including old information |osing the rea

t |wi$%nnswon1=ﬁ9’s devteep et oRE MESTHGY BT 236 1o
fOpe dl%hﬁgcgéageys@a& RELSaJEEs6Y %rbéd@Asacc 9goﬁftth§rvéﬁl%le

perio ge processing section 26. Unless it is
n emeys:aurjmg goniorsl djaenics Geh tbh xeday @Ymelsclg oic apkvehicle

rreagn cfr:l.n %%rezgrofgg es ‘ég. %&8 g&%%nﬁ%i@ﬂi%n cycle

nmessSage processtng REC on 2
in accordance with the contente of the cycle information read

out of the cycle start message 500a.
[0053] |

Incidentally, as forthe broadcast of the cycle start message
500a, owing to the delay involved in the store and forward scheme,
arrival times of the cycle start wmessage 500a differ from node
to node corresponding toc the relay devices la - lc and vehicle
monitoring control devices 2b - 2f. Accordingly, as shown in
FIG. 8, start times of the communication cycles corresponding
to the cycle start message 500a vary from node to node, at which
time the vehicle monitoring control devices 2b - 2f broadcast
a periodic message (not shown) including the monitoring contxol

data on its own vehicle.



10

15

20

25

30

Next, the operation wll be described. 10FIG 8 is a
timng chart show ng the operation of the train
comuni cation system of the enbodi nent 1, which shows
nmessage transm ssion and reception states of the rel ay
devi ces |l a- |c andvehi cl enoni toringcontrol devices 2a -
2f viathetransm ssion line interfaces. In FIG 8,

hori zontal axes show a tine_axis, 15 and rectangl es

pl aced al ong the tine axes ?%present nmessages
transmtted and received between the individua

devi ces._ -For exanple, the nessages placed on the

t {8 Ai4ki on side on the tinme axes are transnission
Mess alga%rcﬁ:nrgaﬂ:%rﬁ:gﬁ tHEIRAHES1 HBeRLydAel Nent e8hY 4BYices
side are reception nessages. ihe I'ength of a 2

nect dmghdvelnidlieancnitering sontirpd devbers thir efeeshmyaitor

ti.me_taken byt hetransmnissi,onan ' he .
HAReRS Sie el B8 RpE: B FEES B Mei CARP RGE o
aFaupytith d8r eiid @rabasesl the eormuadeheton ayelefin kech a
transm ssion |lipe_is considered '%g Lg consj derin 1
(RERSF B8 ELSPRET oL FORUEHEA T 10 dHeART S e B SRS LgaLe
temBh oRAdRL ihrlebayedbal ehd KaDE PesSb@N(Jelen€ycle N in
Incidentally, the witten formof the timng chart of

WIG. 8 -i gnaldentagpyi eimeathe ATTIYARTARES ORMPEIFYRLE FERE:
an%%lgtggg &d o2 fdtind ll.l iAauh? bs differ as deE?ﬁiﬁS@ labbe,

ring contro evice Za serving as the 30
tuhensiviess!i staxtontd @id of she ener iptigtepnwhpicdriendicableh

cycl.e. 22 peri.odicall. d i JJBk .58

Peytre spBrre eraliyal cyploilatish fiRiiop JHa JapaFcashe
ciffen| £y ne@s tth nod2famamdowel ity FIGvi&es la - | c at
t&e goini of the cycle start. .The cycle start nessage
53805 BAdcast is sent to the vehicie noni toring

cont r gbrd, 88HiGer Abakkearche at &lifig T1 e the achitotingtreeord
vehicl e nonitoring control devices 2c and 2d vif(;he
a evice

MeEAnEgeneRt SectiPmAg Afetif VAR PR AT AR

VENL SR TR b hRE bk €OBE EOhmIR¢hEES apsr itAd cRI 1y (Fefidited
relay device I'b and relay device lc. (

0052 )
105abSegarindiy mesraged frem@onait kn Fig veBhtloroydntead
2 da‘ﬁ%i ; angegb FeRE1 -
ﬁ%ﬁﬁ%&?ca I§é6%§?2?§2g£¥%8%§§m%erio I C neség%gfc?ﬁghfv
nof\vtbe vehicite sérovbey ing chntigigde Hicends P eief Pt apRTIoHLC
data on | 0 iLcl, 0 e _Vvehi ' '
CBir 1k P SRR R LD ChIGRGILELE BB O LRl 217
Reg &hei wehic) el ondtaringreesags. 88@xcreoaddmetTH dorwithén
vehi cl e nonitoring, contrQql vice 2a rel .

R R R L
2Bye1e3f. Arblalmely; ARBRhaShicplonekeagesedecoiugreeion

wth the contents of the cycle_ infornmation rqu out _of
t RES ef Ehevebigle MQEQ%WrQI device 2e leaves the message

in the aperiodic message queue 217 as it is.
[0056]

After that, at time T2 when the aperiodic communication
enabled period of the communication cycle N starts, the
transmission message selecting section 215 picks out the

aperiodic message 700e stored in the aperiodic message queue
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20[0 0 5 3 - Incidentally, as for the broadcast of
the cycle start nmessage 500a, owing to the del ay
involved in the store and forward schene, arrival

times of the cycle start nmessage 500a differ from node
to node corresponding to the relay devices la - |Ic¢c and
vehicle 25 nonitoring control devices 2b - 2f.

Accordi ngly, as shown in FIG% 8, start times of the
communi cation cycles corresp ﬁding to the cycle start
nmessage 500a vary from node to node, at which tine the
vehicle nonitoring control, devices 2b - %f oadcast 2
peftod PRI NESISPL Y e BROTIDCnBEIRATy " Ptfe WrERi TBTIANG©
COofdrctled3); 98k a-cFarbhide @MILYERN Oh &16. 23 018 thedintra-set
Havi ng started the communi cation cycles, the rela
detFaegisgion tingntadper 28 ﬁhﬁaﬁmﬁé%‘ﬂmho‘rhedw%/%ﬁt
2D¢ zarichy SELIHTDOAL Qe SLARROL bk The! LAy A1 EUUlLosisletes
using the tiner, and nake a 5 transition of the state
of thdmee aepiriromd £ bhe apecipdi e mepsagectP 0 heganes t ke Thieecause
aperiodi c_cammuni cati ondj sahl e ripd, aperiodic
coh‘l-’n}ar?isgﬁ?i%ﬁo ﬁ%b%éed ?ﬁwg{r"?oﬂa,g a% #c)ﬂ e period (see
cycleepoNs 7 FIG 8). Incidentally, since the arrival
times of the cycle start nmessage 500 0 the

i ndi vi &4l a?ﬁﬁ}é’glﬁi‘F?E@Fgﬁg%o&%ﬁf’?e‘@ada%gv%?e TGlppdevice
ti 0@ 0f stppiiectRd Y mebside typer desidingosaationalian via
di sabl ed period, aperiodic comuni cation enabl ed .
petroayclartartmespegs drridilng spct it iTaRd neday dgatination
sh i difgF i i3] ice 1l¢. When the message
Fb?é?%%%?i%%?gggsggﬁégégﬁiFﬁ%a1?e¥h%nnnitoringrecord ¢
15typméemsifing seatioronlpnaliestsdeaisipa thakbhe LRPYnEeSsage
control devi.ce.2e tr ] ;
ot I EEE b aBF oS, JECERAS L Sreriodis negsage
messagdh fiioapapivdin) mégsddecquaid ¢hea no tbeirgjay device

control device_2a., The aperiodi ¢ _nes r j :
et iR SR S g e AT e e S
CI €Ré £BariihiaBesh AskidagdGeliessigsettiion ATEL ireddstely picks

t he aperiodi ¢ nessage queue 217. In the vehicle

TORRE GRRIAPeZoATHo ReBRAR 2008, Ererh kb APSFLoG RrFPagRaTeue
apgk b Q0L £ CAMBHAL 4k R seb adRariaasn sd4idA 1ine interface
comruni cati on cycl eN. :

Acé@8adi ngl y, t het ransm ssi onnessagesel ecti ngsecti on 215
of B ?gicle nonitoring control device 2e | eaves the

nmessSage in the aperiodic nessage queue 217 as it
i s. (OOrtE6lelay device 1b receives the aperiodic message 700e

from the relay device ic via the inter-get transmission line
interféce 19b, and completes the reception at time T4. After
that, carrying out the same processing as the relay device le,
the relay device 1b stores the aperiod:ic message 700e in the
internal aperiodic message queue 117a. In the relay device 1ib,
at time T4, the aperiodic communicatj.on enabled period has ended
and shifted to the idle pericd. Accordingly, the aperiodic

message 700e is held in the aperiodic message queue 1172 until

being shifted to the aperiodic communication enabled period of
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After that, at tinme T2 when the aperiodic
comruni cati on enabl ed period of the comrunication
cycle N starts, the transni ssion nessage sel ecting
section 215 picks out the 30 aperiodi c nessage 700e
stored in the aperiodi c nessage queue 24 217, and
transmts the aperiodic nessage 700e (the rectangle
denoted by the reference synbol Nin FIG 8) via the
intra-set transmnission |ine2fnterface 28. The tine at
which the intra-set transmssion line interface 18 of
the relay device Ic conpletes 5 the reception of the
ager nedt ccomeesicpt idQ0eydlecdds tinme T3 because it
pﬁzfggiéyrough the switching hub 17. [() 0 5 7]
T eYfodi c nessage 700e received by the relay
devi cené cvelS cid Nriiedring (dontIBE SR ckyne, GRCeNiitg the
section 114a via 10 the cycle start nessage decidin
SHETEBLSICR AN rPL LT tRIG T RIRROFBRT I ERT BY %"&Ft“i“lﬁ%s%%
| Sb o 86 @ AheORYHE @ohfun iR oh e dRS K0S XBE @tidieng
section 114a nakes a decision that the input nessage
iBoriering coptrel feviege 2k002f ppd ¥ sdtHE=gptt iodfc
s . e o
R L R e i S A TS
apEmtogéssagentind est time Bhabihedveidlgdnonitoring control
transm.ssi onnessage sel ect | sect | 521 '
SRR AR ST Poifernival 1 29510 3% b g ERLE R
ey icoftentEessagre quele thidepatdod pidckesnbuis ofi thé ycle
inter-set transpission line interface 19a. 20[0 0 5 8]
THS e PESSa PRRP1 b recei ves the aperiodi c nessage
7Q@eofgomn the relay device Ic via the inter-set
transm ssion line interface 19b, and conpl etes the
r ecepfrbrraientiye the vahighe Fﬁﬁ%?°%ﬁ%ﬁr9$$%fQJuFEY+ﬁ§ 2¢c

SEYBRdRROLSS DAL AT ditafe b fte Mtundy the réerhhel d ®drdted
device I'b stores the aperiodic nessage 700e in the

i oy dhaatefeyente dhobadssdgeFitefe InAxding thsempialtaring
devi I ajf -t ' a +Qd] igatd

R AR L R e A i
peisdwndin PUR.08 da Kgby upttiec-heperdeptiion o $ha per Yodis message

R R R e et N

P&év @s0fa and 1b is shown, but a £low up to the vehicle monitoring

control devices 2b and 2d - 2f is omitted.
[0061] '
Intherelaydevicelb, theaperiodic méssage 700e hasarrived
before the arrival of the periodic message 600c. In this case,
. since the relay device 1b is in the aperiodic communication
disabled pericd in the communication cycle N+1, the aperiocdic
message 700e is left stored in the aperiodic message queue L17a.
(006 2] . ‘
on the other hand, the periodic message 600c is read out
of the periodicmessage queue 116a immediately by the transmission

message selecting section 115a, and is transmitted to the re_lay
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25 the next conmmunication cycle N+1. [0059] The
vehicle nonitoring control device 2a, which is the
transm ssion control station, broadcasts the cycle
start nessage 5 500b about the next communi cation
cycle N#1 to the vehicle nonitoring control devices 2b
- 2f and relay devices la - |c. Thus, the

comuni cation cycle N+1 is started. Receiving the
cycle start nessage 500b at2§ine T5, the vehicle

nmoni toring control device 2c starts the conmunication
cycle N+3. in accordance with 10 the contents of the
dgeliee iatdaatheoohnieciset omnsoissivm Tired tntardpce idesaye

500b . [ 0060 , ybseguent |y, .t he vehi cl .
JoRE b timieaton YRR o Ty LRt Hevs e ERiayfgvice
BSSAY e rSNNG tSERWpelYod e mbesiqiN ghb e detnhad ddbapyiut e
reference synbol Cin FIG 8) including the nmonitoring
&hat PeAnsnasaier roseswing ohi the APPREPUeHPEFPIEe ("A%C he
exgnpks; phown in FIG 8, a flowup to the reception of

the periodi c message 600c by the vehicle nonitoring
cont r¢ theiize Ims piesechand &ing Tetenass Fhe Rty geyice

O, | to i i ' 20
I e R T R T
lthet heanspliapicte niessagd  sellect tmp segtiion igdSsage theovelris

rived, before the arriyval_of th er i Qdj .
SA0S 1% THE DR EPSTATNE 1orepe TSl oF Hff Arsergaie
trie@ saPE luede A 108 MMANAl Exiinsant 25 tdi s ahk estlpgrdevydce rLat hin
communi cation cycle N+1, the aperiodic, less ge1]OQe {s
|ter 18EREati FrAaiapien JdPe HeTEages qtidua T s¢
[QR62higndnheid Rar, hand, the periodic nmessage 600c is

read out
[0064]

Next, the operatidn will be described in the case where
in the train communication system of the embodiment 1, only the
vehicle monitoring control device 2, which is the origin of the
message, carries out communication in the communication cycles
based on the cycle information, but the relay devices 1 do not
carry out communication in the communication cycles.

-FIG. 9 is a timing chart showing the operation'in the case
where the aperiodic meseage delays the transmission of the

periodic message because only the vehicle monitoring control

. device carries out the communication in the communication cycles

based on the cycle information. Inciclentally, FIG. 9 shows an
operationexample for comparingwiththe characteristicope ration
of the pi:'esent invention shown in FIG. 8, and hence does not
show the operation of the present invent‘ion.
(0065] |
Firsgt, as in FIG. 8, the vehicle monitoring control device

2a serving as the transmission control station repeats the
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of the periodic nessage queue 116a i nmedi ately by the
transm ssion 30 nessage sel ecting section 115a, and is
transmitted to the relay 26 device la via the
inter-set transmssion line interface 19a and
inter-set transmssion line 9a. In this way, the rel ay
device | b can transmt the periodic nessage 600c

wi t hout delay due to the transni ssion processing of

t he aperiodic message 700e.25[0 0 6 3) As the
time has passed and tine T7 cones, the relay device |IDb

shifts to the aperiodic communi cation enabl ed peri od.

Thusunidsd ion gnche perindicadtvgeinethetingy  sosthrordeasis
f 1 relay devjc r ead i odls 88t rol
Fn ot L e A
ideanses 2o Ft2f antiheelegl dyvims ta 4 acvaa thecpointepisgie
traﬂsnission line interface 19a and inter-set
C¥EN& T on Iine 9a. [0 0 6 4 ] Next, the operation
wiplp Bes Plescri bed in the case where 15 in the train
communi cati on system of the enbodi nent 1, onIX t.he
vehi cFesreMpRElY nFheoral edeer er3ng \FRIEROF sighee 22
YrloQlsBa Mg %hﬁe%ﬁggﬁes%rer ItESt Gown) including the
comuni cat i ohi nt heconmuni'cat i oncycl es based on the
awpofi boririg coatiain dabaton Hésr evmwetdgle o thgoveldcle
carry out co ication in t LA | ARkeEYL €Sac.
ft?ﬁléorb“q §°4 ]t‘clﬁm%ﬁaitg sar2 shrb%vmgl?lg t rilg‘g‘;g%éer atelgon [ n:ch
tReeet a8y tiecpeldet araidsadpe 5008 bagedaelt fronitihe vehicle

transm ssi on of the peri.odi messa bhecause. onl

S EPEL R ROPOToh JSrERe - §o0; i Bte HERUBELAY dont D)
CEATeBE Gat i R sitAxrt fee ciiUNL €adicarcyey e | imsa dirsdanos wi ble
cycle information. I.ncjdental]

e SO A NG A TRk S TR A ROF Y PR BRaFS

- thed¥Raghk ddya.present invention shown in FIG 8, and
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hence "does not show t he operation of the present
i At dh. [0 0 6 5) ‘First, as in FIG 8,

the V%Q{rfﬁrﬁe STODEL D IHAT GOkt H5Y 5818, 3MeSPENIdIG as

the transm ssion control station repeats the

monitoring control devices 2b - 2f each monitor elapsed time
from the cycle start using the timer, and make a 'transition of
the state of the communication cycle in such a manner as the
aperiodic communication disabled period, aperiodic
communication enabled period, and idle period.

" [0068]

Here, consider a case where at. time T1, the monitoring record
management section 22 of the vehicle monitoring control device
2e transmits an aperiodic message to be communicated
aperiodically to the vehicle monitoring control device 2a. The
aperiodic message processing section 27 of the vehicle monitoring
control device 2e creates an aperiodic message 700e and stores
it to the aperiodic message queue 217. In this case, since time

71 is within the aperiodic communication disabled period of the



10

15

20

25

30

27 communi cation cycle periodically using the tiner,
and broadcasts a cycle start nessage 500a to the
vehicle nonitoring control devices 2b - 2f and rel ay
devices la - Ic at the point of the cycle start. 5[0
06 6] Subsequently, the vehicle nonitoring
control device 2a broadcasts a periodi c nessage (not
shown) including the nonitoring control data on its
own vehicle to the vehicle @®nitoring control devices
2b - 2f and relay devices la - |Ic. 10 Receiving the
cycle start nessage 500a broadcast fromthe vehicle
neEmmup i caigicnaytleN, thyt canddd ssidremassaige lse L eonirdgaeicnfjon
%ﬁgtéOI de*ﬁces 2b - 2f start the .communi cation cgcle
i ERFTafCE URTETICNER (1T BREE BYLC NESRARS gueue 217 as
iid agmati on read out of the cycle start nessage 500a.
1 [(& 0 6 7] Havi ng started the communi cati on
ciéﬂ $ 9%he vehicle nonitoring control devices 2b - 2f

each HpRiiherrShiaRsatk L%é&eia‘a,&ereoﬁnﬁs?fa/acﬂi%n%%&eag‘eggod
the timer, and nake a transition of the state of "the
cuinfrin | b kcajiohecydiesNcdtartanriier toangnigson message
i odi Lecatij-o ' d ' Lodi .
0 BT B e b R B g ML LB ey ice
8e picks otkerthe apariodir masgase 70 stordd thmbheTagertihdic

noni tori ng record ggna enenttggction of the Zq?ic#e
FRHSEEF [THEUE T r ROHEAATERLDS tBE ARSZARTHG Besrras 190,411
NBESHG6-al-8e b @ reRENIHYI 6A118 e ARREL PABL RS | YTHOtihEat which
vehicl e nonitoring control device 2a. The aperiodic

rdesirferappet s3answissden ildne AnterEaqrels efthperelay device

MNES R Es GRRREpEEN SF tR8 dpheAET MdbsRRBM0ddivecomes
message 700e and s?ores it to the aperiodic nessage

diimge T2 llfecapget H pasgee thyioegh themswibelring Bubiihi n
tﬁq)§966hodic comuni cati on di sabl ed period of the

The relay device lc stores the aperiodic message 700e
received via the intra-set transmission line ée in the aperiodic
message queue 1ll7a. In FIG. 9, being different from FIG. 8, the
relay device 1c does not carry out communication in the
communication eyclebased onthe contents of the cycle information
-in the cycle start message. Accordingly, the transmission
message selecting section 115a of the relay device lc immediately
picks out the aperiodic message 700e from the aperiodic message
queue 117a, and transmits it through the inter-set transmission
line interface 19a.

[0071] ,

The relajr device 1b receives the aperiodilc message 700e
from the relay device ic via the inter-set transmission line
interface 19b and inter-set transmission line 9b, and completes
the reception at time T4. In FIG. 9, being different from FIG.

8, the relay device 1b does not carry out communication in the
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28 communi cat ion cycle N, the t ransm s sion nessage
sel ecting section 215 | eaves the nessage in the

aperi odi c nessage queue 217 as it is. (0069) 5At tine
T2 when the aperiodi c comuni cati on enabl ed period of
t he conmuni cation cycle N starts, the transm ssion
nmessage sel ecting section 215 of the vehicle
nonitoring control device 2e picks out the aperiodic
nmessage 700e stored in the &periodi c nmessage queue
217, and transmts the aperiodic nessage 700e via 10
the intra-set transmssion line interface 28. The tine
attonuduhd:haiﬁrm i:pt:l& deted ram shie seomuenit s nef itmbecfrcalm 18

Iﬁé gy ce_lc conpletes the receg %gn q
’p‘ér“&‘a BEXGCYFIGS BEEIIES 2L P et IR BE LR e TP T8 23y
PEsHee 18 el alcbey Swahshi 110 t hellredd ived) Ogdyichithessage
rel ay device to staores the agerlodlc nmessage 700e

r H0E TR EhgiteleAqvire daseta ¢ ﬁr?é‘r‘i‘i%S?%tF?rfFé“llél?‘iﬁ liRe

AfiH@EbE THS AR CirteeUBet iAnshisdilda 19ne 2RI NG
different fromFI G 8, the relay device | c.does not

cdr®t 9 %4 communication in the communication cycle

based gP %%Xr ?@&f&t $a%o %t%%‘%@ élﬁﬁoﬁg@tthgnrg&gﬂon

the cy nessage. Accordi ngl e transm Ssi on
ntefssageamliedia: m'gssagﬁ i70ne roa tﬂe trlabay éenycalabi ¢iz tbe

B b Lk eRleas il L0 RREELEANG, 5005 100 L1 O

tf&mglieﬂrfe nat @sess efott éﬁsfno&m Edmrdunieat dre ihatiee 19a.
25 7 1] The relay device_|b receives_the apeyiodic

écafw FYEIRe Mespd| oy TV PEFaEs\ PR HhifecYole

| MQrmiod {RBAILFE1OBtdtt\RedsAgR! 112G aA SR tkhe received
inter-set transmssion line 9b, and conpletes the

r}WGIOPEA RASsADAET 00 lpwedately, to dhggvehiqler BARLGASRE

Fé&:‘xtrol device 2a via the intra-set transmission line interface
18 aﬁd inter-set transmission line Ba.
[0073]

As in FIGQ. 8, the vehicle monitoring control device 2¢ starts
transmission of the periodic message 600c at time T5. The relay
device lareceives at time T6 theperiodicmessage 600c transmitted
by way of the relay device 1lb via the inter-set transmission
line interface 19b. In this case, since the relay device la has
already etarted the transmission of the aperiodic message 700e
at time T51, the intra-set tranemission line interface 18 is
occupied by the transmission of the aperiodic message 700e.

- Accordingly, the relay device la cannot tramsmit the periodic
mesgage 600¢ uﬁtil time T61 at which the transmigsion ¢of the
aperiodic message 700e isg completed. Thus, the transmigsion of
the periodic message 600c delays in the relay device la.
[(0074]
The delay due to the message that has already occupied the
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30 8, the relay device | b does not carry out
comruni cation in the 29 communication cycles based on
the contents of the cycle information in the cycle
start nessage. Accordingly, the relay device |b
i mredi ately transmts the received aperiodi c nessage
700e to the relay device |la via the inter-set
transm ssion line 5 interface 19a and inter-set
transmi ssion line 9a. [0072§0 The rel ay device
| a conpletes at tine T51 the reception of the
aperi odi c nessage 700e fromthe relay device Ib via
t4ranispiggionel ine geonpt shorvioided oyt enlncdel gpiority

[ e C
sShgEes S 08 AN% IR ELAARUEP. LIRS Jlhe O (e
td!tewennicmatls de{rlctehe Mirel epecnffdbmy.omhen ttte venttbe
start npssa it transmts the receive r|od|c
R GEEH SEoERALAHLERY 4 GoCHE Vi CEMBHOREATY 11 tbe
Comiminfh cAB\EINC By sV basbd &l &héac&&tentaamrﬂn&samd i ne
interface 15 1% and inter-set transm ssion |ine Ba. QS

Oinfogmption, it AS napeppary dorithe YRAAYCIR ISR t SPIRREVS

CORLES, o:dQYN £ 8 o § &l S5 bEANS BLSAd QMode118€ tRelkétlkte
message 600c™ at 5 The rel ay device | a receives

apeniodic TEsehge m:udq et eppetaigenewmyet r ARSHe EEARE BY
"8 06, {1 8Ly e bCond B dMblpliithd BE Gl Bommunicat ion

transnlsS|on ine 1n ace i S case, siInce
t dyeelleel Ayhate s ¢ eheastaas wEimecsfiyhs naxt e:@mﬁmcation cycle

B 0 L O 0 B

OSE Whicedpdidale héARgE 3600 s0boigletager | od| Cc message
700e. 25 Accordlngly, the relay device |a cannot
tr@%g plihe peri odi c nessage 600c until tine T61l at

whi ch rkhgs heéassa-§ oo idhepepryd @@Ihﬁvﬂm&n@edﬂﬁlﬂon
is conpleted. Thus, the transm ssion_of the periodic

gt GO teR Y b L AT NRAOR BT PEEvReR P heugacing
3%&}1%&8' ss%ﬁ@ i4 ke SR893dec idklsabas Ab¥ @3dMple, the

1§1Uep£)§]§110d must be longer than the worst value of the time taken
to transmit a message from a vehicle monitoring control device
1 to another vehicle monitoring control device 1. Incidentally,
as the worst value, a time is conceivable which includes the
delay that is due to the communicationbetween the remotest vehicle
monitoring control devices and is caused by the conflict with
other aperiodic messages during the communication in the train
communication system.
[0076]

In contrast with this, as for the train communication system
of the embodiment 1, the relay device 1 also carries out
communication in the communication cycle based on the contents

of the cycle information. In this case, a longer time between

the time required for transmitting a message between the adjacent
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30 transm ssion |ine cannot be avoided by only the
priority transm ssion control using the
priority-specific queue as the conventional device.
More specifically, when the vehicle nonitoring contro
devices 2 carry out communication in the 5

communi cation cycles based on the contents of the
cycle information, it is necessary for the rel ay
devices 1 to provide a suffidiently long idle period
to avoid a conflict between the periodic nessage and
the aperiodic nessage. In the exanple of FIG 9, the
eneldy devigfest hend dhe gieeimdudted for cosnmami tdngenmddsage -
cycle N that_.is, the start, tinme of fhe next ,
c%ﬁ"r?iﬁﬁ“c‘é‘f‘? Frey deiRest mmst T Vﬁgl?"ee‘ag'f’“bﬁmﬁﬁ‘& Eet
t §8RicES2, Ahivhi e EOddtansd%ek 0P, Qs ddsptepcdd @HeCidle
nmessage 700e is conpleted. [0 07 5] It is necessary

f Berige T Ehiseyandthe aenfiich batyeen kht PeRiadiq Regsage

Cafla ¢RIRLEL Eod4 Sld U828 Bnl e £ANNLEES, BREWBERI NEzat10n

foregoing periodic message and the aperiodi c nmessage.
Foffisdsmpy ©f thectiajisaipeidrpiinasseabbe Lopgeved dpAoTPRIed

}’\Qiéﬁ t‘h%l ﬁgs?OfshEJQS. I ot aggen to transmt a nessage

roma vehrcle nDnl%%wing control device 1 to another
vepp @l B 7oni toring control device 1. Incidentally, 20

th t L atime.i i vabl e which
el uahsseags e o AS R e EO A RECROMRIN Lt ERY

batweay 1hend QABEESE NERNkEELEndRMBhtB61 BvEeas IDhave the
devices and is caused by the conflict with ot

h .
afEPPHHIcAt heR SugesmRAdeRERE FecE LM bt ot £ ﬁ’?{“ﬁ%agmg

t ERL BofRHTAL EG b ciVist £BordRhék #ith Gle dybieaiifbasition
with this, as for the train conmunication system of

t hbae fdydiee rithe] commmicatign R¥AleE ntg §hecepmpuadoqfion
CQAIRHM | ' {-{11-% 8?%” ' falhd88 beMolb &
cgntentdcsg%)if‘%bhéeg?:yc gglﬁn or%ﬁ%ﬁgoﬁ&%hi S cagpe, a :
| engessagenshibet isehudd thieeperingisr egabtiag ppty the

t rc%ﬂ%ﬂitctaitggn %f”@ﬁg ‘%%%sg&é WePhe t%&ﬂic‘?a&%ﬁt pe:.%.l:dicallyr
and carry out the communication in the communication cycles
managed by the communication cycle management sections 111 and
21%.

Tn addition, in the configuration, the vehicle monitoring
control device 2 operating as the transmission control station
transmits, at the start point of the communication cycle, the
cycle start message containing the cyele information to the relay
devices 1 and vehicle monitoring control devices 2, which operate
as the transmission subsidiary si:ations,, and carries out
communication in the communication cycles in accordance with
the time elapsed counted from the start point of the communication
eycle; and the relay devices 1 and the vehicle monitoring control
devices 2 operating as the transmission subgidiary stationstart,

at the receiving points of time of the cycle start message, the
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relay devices 1 and the tinme required for transmtting
a nessage between the relay device 1 and the vehicle
nmonitoring control device 2, which are connected
directly, is adopted as the idle period. In this way,
the conflict between the periodic nessage 5 and the
aperi odi c nessage can be elimnated, and the
utilization efficiency of the transm ssion |lines can
be i nproved as conpared w t 32t he case shown in FIG 9.
I0 O 7 71 As described above, according to the

enbodi nent 1, the relay 10 devices 1 and vehicle
nomistumi cagi@oihr the dexmintgbcat ibaveydles A ratdtirdahdowith
cycl e nagenment .sections 111 and 211 for nmnagi ng the
c%}i‘ﬁwﬁﬁF S EPEARIPRST A C¥ B ARBEE WPE AT He 3RS CRETY out

| bR RO ord Rat til \doRSni b 168 NEPNIeEal h dbdorahfide Wika
the conmmuni cation enabl ed periods corresponding to the
ceramiine s#lppeed epvrtes §Fom She nesskbipn ppints Phibhadyele
t besnetlgds.enabling only the communi cation of the
nmessage to P& comuni cat ed periodically, and carry out
t he cdmntheé canifdguratiche cmmyrile ainformetidre dsnapkldegd
by. i he .co ni_cation cycle. managenent ction 11 and
Y R TR PR fORn R EREr D QORI T 8RS 4R 0dHd PO
nesmmudicagi o di sabléi et fod thaer aidblgsathd wmmunication
transm ssion control station transmts,. at the start_,
POt ARLBHA 1958288 ARG SAPIBACRYRT BT CRY LY o tRg gpgriodic

NBSHANR c& MR LR NGRS PO iCLitat BASIGR £100 chimiRRak ebYof
devi ces | and vehicle nonitoring control devices 2,

vAinsFssge ralilewesd tes dompariafbenceumen Al sndiand, the idle
Sb@fidaﬂﬁha@f&asi‘&f 88 OmBOPIHULC8E iy Pnd RGcle start

d
communi cation cycles in accordance with'the tirme
ehegreat s0dmt agsbagmaduréngtihe cpopynicgtiome With the

i . Lo . - ,
VAR RLLAT 2B Gafor 3R MG P4 B Yol B Dok 1T
t eahmimagsi the sohditdicdr yhst abhobhnpstiarthe 38adttimeequality

receivin oints of tine of the cycle arf_ nessage,

| RE Tng dedrgent S 18 GRERCRESE FRRATER L G DR EooF phe
apesdtnat1owdd) tbh@o el apérifclidatémiunibathen.cycl e
start neisage, and carry out conmunication in the

co h{ 83t i on cycles in accordance with the tine

el apseg s@uitied, f{Ruringy t6caR! ksbdiRkAt 3 ,Ofndi e Tarping
5 start nessage. In the configuration, the cycle

i KR® PREYNFat SoRPRTHera-hRrTesH Cdp PPRbionipg control devices
C | .
d?%%e@%gﬁ%ggx% §Srd1Q b{}gtﬁ@ ELiMEiGat QI UOE LN hfkged

at en S the communi cation of only
ainezsmydance e tbohimnivede ethfsampbibroathgreph deing able
ap§ ralc%qie%e the same advantage as described above. In addition,
when relaying the communication between the véhic_:le monitoring
control devices 2, by adjusting the length of the idle period
in such a manner that the next coumunication cycle is not started
until the message whose transmission has been started at a
particular communication cycle is received completely by the
closest relay device on the transmission route or by the vehicle

monitoring control device at the transmission destination, the
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10 communi cati on enabl ed period that enables the
comruni cation of a nessage allowed to do aperiodic
comuni cation, and the idle period that enables the
communi cation of only the cycle start nessage and a
message during the comunication. Wth the
configuration as described above, it becones possible
to 15 elimnate the condition that can inpair the rea
time quality of the nmessage 3o be communi cated
periodically because of the nessage allowed to do the
aperiodic communication. [0 O 7 8 In addition,
atdildichdetweth she peyiodiannedsagshand the ayéxfgmﬁ@ ngsgage

d‘gw celscgimt“t?gb té},\%’y ecs’%e/igqlfg#:é?% el%l‘f?\g %n gente!
Ctramsnii 8at drD 11 iag ChAs benp@sesedn accor dance with the

cgﬁtgéjgéornation, t hereby being able to achieve the
S dvant age as descri bed above. In addition, when

r epssTRent e conmuni cati on between the vehicle
moni toring 25 control devices 2, by adjusting the
| engt FI6f thdsi &l lelgssr fbepnan shewing AnfrRiiguwationof a

”@i‘émC&SHE Eeﬂidﬂqsﬁﬁ%h%f o&%@h&%dlﬂgééérdta?ﬁe with

Bh
message whose transn1SS|oH§% been started at
ptin¢ present duvenhicoat EurFIGylea esplrae@éﬁmdﬂ-éémﬁ m@# Py

by_t closest rela 6.,21 the fran si.on_rouyte
¥a‘63°%t it \/%%h 8Fe gﬁﬁa oFing control e@iegeE%t e
t canetiitasing adeet i ehtofonhrdd earas anhfrehidldze tdesnl t4|ee

eri odi c. pessage an the a i C message.,
oS BES & AHC RS SR IRr | BR° Brt LT antp getyeyaten
t 6ANYE efbhciimkh 2 Gadlikd FRIOY Mvites Q4 &d 9b, vehicle

EMBQODI MENT 2 FIG 10 is a bl ock di ag_ram showi n%
APERHENT ANEROHASYIERRIFR CcotfruAPE RAYTERAELS SOHPLFTRR2

eohadi repgt r&awd&a%gdﬂl ssavuﬂ brb N@cRE SR ni theLBEEDBA
In FIG 10, explanation will be nade by way of exanple

ofind 66 Aio| rejaw themqmmawﬁgiopebﬁfmeeg thg indigidypl vehicle
angﬁdotr‘ihhs rxt@r§ftde@9cé’$ 2N 68 $A Ene U v¥ﬁJf'1E1%| fertihx .

4e co set 6e of two cars train
c Bheueihd ale arens pstigm cbntm debbclisnBat- 2e ard mgusted on

A e d hch [ t
(EbEAREEHLEED, yenflies Be 1 1 £ BoEN RORDRARY Ehtron
r e aappadtcess [3a angk. I hrraar appam&ttallstCBa n Bheasetvehfdle

equipment mounted on the individual vehicles 4a - 4e.

[0080]

The relay device 1a is connected to the vehicle monitoring

control devices 2a - 2¢ in the set 6d via intra-set transmission
lines Ba - éc. Likewise, the relay device 1b is connected to
the vehicle monitoring control devices 2d and 2e in the set 6e
via the intra-set transmission lines 8d and 8e. The relay device
1z is comnected to the aﬁtomatic coupler Sa and inter-set

transmission line 9a, and the relay device 1b is connected to
the automatic coupler 5d and inter-set transmission line 9b.

The inter-set transmission line 9a is connected to the automatic
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15 and 6e to relay the comrunication between the

i ndi vi dual vehicle nonitoring control devices 2a - 2e
via the on-vehicle network. The vehicle nonitoring
control devices 2a - 2e are nmounted on the individua
vehicles 4a - 4e to performnonitoring control of
apparatuses 3a - 3e. The apparatuses 3a - 3e are
vehi cl e 20 equi prent nmounted on the individua
vehicles 4a - 4e. [0 0 8 0) 324 The rel ay device | a

1s connected to the vehicle nonitoring control devices

2a - 2c in the set 6d via intra-set transm ssion |ines

8acoupSer Sbi, kawli Sl ihber fekayr MMl 665 drb1irfe SONREEIRRcEOs
25 the vehicle nonitoring control devices 2d and 2e in

t P $Bf FHPRELE ROUPAEF a3%et transni ssion |ines 8d and
Se[olpg 1§l ay device la is connected to the automatic
coupler 5a and inter-set transmssion |line 9a, and the
rel ay e%isdomptic coynhers &¢ o054 monnacoridel dncennsiesr
_5dcﬁﬁgmi£§i%' ]S.E;est Baarbsg‘lel?f ety nlééﬁ%lgg t%g %!i’t%.cl of the
inter-set transmsaion TThe 03 Jsrconnected 6 The
aledsat For exampbdeipitbe Bitpmatil thepiarsefb sell 5¢ couple the

{ For cSanpbapkoe ool aes _
cORENE LS eed e Bl R R TS o C ot Fef e oAne cgmoct

Catheeiritelri@et Bir&Nismitlsibn 1AABS FaSHId0sb .| IMRES, TrRSilkset
upling.the vehicles of the sets. For exanp

when co l e,
t HEFeREh Lineh %8 an% 1 Phy havs cthedgpFaners 1R 1fi 1asgd gor
ofopehied 381 thél calg1iltf o¥ alicelf1 g bhareeiumatdl Céé)gplers

connect the inter-set transmssion |lines 9a and }
THEs2n¢ (%6 i Arcrddiedons #nsef $5i b formed byacand 06 Hgveet
t hel GnGonteGhi Qleif|cpseth MinatQe ORSAErBYsY RAgCHYP! I NG

or decoupling of the automatic couplers 5b and Sc. In
addit98ri2la set 6f is formed by coupling the set 6d

q . ti
55 °Trnd Brdidut SRR AR HEEul O PLE Sy BP0l Crfinigdlon
t remsmel stetidbis detemhirgkiatithiinias 1 et tednt imedi it hd tmain

it time in the train en the train.is started
opehthel LA 16 EErtad] Br MRS hsliaary Subied i Mddinnes.
ofasd€er i n@gthbe éff WA RY GheCOPddsalissidd iceRt{sEidtadion
of esta Iishing@ihe transm ssion control station) in

t hEeERBd RineRFaLishing sthe, trapapissiopocoptyadt siafiion) in

MeHRO&kbJa@fent. 2, it is not limited to a particular method. For
example, a method disclosed in Reference 1 can be used.
Reference 1: Japanese Patent Publication No, 7-46881/1995.
(0083}
| FIG. 11 is a diagram showing a structure of a cycle start
message of the embodiment 2. In FIG. 11, the cycle stari message
is composed of fields corresponding' to a message identifier,
a tranamigsion source identifier, a transmission control statién
change flag, cycle length, aperiocdic communication disabled
duration, and aperiodic communication enabled duratiom,
respectively.
[0084)]
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20 exanple, a nmethod disclosed in Reference 1 can be
used. Ref erence 1. Japanese Patent Publication No.
7-46881/1995. CO 0 8 31 FIG 11 is a diagram
showi ng a structure of a cycle start nessage of the
enbodiment 2. In FIG 11, the cycle start nessage 25
is conposed of fields corresponding to a nessage
identifier, a transm ssion source identifier, a
transm ssion control statiodschange flag, cycle

| engt h, aperiodi c comuni cation disabled duration, and
aperi odi ¢ communi cati on-enabl ed durati on,

r espedhi vied predofk Gubodimsdft 2, the ltrahkei griesendurce
epbodi.nent 2, the, transm sSiQn source identiaier,

t PR 38T 0 FXBBAT 351108t GRG0 ARG FRRPITFLPEr cYele
| BHth, aRL1oBW onmRTeHY il QB TH Sdi R dofl U&ad bt icand
aper1 odi ¢ communi cati on enabl ed duration are referred
t eerand gat dors epablgdravrekio recrefaared th@Edereds |y,

t 1 SS ol ' a I3
WSS Koo Chy? ZRLAIGRRIEPPIE0 SRR g
asontinelt statd phsetiapge cidiiar b9 set attieonthe vehigilgetuonij-aring

transnissiQn subsidiary statiqn_in conpan it .
SO Ak Shp e rbo® Ehe CapdnSoTRAD Yt 4 ¥ pn
ope chbhgutl vb ld thmetessidibedbsidiary sthtjoi)ierairpany bylth
Communi cati on Cycle Nanagement Section in Control

Sthg ioHPhRE CrFRecoup ing of FiB&gFE showi ng

congrgng gation state transition 15 of the communication
cycl e managenent section of the vehicle nonitoring

cont r lexBeviite CBPEAEPNYL BS Hen8°BFERER ssi on control
stati of, gﬁaéx@%ibﬁ ab copfBiGabh cﬁ)ésﬁ%t_:héﬁleﬁtcsec]tgon

I nci dent y, the configurations of the vehicle
nbni tanticny W@wiop| Mefeyi ces 2a - 2e of the enbodi nent 2

are b%&bc q|2| P é Iu::Eag'r:au'n showing communication state transition

of the communication cycle management section of the vehicle
monitoring control device operating as the transmission control
station in the train communication .system in FIG. 10.
Incidentally, the configurations of the wehicle monitoring
control devices 2a - 2e of the embodiment 2 are basically the
same as those sﬁown in FIGs. 4 - '? described in the foregoing .
embodiment 1.

[0086]

In the following, the operation of the communication cycle
management section 211 of the vehicle monitoring control device
2 operating as the transmigsion control stationwill be described
in detail with reference to FIG. 12 and FIGs. 6 and 7 shown in
the foregoing embodiment 1. In additicn, it is assumed in FIG.
12 that the communication cycle management section 211 of the
vehiclemonitoring control device 2 operat ingas the transmission

control station is in a control station mode as its operation
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20 sane as those shown in FIGs. 4 - 7 described in the
foregoing enbodinent 1. [ o o 86] In the foll ow ng,
the operation of the comuni cation cycle managenent
section 211 of the vehicle nonitoring control device
25 2 operating as the transm ssion control station
will be described in detail with reference to FIG 12
and FIGs . 6 and 7 shown in the foregoing enbodi ment

1. In addition, it is assunegsin FIG 12 that the
comuni cation cycl e managenent section 211 of the
vehicle nonitoring control device 2 operating as the

t mRAE NMandi tHht30h& QBimhidh 1Bk abh QYclls rahadeficit 5&8tions 111
station node as its operation 36 node, and that the

Rt &Fi B &pire denhae feand sebiirbadiopl toring gontsl
t hevigdsy, 91\?1%(% A rht83d tY:@Q'r%%ni@lbﬁ%ﬁb@ﬂiﬁ%gtgkions,

devi ces 2, operate as

t BxAsH $sisghsidisirg atysicnt mods ,asatbein qpegabbind imady.
stié%pg de as their operation node. 5[0 087]

First, "t communi cati on cycl e managenent section 211

i Nt heFiomt, e sbatbroitatbo® Gicae ttardageménteecaiod be1 in

stgrttgg%n& of t.he connunicathgp cgcle, and ]
brrESatHETEL FFAIHET "R (SEAYEE H'S FaReTiadsFBR GFtr Bpint
St dHRNcshRngeatdBlcyd g MChEoRiALEs TRSERGE: 20 tidgt f1R
conmuni cat i on cgcle managenent sections 211 in the

s B3PS OB CaRt B FRArdonchang fiadidin SleFtAES Bagrage
S@Leehd RMbupil il oA oy AU b Pl dhiche! oLLARRE 271 QD LhDC

interface 28. This w t” the conmuni cation cycle
neEphgtdisry stedtioomodilvianthé ergosnissios esisege medect ing

a@g@@f&i 91% %n&oi@%lfgl-gg};t E?Qnsdr&i%%%? q.ine interface 28. This
will shift the communication cycle management section 211 in
the contreol station mode to an apericdic communication disabled
state ST11 (transition TRil).
[00838]

The communication cycle management section 211 in the ‘
co_ntrol station mode makee a transition from the aperiodic'
communication disabled state ST1l to an aperiodic communication
enabled state ST12 when the aperjodic communication disabled
pericd (fixed time period) based on the contents of the cycle
information has elapsed from the start of the communication cycle
(transitionTR12). Inaddition, whentheaperiodiccommunication
enabledperiod {(fixed time period) has elapsed, the communication
cyclemanagement section21lmakes atransition fromthe aperiodic
commrunicationenabled state ST12 toanidle state ST13 (transition
TR13).

(0089)
When making a transition to a state after the idle peried

" {fixed time period) has elapsed (transition TR14), the
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15 state 8T11 (transition TR11l). [00887 The
comruni cation cycl e managenent section 211 in the
control station node nmakes a transition fromthe

aperi odi ¢ communi cati on di sabled state 8T11 to an
aperi odi ¢ comruni cati on 20 enabl ed state 5T12 when the
aperi odi ¢ communi cation di sabl ed period (fixed tine
period) based on the contents of the cycle information
has el apsed fromthe start of7 the comunication cycle
(transiti onTR12). :

| naddi ti on, whent heaperi odi ccommuni cati on

esatthedpat i @défddeatinarepeati sehtiaaahafaatistdoat oolrsta cian
ion_25 cycl e managenent section2llnmakes, a

t PATRPEGITRF b FHRUE SEHF L OfRAR e Rt PO AR EaL P ht i on
g%ﬂgnéé)fﬂb,i lec\ﬁmi& Ht@rShbdshbé aBsii it88 nEREJommbidifation

en making a transition to a state_after
t AEclaiite Boe |qRMNBRicaieBdCY iR "BERIRRAPThACICASs 2L and
(5208 {lOBHR by (8 e 1 S nEAITHE (R t LY E5 fon message
managenment section 211 in the control station
mededripadomstdon RILE kodt Seirer aeft hoapsnission tdne dpteotace

statign, ch e a | e start hey
el iR EErr 66 ths Bt e SRR AR BB spdfion
MenAgentnd ceaeteéDasatich asde To2ile bpetitglisuiysaindcytion
station node via the transm ssign nessage sel ecti.ng

sBLPARYPD pEats STt f S tiPR IRHPEsi on [ine interface

28rg o Il shift the comunication cycle nmanagenent
section 211 in the control station node to the
aper i Rt &he aRbgRi kard ont FiteaFPERITECaF Lo PY§Le management

t( %E@E‘f‘éﬂ b2 1 ARHR) conkHo? ARk 1 on modO st B8 bR ErE@NBetdife

e communi cation cycle nmanagenent section 211 in the
coher blesparioh hasdelipseds be Wi traesniefior Syredigme

CRRRPEor MEh PR Cuphind, 3% BEGARTuRT, OF BOBh Juk cets
| theet fankmibhbor r@nsrd: sitanicnhaobestlad oo thamysle
St s S HILP e bR el
Afdofimt it i oh he@ysl@nmuni cat i on cycl e managenent section
21?'0 091]

After that, the communication cycle management section 211
in the control station mode broadcasts the cycle start message
to which the transmiseion control station change flag is set
to the communication cycle management sections 211 in the
subsidiary station mode via the transmission messé.ge selecting
section 215 and intra-set transmission line interface 28. Thus,
the vehicle monitoring control device 2 operating as the
transmission control station shifts toa transmission subsidiary
station (subsidiary station mode) (transition TR2).

(009 2]
(2) operation by Communication Cycle Management Section

in subsidiary Station Mode.
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20 in the control station node broadcasts the cycle
start nessage to which the transm ssion contro
station change flag is set to the conmuni cation cycle
managenent sections 211 in the subsidiary station node
via the transm ssion nessage sel ecting section 215 and
intra-set transmssion line interface 28. Thus, 25 the
vehi cle nonitoring control device 2 operating as the
transm ssion control station3&hifts to a transm ssion
subsidiary station (subsidiary station node)
(transition TR2). [0092] ‘ (2) Operation by
Conmurirxeat E®niec H&a@tﬂhﬁgﬁﬁﬁﬂtg Shet tomimidAchbion state
Subsi dj.ar gatlon Mbde FIG 13 is a diagram
s 5@ 1 Re°t oThfu ﬁPE“éRrPtS’ﬁt%P%t‘é’ctlFa‘H%’?atﬁeB‘ﬁanseccﬁé°“S of

c eRERLEal & aanﬁw&ﬁlﬁgmgsmh 8§65 bh@RS18Y debeceie el
moni toring control devices and rel ay devices, whi ch

OFBFEREE 28 thee LERRFMLFPISR FbsHBizEY AEFtiqnsi omEhe frain
t R@mirtirdic £ Dok OFFHRICAE iFde SYS! e Alachl G ryéothe

I ncidental ly, the configurations of the | ay devi ces
| SoRRtavvataprs ashEbe eratoni ﬁ@ﬂ-(ﬂ:'gc datawl dbvandsahicle

%&E@&ﬁ@%ﬂkﬂ@&e&%‘r 6§ ?QS Galelne ESO%.”%& rteﬁ‘a%%?cé’fly

ore OI n

: I mhe cane als| thoske e BIEss | di errgh@main tite fockydiag embbdimeadt

R ora e T e e e R S Hi 7 affpe moae

t Lhas ﬂhﬁﬁgﬁtt@éﬁﬁ@hiﬁ&ﬁdﬁycl%mdl Do AERARORDEISt HDERC 1 e
t hat manages the communi cation cycles in accordance

WEERATT (e SFRAS F008y the Freaspiasinge ceptRInsEaEIh 8pe

MagegesRAl $64d ithRE rahhgaBdeid Jedmauﬁi“@at%iaseﬁ@sy in
station node enter into the autononpus node

i AfeeFdAnSeywith dtst gen d1imer. and start the tinmer. At

t hegsp i me, the conmunication cycle nanagenent
sections 111 and 211 in the subsidiary station node

st art Thee capmynigdtion orymlai vandgened ahictdbhed ljenndd2ll

DR BbOR 000 0N R e cRUEL G LG e

cdmnwﬂamuyoarfuézsalbé atdast ataeldsm-?a]ﬂ: the ariseti ont TRE143me
time, the communication cycle management sections 111 and 211
in the subsidiary station mode start the aperiodic communication
disabled period based on the contents of the cycle information
stored in advance, thereby entering into the aperiocdic
communication disabled state ST211 (transition TR211).

[0094]

The communication cycle management sections 111 and 211
in the autcnomous mode start the communication cycle, and make
7;1 transition -fro&n the aperiodic communication disabled state
ST211 to the aperiodic communication enabled state ST212 when
the aperiodic commnication disabled period (fixed time period)
based on the contents of the cycle .infomation has elapsed

(transition TR212). In addition, when the aperiodic
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(0094] The conmuni cation cycl e managenent sections 111
and 211 25 in the autononous node start the
comuni cation cycle, and nake a transition fromthe
aperi odi ¢ communi cati on di sabled state 8T211 to the
aperi odi ¢ communi cati on enabled state ST212 when the
aperi odi ¢ communi cation di sabl ed period (fixed tine
period) based on the contents of the cycle information
has el apsed 30 (transition BR212). In addition, when
the aperiodic 39 conmunication enabled period (fixed
time period) has el apsed, the communi cation cycle
nesnaryeteat i e ehalsiesi pddiandiRidd Kake pRribandiaki eraddeam
%? aperiodi c ,comuni cati onenabl edstate ST212 to the
% MY RFIPR FYTlEnBRRAgR TRkt iong pildg gadt 2L make

Vi efarks itthen $tak thd BPEr Rai bROmREXE catBHEALS A AL 1eTHE

conmes, the communi cation cycle managenent sections 111
atfdl the fidif ftREe fT2aA othrass ibde TRRY) -t éubmmwo gfhen

c&measetﬂlqe diesahl ad. 5t Alufnm I@%éic&t 2&“% tdop0s TRAEA) -

9 5] 10I'n the autononbus noD orage
c@ﬂﬂm@nLCQ#ldmheytleumamagsment seutimns demtaﬁd.enlointﬂhe

HSPR I A0 Vs R S Ve

comtenstat i qmrayciﬁdmmngﬂpent sections 111 and 211
shﬁfgfggbo the cycle information storage sections 118
he 15 transm ssion source identifier in the

cycl e rat gid HReHGRkus ABde TBIR Qtéfaﬂ_:fés tbh@dht @ftas‘e
normal node (transition TR21). [00 96

coransrieatop Fouyes o denhitiat AE E’E%thG#S at@ftawassz@f i
t Pl MRk cm%g%@rc%cig SrittResRyelil®nt aGeLN bt Y38t

of 20 the cycle starf message. Thus, the comuni cat i on
cHs sommnigatiemn oy@émmgtm&marmcziqnq All lpndnatheitore

mRe, $ha'd Jl'%eiﬂfc%{a%%ﬁ {%Plg@ §@éﬂ1 difsa%ﬁdzf’se@ﬁlgd

based on the conten e it ormation Th t

chyrcrend baidn FessEgddemtndientior she rwoweapet inegisege, and

Cr?éHEJ g.i Efa‘atrlls%.ri]:qlorsla% etq:eStg:Em%.lSEg e tr%.%rs]lll:JI.c.!rnot.JL‘R.‘ll)
[0096]

The communication cycle management sections 111 and 211
in the normal mode start the timer at the receiving point of
the c¢ycle start message. Thus, the communication cycle
management sections 111 and 211 iﬁ the normal mode start the
aperiodic communication disabled period based on the contents
of the cycle information in the cycle start message, and enters
intotheaperiodiccommunicatidndisébledstateST221(transition
TR221) .

{00971

' The cowmunication cycle management sections 111 and 211
in the normal mﬁde make a transition from the aperiodic
communicationdizabled state ST221 tothe aperiodiccommunication

enabled state ST222 (transition TR222) when the aperiodic
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25 TR221). [0 0 9 7] The conmmuni cation cycle

managenent sections 111 and 211 in the nornmal node

meke a transition fromthe aperiodic

comuni cat i ondi sabl edst at eST221t ot heaperi odi ccomruni ca
tion 30 enabl ed state ST222 (transition TR222) when

the aperiodic 40 communication di sabled period (fixed
time period) based on the contents of the cycle

i nformati on has el apsed from4bhe start of the

conmuni cation cycle. In addition, when the aperiodic
comruni cati on enabl ed period (fixed tinme period) has

el eqeredi ot tdned baahhedi meati ba n( fiyek e ieNeQaFan tbasat drd Bhe
1%#ﬁ%pd 211 wgke a transition fromthe aperiodic
coTRITPERt Yo REnSpTed LBt imationbag slppeeq dremsthg start
8Ta2 3het Edtidfint b@Pi iRégdle. [HD a2a8tiMeRnBRte HLapb¥ ik ¢

any cycle start message for a certain 10 tine perio
i el eateion: epablstoperiodr 4fisiad bimeTRRzhgd) hhe elapsed,

COPRE RbRALA A EYS ! &aﬁnﬁ&%r‘g%mané &l 9Bss 3131116 ghs Ahlmaxe

erase the content of the transm ssion sour

i cReRYarsision foerthe apertieddy cheminifcat hem exsblstcitage ST222
S i.QNS: 418 and make.a t ftion to the
aﬁ‘tc%r?g‘rgmb%i]errgggg? haa feratstBicy Td3h ' o, on

t hd 000 I9e8 I hand, when receiving the cycle start nessage
in the_jdle state ST223 (transition TR224), the .
communlfeel Poh BRATiRaAyefEme skt J1Re5348 foK P 2prtain

COfipR Betitl GANERNIGOE Ll ERDSI GSLALI SN R229), the
identifier of the received cycle start 20 nessage with

t FOTEURE EHLCHT CYHe PRRARATEDS| frtdone dali gedidll| epase the
[ cadfihe OF chiraNbnfusiBhOCIRES 986 253038264 R0 LiBle

and 218. Unless the contents of the two transm ssi
s cifeEmakiomn sonngs srptdens (1A8 andhPAmi gad make @yttansition

Ty PR ReoRBabu Bt fr s Elon BEBE) 0510170 of
(0099]

Cn the other hand, when receiving the cycle start message
in the idle state ST223 (transition TR224), the communicatiocn
cycle management sections 111 and 211 compare the content of
the transmission source identifier of the received cycle start
message with the content of the transmission source identifier
read out of the eycle information storage sections 118 and 218,
Unless the contents of the two transmission source identifiers
agrée, the communication cycle management sections 111 and 211
make a transition to the idle state ST223 (transition TR228).

(6100]

In E:ontrast, when the contents of the two tranemission source
identifiers agree (transition TR225), and if the transmission
control station change flag of the cycle start message has been
set (transition TR227), the communication cycle management

gectiong 111 and 211 erase the content of the transmission source
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In contrast, when the contents of the two transm ssion
source identifiers agree (transition TR225), and if
the transm ssion control station change flag of the
cycle start nessage has been set (transition TR227),
t he conmuni cati on cycl e managenent 30 sections 111 and
211 erase the content of the transm ssion source 41
identifier stored in the cycle information storage
sections 118 and 218 and nake a transition to the
aut ononous node (transition TR22) [0101] 5Unless the .
transm ssion control station change flag of the cycle
sicenftifbes agerddisn hRercyit infolhigt idragtddagersettBed 118
omruni cati on cycl e managenent sections in and 211

c%’ﬁ’s?aaefmiif“ § 3 FELER EP AR FHECHGRRILBER (FRPsidien

coppnyni cation cycle fromthe vehicle nonitoring
control device 2 operating as a 10 transm ssion
cof Adl 1dtation, reset the timer, and nake a

trans
L1 a0k L LhenARRION oG OOTUBER DR ARL: cne
a@yccwptmrtg messm das m@eﬂim Shta unausng:.cuhmzs the
S the_o t|on of sets
BT Bt sl nARaBBRGR o8Pk Rinel 127 i 891 Mokl
siloas thecyedeaitate uf.eLe,sage hbeufs ehe G@xt mowamibatthen cycle
hi cl itoring control device 23 is
ﬁf%% s‘f%ﬂ BrTHHtOL{ Ry i SRERAY d9Ydcget ??érlaﬁi%uaéha

tfh%.ﬂéﬁhb@icﬁa FBALESN ighdt Ct raketlBMieC Qla@r 2{nbaSmie a
transm ssion control station. I n the set 6d, the

VERNELELOR SPt e RRERISREF Sonaenieat iy direbaed myake SF221

t [nSEL 850698 Fol station broadcasts a cycle start
nmessage 500a (denoted by a black rectangle in FIG 14)

td @ hd Zdhicle nonitoring control devices 2b and 2c
and rql.’.?yOPeration at Coupling of Sets.

FIG. 14 is a timing c¢hart showing a flow of the operation
at & coupling of sets in the train communication system in FIG.
10, which shows a case of coupling the set 6d in which the vehicle
monitoring control device 2a is the transmission control station
and the set 6e in which the vehicle monitoring control device
2e is the transmission control station.

In the set 6d, the wehicle monitoring control device 2a
cperating as a ti‘:ansmission control station broadcasts a cycle
start message 500a (denoted by a black rectangle in FIG. 14)
to the vehicle monitoring control devices 2b and 2c¢ and relay
device la at the start point of the communication cycle N. Next,
the vehicle monitoring control device 2a broadcasts a periodic
message 600a containing the monitoring contrecl data of its own
vehicle 4a to the vehicle monitor;lng control devices 2b and 2c

and relay device 1la.

[(0103]
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25 device la at the start point of the comrunication
cycle N. Next, the vehicle nonitoring control device
2a broadcasts a periodi c nessage 600a containing the
nonitoring control data of its own vehicle 4a to the
vehicle nonitoring control devices 2b and 2c and rel ay
device la. 30[0103] 42 The cycle start nessage
500a and periodi c nessage 600a broadcast are
transmtted to the vehicle menitoring control devices
2b and 2c via the relay device la. Receiving the cycle
start nessage 500a, the vehicle nonitoring contro

devi Cahe28ydieabfaAC nekBasks TVapRiid Qeirt ofExs srgeagd Hiina
and 600c containing the nonitoring control data on the

VeIRadcast ﬁ%ﬁaaﬁ?f‘utrtégp*é%tql"\?el"?h“i%eamf”ﬁjet‘i’ﬁjr[“ erol

t §ARYEESA 9Ra ldNesa Bhe Q.Ié(iagcdevy&Hsla t Bacuelisd €he cycle
moni toring control device 2b receives the periodic

NBERIAguesSHRGasedr) 6bevehindetraivening conbyrk gevines 2b
I
O0L 28 PrORER PE-{HeR eiabds By REls AN SRRIRARS che
t m:\neahmnﬁ eontrnl datangn cbe tvebltc?cha/ﬂ@ en@éce mﬁaemﬂg@y.
trol st t
v Ehe TRER 8% SER eripBa i BDGRREE InfhliR Fengere
Fhénitbrind Lohbrdin@ewicai 1l ﬁedmlets @hiepg riodic mésst@eacs@ 0a

2d and relay device |b at the star t of th
ORGP oS eI Ch TREEOT {TR LIRS SR ADF TSR e

Cond k-1 8@Ve GRs38gdl QRdaASAS cdoperi odi ¢ nessage 600e
containing the nonitoring control data of its own

vel® d1®44e to the vehicle nonitoring control device 2d

and r gl %B%Oséie Lce a',iLQ kGhedkenicle HBRICHSNE Sdiirol

message e an periodic nessage 600e broadcast are
t fevisre zet eBlEIatlnH@-S\ﬁehr%ﬂS@lﬁémlt ePIRPLRRACion byegdeasts

20 3o IS L leBUaGE LGS (noPREE) LA N Fedilbl e ShOFS,

Venhi e noﬁ*torlng contr evi ce
2d4)5ﬂ:arﬂh& S cle membgrnmwswrd:e:pln@mhe bl velry Mime

of, the cle start 500e .as, t he t il fs
t A8 %ﬁ%rﬁ%ﬁ |%?f‘"5y8$}%%l\5%mmtlﬁ%t%/% i {:gé ?rqonl t orf ntgl
CoBhidle BENitR-idg BéRAYNAaEE]dd eepordaidaet sEs peytodld
contai ning the nonitoring contraq

C oRFeadas 00 (AL TS meR Ry e TP D At 15§ oW

aRdnicle 4e to the vehicle monitoring control device 2d and relay
device 1b.
[0105]

The cycle start message 500e and periodic message 600e
broadcast are transmitted to the vehicle monitoring control
device 2d via the relay device 1b. Receiving the cycle start
message 500e, the vehicle monitoring control device 2d starts
the timer by considering the receiving point of the cycle start
message 500e as the start timing of the communication cycle.
Next, the vehicle moﬁitoring control device 2d broadcasts the
pericdic message 6004 containing the monitoring control data

on the vehicles 4d via the intra-get transmission lines 8d and
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43 Be. Thus, the vehicle nonitoring control device 2d
recei ves the periodic nessage 600e, and the vehicle
noni toring control device 2e receives the periodic
nmessage 600d. CO 1 0 6] 5Consider the case where the
sets 6d and 6e are coupled into a set at tinme Ti. In
this case, the inter-set transm ssion lines 9a and 9b
are connected via the automatic couplers Sb and Sc,

and a nessage of a party set 48oupled into the set

flows to the on-vehicle network of its own set. In

this case,the comunication 10 cycl e managenent

Se’d.i (thubl Ithefvahiele ebaytaieitigteordtiros dekeSe 2drelcBeves the
cycle informati on storage section 118, the .

{ 1BEFARTLS PORPEs £ 1B 4B Eh9 TR OF iR ey cantapl device
EsS 386e DR thi 0eaMiichl 8 md¥agkdesdd.f yi ng the vehicle

noni toring control device 2e) to which the relay

devilct A®Jis subordinate now. 15C0 1 0 7] On the other
hand, eefiddrthd DSl PhEkRe IR 2102 JLpTLd BEro
set 6d at tine T2 via the inter-set transm ssio I nes
Oz &fld a8k imadrlautiortitlieccaseu piher a8y - sed t Sgnsnilsgion lines
c ;Ccat Lon cl nagepent. section 111 of e

r g%ggéﬂée% ggel %%thﬁ%%r &5 420"% F?éli PATG PR %ss%gra@éi 5e,
| et Afneaisagé dihe partlyeset abhpi@singe tHOsef irdewtidd ehe
for ideptifyin he ,vehicl e nnnitqrin% control device
2a‘3n‘\76|ef‘h°¥%%e'-‘é‘%ﬁ KRALLBPVRFRE t r ThEMACHEEn ths GPRmunication
| dgflief mBfagbhent ¥ebei s hei NBH LRO 2h Y AR 1880l 8odekd in
stores at present. Here, since the cycle information
St%ggc%%dﬂfeﬁmq_qi@nsgg?@e section 118, the transmission

source identifier of the c¢ycle start message 500e (identifier

for identifying the vehicle monitoring control device 2e)} to
which the relay device 1b is subordinate now.
[0107)]

On the other hand, receiving the cycle start message 500a
from the set 64 at time T2 via the inter-set transmission lines
9a and 9b and automatic couplers 5b and 5c, the communication
cycle management section 111 of the relay device 1ib cowmpares
the transmission source identifier of the cycle start message
500a (identifier for identifying the vehicle monitoring ¢ontrol
device 2a) with the content of the transmission source identifier
the cycle information storage section 118 stores at present.
Here, since the cycle information storage section 118 stores
the transmission source identifier for identifying the wvehicle
monitoring control device 2e, the contents of the two transmission
source identifiersdiffer. Accordingly, the communicationcycle
management section 1ii of the relay device 1b does not consider
the reception of the cycle start message 500a as a cycle start.

[0108]
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25 the transm ssion source identifier for identifying
the vehicle nonitoring control device 2e,

t hecontentsof the two transm ssion source identifiers
differ. Accordingly, the communication cycle
managenent section 111 of the relay device | b does not
consider the reception of the cycle start nessage 500a
as a cycle start. 30[0 1 0 8] 44 The cycl e
start nessage 500e transmitted fromthe vehicle

nmoni toring control device 2e at tinme T3 is received by
the relay device Ib at tinme T4. The conmuni cati on

cycl e TEhagere Btase abbfdycl Edoofcrhhienittleays iRvike vhhicle
conﬁares the transm ssion source 5 identifier of the
c

EELHRT CHETSAFEVEOD e Hc BiTR A2 4 ¥R Ve I the rakay

Cariead 19ht ithfe iaaNSHE SBhMih RALE 6F cy SR hiddRinehPBection
cycle informati on storage section 118 stores now.

Heite, oSitheerpiaagerdes iRt Fomprresofhentragenipeion source
U 1530509 S3hO0¢ %%Efc%gcl'edéﬂftf €L sddaCs FUEC kEed 1¥eQS @E‘iﬁg T4
storage section 1 stores now, e conmuni cat1 on
cydkb tirarmgéapn bf Shettiranstidsioh sdwercedldapt tifldrcehd bycle

manages .t.he conmmuni cat.ion.cycle Ml in_accordance with
¢ HETEETREnS COF S Ee G oPd LE SEOFRBPTtm TSTer RAnCy LT adrees
Stwdkh thes®agend 0faheGRahshli S iAmSsii ok dlentl £ 1dx"Ehel6ycle
the vehicle nonitoring control device 15 2a is

eSTABFTAHCR SOHHE T9ICH 51 SHOTHhIPE DFaFPBRIGFALIRR
S Qe mhhgémdritCs&AUBhI 1A 8 thBGrailevibe 1l HaiRjeRlthe

of time, the vehicle nonitoring control device 2e,
WFPERURRER LERR QvicandhilsSh AFCeErRnas Witinthe fogterti ofethe

5 17551 i e
ASTSPE AES A G IS YOS PR BRSO, o
ti fDrig0&] t he conmmuni cation cycle after tinme T6 (end

o B SRR SIS E 5 S B

mess g ediabei sedVakCcthd hrahsalsations cattwanbtaticet afi the

Clg.%gggf fajfggrit%esgédpling of the sets. At this point of time,
the vehicle monitoring control device 2e, which waé the
transmission control stationof the set 6e, becomes a transmission
subsidiary station. Accordingly, at time T7, which is the first
start timing of the communication cycle after time Té (end time
of the communication cycle M+2), the vehicle monitoring control
device 2e bioadcasts a cycle start message 501e in which the
transmission control station change bflag is set.

[0110]

The communication cycie management section 211 of the
vehicle monitoring control device 2d and the communication cycle
management secﬁion 111 of the relay device 1b recognize the change
of the vehicle monitoring control device 2e to the transmission

subsidiary station according to the transmission control station

change fla_cj of the cycle start message 501le received from the
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(01 1 0 25The communi cation cycle nmanagenent section
211 of the vehicle nonitoring control device 2d and
t he conmuni cati on cycl e managenent section 111 of the
relay device | b recognize the change of the vehicle
nmoni toring control device 2e to the transm ssion
subsidiary station according to the transm ssion
control station 30 change flag of the cycle start
message 501le received fromtie 45 vehicle nonitoring
control device 2e, and erase, after starting the
timers, the contents of the transm ssion source
i deetii c1¢ epn{talemg domtiol @evident| fankingrasbe areBrFt@rting
ny |tor%?% control device 2e) of the .cycle start
netg’? e ‘TPt SHEs MatPe FrapriRfion SRR CRoentiBier
amqaaﬁslﬁwf%raa%tfff;ﬁrgthe %hiéibemcﬁﬁ%!:'ﬁh G281 QY61 &
managenment section 2 the vehicle nonitoring
ca®ref theyrrelodtant nersagenthmicyale oxnf@ymatemn storage
%9@&?@&1§ eaﬁ{%j PpL Jsuarg fnotvhe AEESLP g‘,’ ' t%% !:gmn“?)ﬁ%aélon
transition to the autononous nbode, and manages €
stoyede mawaggnem‘.t Bh@tmmlm € a:tlieoweh:;cdleenmntbriﬁg thetrol

t he rel
A AEEHS spbh it St casieh ok B pniae R B bion 111
rmﬁsﬂgfréﬁ@&dévilm 11In fak€ Bl tla®isioidd 06ithe Hdhbabus mode,
devi.ce 2a operati as, a tranpsm ssion control station
afP r“‘ﬂ?@%sﬂe‘%ﬁ%%ﬁgﬂdfflnﬁhef stss coppupiGatien Gyelepgith
CameuRi &l t9neLycl e managenent section 111 of the
relay devjce | b does not retain the content of the
t r §Ashilsls] on source identifier of the cycle start

TeSSagg: iint 19, R Seldlf QLURL 88 O PHEYRESRALEAN ELS e

Thus, the conminicatiorn cycle managenent section 111
ofcyche s’:alr&ym@mamsma | fixomt the srehiicle mendhoripfg chetrol

t 20502 5%8383%r§9§1§gﬁ Gsld .-L{J‘dlgélgﬁ cbh€r CJ{SLa‘-’n%tnaé ex the
nessage ain e c creinformaton ora I on
18ppaindy ofaths delta.t Errethﬂsy casasitther r:ngmhi:matme p:tyicme

C RRRRE Y e bt &R FOT SByar cevdee0 ) dpogjact retain

Aftharcdﬂtéht dfN€hé AFEHEh Tt oA N chitel 61 dBNRAGEEE BE QRCEVEOTE
111 of the relay device | b manages the comuni cation

 FERBE DR ARG YR © AP E AT O EPEASY SR IRBILf e TS,

5Q8a csmmltdae 198 H*é‘i@ma[ﬂ%'eh@ﬁﬁ sgcﬁ%tmlof%\élx@qag Bevice
Recei ving the cycle start nessage 30 500a via

r éPaSt st e F@ma%ﬂtdéfllt@é Prangmissinn Fogrey héev@iﬁléreof

the cycle start message 500a in the cycle information storage
section 118, and starts the timer by coneidering the recepticn
point of the cycle start message 500a as the start timing of
the communication cycle. .

[0112]

Aftrer that, the communication cycle management section 111
of the relay device 1b manages the communication cycle 2 in
accordance with the cycle start message 500a f:Eom the vehicle
monitoring control device 2a. Recelving the cycle start message

500a via the relay by the relay device 1b at time T10, the vehicle
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46 nonitoring control devices 2d and 2e store the
content of the transm ssion source identifier of the
cycle start nessage 500a in the cycle information
storage sections 218, and manage the comruni cation
cycle 2 forward in accordance with the cycle start 5
nmessage 500a. In this way, the communication cycle is
establi shed over the whole train (set 6) after the:
coupling of the sets 6d and gg¢. [0 1 1 3 ]
Incidentally, during the tinme up to the conmunication
cycle 10 of the whole train is established after the
Coh1 B cbBerSelasviddle 260y 2ge¥1{d€9§. i]:lﬁé &lof¥ent R the
nmessage fromthe other set in accord with the

c omapshntealiconsoyrtecidsntiif e\l Yot cytle shast waysage 5Dea
possi.bl e prevent,the eriodic,ness flaow ng fr
Pt s o/l LR e s R BN SR e ey €2
I teommmnisaiionky{Qel Adiwalrd)ifPparaiante aitbeheupblagtatt
Set s. FIG .15 is a.timng chart show pg a fl.q
095895 5002 | TRHELHE aYe H1E SOMPRTIR iPn FRE S 1 55 b LiRRed
triid CRETUNILEEIOM T¥St &R afEé:ﬁthéOcoﬁzplmgi 6 thdesets
set 6f is separated to the sets 6d and 20 6e. It is
as®&li#Bd ffere that the transmission control station in

t hq st 53?1 is the vehicle nonitoring control device

2a, an(}t at it is decoupled to the set 6d in which

t he tr3ncidepthbly cOwringl thet bineosp £o thi coponisagion cycle

\A”EcIFHC{;]&{ kﬂcgleceﬂirno:’.s deviiog <p8a 480ef Enk %g}léflt.rﬁggfzgﬂe sets,

e transmssion control station

v ethected ayiuvtioe ilnge 1agatl:!helmedeag§: ér@_e thé Otlied séf iR iapgpxd

P ot 4SNP o BT Bl s

brngdeasils et B6 pRevbRt Hha! bpdFisHdgandd¥age (AL dEdyn the

thc?thkélragé(t rf‘?:%ﬁnaé‘éllla?ihg 1:Fl'|1ereriodic message of its own set.
[0114] '

{(4) Operation at Decoupling of Sets.

FIG. 15 ig a timing chart showing & flow of the operation
at the decoupling of the sets in the train commumication system
in FIG. 10, in which the set 6f is separated to the sets 64 and
6e. It is assumed here that the transmission control station
in the set 6f is the vehicle monitoring control device 2a, and
that it is decoupled to the set 64 in which the transmission
control station is the vehicle monitoring control device 2a and
to the set 6e in which the transmission control station is the
vehicle monitoring control device 2e.

{[0115]

First, in the set 6f, the vehicle monitoring control device

2a operating as the transmisgion control station broadcasts the

cycle start message 500a (denoted by the black rectangle in FIG.

15) to the vehicle monitoring control devices 2b - 2e and relay
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30 15) to the vehicle nonitoring control devices 2b -
2e and relay 47 devices |la and |Ib at the start point
of the communi cation cycle N Subsequently, the
vehicle nonitoring control device 2a broadcasts a
periodi c message 600a containing the nonitoring
control data on its own vehicle 4a to the vehicle
nonitoring 5 control devices 2b - 2e and relay devices
la and Ib. [0 1 1 6] The7cycl e start message 500a
and periodi c nessage 600a broadcast are sent to the
vehicl e nonitoring control devices 2b and 2c via the

r elezrjcdeviacand ap aanehd erbhe preht Jree HDBbdmir ket idh cycle
cgptkp 8dewc‘es 2d and_2e_via the relay devices |a and
| B."

| PR ¥het Ry drebistartondEssinge coobrel deuice 2a
v eftoaheadmniat ﬁéiﬂgii‘éoﬁéééﬂgquyb£Q:%n%ginigf? 08 R0 +881ng
start their tinmers considering the receiVving points O
t HOREYel cladparn s Sunevali@deatn ttve the avahiclel mypicbring
t hene | | cygles measure the ti el apsed
15 Pfgn1t gqg%%??)po?%t%m%gggﬁ%‘%?%F%% Whi Snﬁ?hing
t hd 0Oaparé bdi ¢ conmuni cati on di sabl ed period and

aperiogdi c co ication enabled period, [0 1 1 7]

ot | THE TR P PPt 400 Ak POl e Beatden 602%
2(rbageskasiret BEntP ol Ok GrlRE583R% 1 BORIhARENBRIC devices
cont ai ning .the nonitoring control data on the vehicles

A PAFRP 48 ViRATEIERtaYoRe vV iGEc A v RRY toHdC YR e Lot ian toring
TRRABE6L W cek N Ul £ &1HDBRL U189 SNIdEE 1ML E5.

2d and 2e broadcast the periodic neSsages 600d and
6GEeEviNA LRt wycla starhinessagy 560at rtdle vehitizlemanigoring

V%ELSf’ dg*?iél&: ﬁ?dzé?zd[agn ]%elsgirt-r@ﬁléi %Pn?ervsepoirg I:'L‘Ezie‘::-in
monitoring contr ol evi ced2 recel ves Ti e peri ocﬁ Cc g
médeapreldDinpoBRGret 686 dyahs s6Q0enesawhet Sopavahtiod start
timing of the commnication cycles, and measure the time elapsed
from the start points of the cycles while Eiming the aperiodic
communication disabled period and aperiodic communication
enabled period.
[0117]

Néxt, the wvehicle monitoxring control devices 2b and 2c¢
broadcast the periodic messages 600b and s00c containing the
monitoring control data on the vehicles 4b and 4c. In additien,
receiving the cycle start message 500a, the vehicle monitoring -
control devices 24 and 2e broadcasf the periodic messages 600d
and 600e cdntaining the monitoring control data on the vehicles
44 and 4de.

(0118]

Thus, the vehicle monitoring contrel device 2b receives
the pericdic messages 600a, 600c, 600d and 600e, and the vehicle
monitoring control device 2c receives the periocdicmessages 600a,

600b, 600d and 600e. Inaddition, the vehicle meonitoring control
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nmoni toring control device 2c receives the periodic
nmessages 600a, 30 600b , 600d and 600e. In addition,
the vehicle nmonitoring control 48 device 2d receives
t he periodi c nessages 600a, 600b, 600c and 600e, and
the vehicle nonitoring control device 2e receives the
peri odi c nessages 600a, 600b, 600c and 600d. [0 1 1 9]
5When the set 6f is decoupled to the sets 6d and 6e at
time Ti, the set 6d continueasthe conmunication of the
conmuni cation cycle N in accordance with the cycle
start nessage 500a fromthe vehicle nonitoring contro

d eddviee22d reBeihds ehbglerionth mssheds 60625810086, 6dicN&Ra
{ cycl e, start.  pessage 500a does not 10 arrive, it
G0 AT P96 VPR GlLechoRitoping Fenprel Aevice ammreapivay bhe

CYp‘éx&oBE.c [Weakaded dboa, Eooﬂ/\h%auﬁe jox@fod 1 Me period to

has el apsed fromthe start of t conmuni cati on cycle
N, [ﬂhblc%hnunlcatlon cycl e managenent 15 section 111

of the t d t.he
conmuni cgz}% ?)éﬁd%\gc £ 1o dé&u#eg?%g’ec 5 8%%' 5§13%¢ 6pifF time
véﬁu Ctie ﬂamsﬁocrqntgnumthelcodmmmmﬂ agnthe? eOﬁﬁmﬁeathm
nsm ssion _source identifier (jdentifier
| A 8 O RS e, FETH e by ie, SEBRT /e sgh 3992 Som

oftHeheeE:MﬂleEmSﬁ:‘aIdriﬁBS@aﬂ:&oit@éﬁ@el Pa ! heh eyel strdd haha,
ormat i on storage sect ions 118 and 218. Promthis

PGt EOF FPRafRt SEnSIBSATN EXFIQ FEaYE MesRagRGOARHoes not
St 985 1 & LindNthedltheBHE Fakb¥2Sini vl Qud Q&nmuntlﬁat ion

aut ononous node, and nmanage the start timng of
cdﬁﬁﬂﬁl%atlon cycles with their own timers. [0 1 2 1]
ZSth assune that at time T6 the vehicle
nDnltorlng control device 2e is established as the

t r ansn¥ieeyi enfiomdt cile period t0 has elapsed from the start of

the communication cycle N, the communication cycle management
section 111 of the relay device 1b in the set 6e and the
communication eycle management sections 211 of the vehicle
monitoring contrel devices 2d and 2e erase the transmission source
identifier (idenﬁifier for identifying the vehicle monitoring
centrol device 2a) of the eycle starﬁ message stored in the cycle
informationstorage sections 118and218. Fromthispoint forward,
the communication cycle management sections 111 and 211 make
a transition to the autoncmous mode, and manage the start timing
of the communication cycles with their own timers.

(0121]

After that, assume that at time T6 the vehicle meonitoring
control device 2e is established as the transmisgsion control
stationoftheset 6e. Inthiscase, thevehiclemonitoringcontrol
device 2e that ‘becomes the transmission control station manages
the start timing of the communication cycle 1 using-the timer,

and broadeasts a cycle start message 500e {(denoted by a white
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stat ion of the set 6e. In this case , the vehicle
nmoni toring control device 2e that becones the

transm ssion control station manages the start timng
of the conmunication cycle 1 using the tiner, 30 and
broadcasts a cycle start nessage 500e (denoted by a
white 49 rectangle in FIG 15) to the vehicle
nonitoring control device 2d and relay device I b at
the start point of the commumbcation cycle 1. [0 1 2
2] 5The cycle start nessage 500e broadcast is received
by the relay device I b and vehicle nonitoring contro

demtarangle dh FIGE15Y.td thd Rlehi 6BS Roni #ingNEBHERIdR A ce
cg%e managenent, sections 111 and 211 of the relay
d

889 1 lax Asisecte ot SERKY POdRE (9§l thk Fompuzipagdon
nagydi@t @i n the content of the transm ssion source 10
identifier of the cycle start nmessage in the cycle
i nfld & 2dn storage sections 118 and 218. [0123]

Then, the E‘g‘usgj t n t, sectiong 111
and 211 ofc‘}? e realg:gy141 e&%ggq%gn%]o}%\?g‘ﬁ?cﬁser%erﬁvt%rmhéhe
corglayl degdee dd bl 2ehsilermortiter hontentraaf détiee 2d at time

t ransni_ssi pn _sour identifier, of the cycle start )

meihags BhOE “FRE o HRSTACRTATh FTI AR RgS Seotions

serxl ans211 81 ane 28y dREes halkndivadiib1é nBRiforing control
si deri nggt he recel ving points of the cycle start

TGS 88 TRE FREAD St CORKRRG Off e SrerTHBNLeRSouACe
CYfdeR®d £ IE0BE {HS PRI br ¥ WRELagel In it CRME DL LM @0 0n

cycl e managenent sections 111 and 211 manage the start
t | $RAFGIe renfAtires cokmanficat8.on cycle 1 forward in

acqqy gange with the cycle start nmessage 500e. [0124]

Then, the communication cycle management sections 111 and
211 of the relay device 1b and vehicle monitoring control device
2d store the content of the transmission source identifier of
the cycle start message 500e into the cycle information storage
sections 118 and 218, and start their timers considering the
receiving points of the cycle start message 500e as the start
timing of the communication cycles. From this point forward,
the communication cycle management sections 111 and 211 manage
the start timing from the'comu-nication cycle 1 forward in
accordance with the cycle sﬁart mesgsage 500e.

[0124]

As described above, according to the present embodiment
2, the communication cycle management sections 111 and 211 of
the relay device 1 éndvehicle monitéring control device 2 include
the cycle information storage sections 118 and 218 for storing
the transmission source identifier indicating the transmission
gource of the cycle start message; manage the communicationcycles

inaccordancewiththe cycle information inthecycle start message
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As descri bed above, according to the present

enbodi nent 25 2, the comuni cation cycl e managenent
sections 111 and 211 of the relay device 1 and vehicle
noni toring control device 2 include the cycle

i nformation, storage sections 118 and 218 for storing
the transm ssion source identifier indicating the
transm ssion source of the cycle start nessage; nmanage
t he communi cation cycles 30 sn accordance with the
cycle information in the cycle start nmessage SO
received fromthe transm ssion source of the

t raBE e Rt SIRUE fhand 8B dif bolir el O £k LAl s8YEA Bource
information storage sections 118 and 218; erase the

t LARRTE HEToFEorsdridbtheienels fuformptinm sEpEage sections 118
i '&Befﬁ%t ' ths%t %@Q%aﬁ@tﬁtésqeﬁ %%%céﬁ%e?&%ﬁ%&e Qnttﬁx% cycle

information 5 indicating the ange o
t naﬁsm@spgmmﬁme@ans Or18i snd t18j wherh the \igifermataian

transm.ssion sourc .
TIRARSE R hank@ e Me EEIRTSRLGT RRMESE asarion 1s
sseteth ithetdymleystfrt néost roteiSiedr 806 Shet&mmidﬁlon
and 218 or when_t he %ﬁg e start nessa%e iS nQ

r ECBF R S P e B TS P IS O aH Bﬁld%fﬁﬁﬁﬁ’@%md

tha CRMEyelé anfePmidHne stdrhgRC 66k inee1Vd GRat N or when
existing cycle information until receiving the cycle

sERPLCHEESBERFT PBRfade ABVPL ERSHERS 5PF SoBFeE HiRsSetime
U 3PS5 S §he haBRYE Thel %h&b%!;dn%}&e@%ﬁh@&&ﬁd&d& t‘b‘&h

cycle i nformati on storage sections 118 and 218.
sybeanisbhng gw?e@i mnﬁormt@onagnménrq@mrlmtehencycﬁ@ Fwt

tungss ddnYa Bbw R Sn&’rﬁ{éfs‘lgh%oﬂ‘iéé aHs m;l%m%uaﬂh Burce

conmruni cat’ron e aperlo C nessage t
doésntmﬂiemeQﬂitqabeeatonadnénqtha|CWylev$nfqrmattun caoragd

CUBLLAR, 24 50Uk id IS el ol AEEL 0, FNEERAT,
Ofmaémeanl ehe Nnredli €limé prality i of thbapcrﬁdwlbomesa;gbhehlle
e ImIe L USRS LS SPOLL O CATILERL L0
CQBkE AottRithG e 2RO Bid Bh Bityleddrd S BheStt® of coupling
or decoupling the sets.

[0125]

EMBODIMENT 3

' The foregoing embodiment 2 is described by way of example
in which the initial state following the inter-mode transition
is the aperiodic communication digsabled state in either the
vehicle monitoring control device 2 operating as a transmission

control station or in the relay devices 1 and vehicle monitoring

control devices 2 which operate as the transmission subsidiary .

stations. In the present embodiment 3, an example will be
described in which the initial state following the inter-mode
transition is an idle state.

[0126])
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25 control station or in the relay devices 1 and
vehicl e nonitoring control devices 2 which operate as
the transm ssion subsidiary. stations. In the present
enbodi nent 3, an exanple will be described in which
the initial state followng the inter-node transition
is an idle state- 30[0 1 2 6 ] 51 The train
comuni cation system of the enbodinent 3 is basically
the sane as the configurati ot shown in FIG 10 of the
foregoi ng enbodi nent 2. In addition, the
configurations of the relay device 1 and vehicle

moni t oThé G ra®it coumueeya €on? sPbtd @ £5the &nbodiment 3 is
comuni cation systemare basically the sane_as those

ofP3ELERILY Bhe same a5, RORRETGLLER SHGVR 1ot Greht Of the
Theragbad) BRsdaidedlt i €8 {dRmibhe the rcﬁﬂ@k?%aﬁ:’f@ﬁg JFette

1 and the foregoi ng embodi nent 2 in that e
c oipdEYi anicent @pdl eehimiggeoniforing (dophsoll Beviae 2 of the

: . Les . . ¢ ==
TR (PR Bt §54 5% Y1 (bR ke’ A0 ML Xk
WiHIGeba d&sshavmeth the foregdindpmbaiiment . The embodiment
Ecati.on cl e Managenment Sectiopn | ntrQ
SCAPLBEETH §85m U EoRoate EbodliRRE ML 4 REC fesotns
C @niuaimait Din $hat €hé catmin idat i6h ci-bPe ARRAGENeA sk0Bions
cycl e managenent section of the vehicle nonitorin

 Ori BN 2 FRBRT® SR SPTRRLSEC { FoCYS LA B SRR AFion

Sts@abhOofnd RghBesdf@ N comuni cati on system of the
enbodi nent 3. Incidentally, the configurations of the

veﬁpd}a'ﬁb noni toring control devices 2a - 2e of the

B! B, $odiGAREIGR Ly 08 SRR L05S o 1

[0128] (1) Operation by Communication Cycle Management Section
in Control Station Mode.

FIG. 16 is a diagram showing the communication state
i:ransiti_on of the communication ¢ycle management section of the
vehicle monitoring control device operating as the transmission
control station in the train communication system of the
embodiment 3. Imcidentally, the configurations of the vehicle
monitoringcontrol devices 2a - 2e of the embodiment 3 arebasically
the same as those shown in FIGs. 4 - 7 described in the foregoing
embodiment 1.

[0128])

In the following, the operation of the communication cycle
management section 211 of the vehicle monitoring control device
2 operating as the transmission control stationwill be described
in detail with reference to FIG. 16 and FIGs. 6 and 7 shown in
the foregoing embodiment 1. In addition, it is assumed in FIG.
16 that the communication cycle management section 211 of the

vehiclemonitoring control device 2 operating as the transmission
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In the follow ng, the operation of the comunication
cycl e 25 managenent section 211 of the vehicle
nonitoring control device 2 operating as the

transm ssion control station will be described in
detail with reference to FIG 16 and FIG . 6 and 7
shown in the foregoing enbodinent 1. In addition, it
is assuned in FIG 16 that the conmuni cation cycle
managenent section 211 of the230 vehicle nonitoring
control device 2 operating as the transm ssion 52
control station is in a control station node as its

opsretrodnstEden #dnt Hadonthel GHINYBh GRIdeORs GXS! Speration
nanqg;ngg# ﬁections 111 and 211 of the relay devices 1
ehPtt EPHD FPE FITIYRLERIH CYRM RepgRrant clecopenaial
asadd@11 réNERk SR18Y SMPed 9%:1%@1&&%%&4%!&‘{19 c[ao tyol
subsi diary station node as their operation mode® [0 L
2 dpvices 2 ghial opeumsecshhive Eransminsiyn [sebakbizggnealt ions
seftd QR 21y tion.nmode starts the
timer at t esggg%ﬁ' %glg%g%f"% t%%eé%(r)l_‘rlrlﬁﬁﬁi R84 OB qde -
and Ot @9itasts, without setting the 10 transm ssion

control,. tien change fl.ag, the cycle start nessage .
to th eL‘Jé%%Ttra}u e &9 H‘qﬁ%qlggnﬂfé&eﬂ%’?ﬂgeg‘&ﬁ i HirE191 2litnin
t Hdhes obstxtilasyasici mode Naxdatei thd NG mbE a5 FneSEOAYE point

e, e selecting section 215 and intra-set
{13 B SSTBPACRRESY FYETS aead BEOAGHASS SviNLEHSHF FELE RS the

C CTRIBICHK eIt oRY.eb £ s FRNRGETRREe 3854 | PRk %%éllej ftatt melfage
control station node to an idle state ST13 (transition
TF‘éﬁPl)th.e "f‘U‘m_’I:"SiQﬂ'tion cycle management sectiong 211 in the
subsidiary station mode via the transmission message gelecting
section 215 and intra-.set transmisgion line interface 28. This
will shift the communication cycle management section 211 in
the control station mode to an idle state ST13 (transition TRi1).
(0130]
In the stage (tranmsition TR14) in which the idle period
{fixed time period) based on the contentes of the cycle information
‘has elapsed from the start of the communication cycle, the
communication cycle management section 211 inthe control station
mode broadeasts, if the control station mode is maintained, the
cycle start message about the next communication cycle to the
communication cycle management sectiona 211 in the subsidiary
station mode via the transmission message selecting section 215
and intra-set transmission line interface 28 without setting
the transmission control station change flag. After that, the
communication cycle management section 211 in the control station
mode shifts the communication cycle from the idle state ST13
to the apericdic communication disabled state ST11l (transition

TR15)} .
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In the stage (transition TR14) in which the idle
period (fixed tine period) based on the contents of
the cycle information has el apsed fromthe start of

t he communi cation cycle, the 20 communi cati on cycle
managenent section 211 in the control station node
broadcasts, if the control station node-is maintained,
the cycle start message about the next contmunication
cycle to the communi cati on cggl e managenent sections
211 in the subsidiary station node via the
transm ssi on nessage sel ecting section 215 25 and

i npat get Jtransm ssion line interface 28 w t hout
setting the transm ssion control station change flag.
After Fhengpesiatifi eeRmuasce i dieripshearied difised

21k mieNpd 116850 i of
cormunr cat idgnﬂ%/%lgi’%?%'m t eggfj‘g'f'e §ta‘a:1t§%ﬁ %%féet% Bgsmene
afEcttden @13 gvraniachranmitdes dvbe dhetateri8F1d communication
(t Y 0 0 3.1 Mhen e
Rl Btace aRle the Ahe Lol PR R R R b PR ot
peaTilad ) timiciapsEd 2) t hen cafaitiba atwian elelfperiodic
managengnt sectiQn 211 makes a trapsition fromthe
B At B P4 T R8T SFcHINg BEBLas Bap #lepged.
ApMel Ritinfin LEHTIBAICGRLE Al heGest £d:P2 Nirdcdsd ARMsl £ 08
TR12). 1In addition, when the aperiodic conmunication
erfdFMSh R T@ULF icempunigat igagrodled ssake FFdedo threidle
CQJFRVRI SRid QReyed RRAAMEIENt section2ll malces a
transition. fromthe aperiodi c communi cation enabl ed
stdPel 8§12 to the idle 10 state ST13 (transition

TR13) . o} r s oRelar .
idle pgr&g% %%%ere?%%%(e)g#% ?hggg%%lggtl ong%ll g i
neihegermninisetiomeyld managéamerntopéclons il iionthedentscl
to.,be.shifted.to the t s ssiqn subsidiary 15, ., .,
SCEPESR IR R BEpP TP oS, ERett ST PR PR S gl ary
| tstaetion tWikth! £h SHBuPSiag 0akelplShat bprtHRhaege, fitagets
t thg %:%acl_e i_nforrmtign in,the cycle _start rres?f%%(l]e_

ab FHEPTHERLOR SifRP L A HadHoR yEraae] §lag Fosthe Er

t Nidiforhdl RO RALHRL Ak 08 MGhendBiaAReEBHI: 86t hea 211

in the control station node broadcasts the cycle start

. e RYRI%a- 1R €¥FY%he transmi ssion control station

chapoe sfs4pg is set to the conmunication cycle
managenent sections 111 and 211 in the subsidiary
st at i oAfRsdhati atheheonmunicat ke oyciremanagement section 211

in the control station mode broadcaste the cycle start message
to which the transmission control station change flag is set
to the commumication cycle management sections 111 and 211 in
the sﬁbsidiary station mode via the transmission message

selecting section 215 and intra-get transmission line interface
28. Thus, the vehicle monitoring control device 2 operating as
the transmission control station shifts to the transmission
subsidiary station (gubsidiary station mode) (transition TR2).

[0134) '

(2) Operation by Communication Cycle Management Secticn
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25 selecting section 215 and intra-set transm ssion
line interface 28. Thus, the vehicle nonitoring
control device 2 operating as the transm ssion contro
station shifts to the transm ssion subsidiary station
(subsidiary station node) (transition TR2). [0 1 34]
30(2) Operation by Communication Cycle Managenent
Section 54 in Subsidiary Station Mde. FIG 17
is a diagram show ng the comsani cation state
transition of the comrunication cycle managenent
sections of thevehicl enonitoringcontrol devices and

r el gudeldices gf&gﬂbn5M@@§fate as the transm ssion
subS|d|ary stations in the train comruni cati on system

of theFEfbddi A Hagrar hawing| he Fﬁ@%tgai‘ 5388
Oftztalﬂga.fﬁrﬁlﬁfd@{é {:ﬁi@a&qohbc n%é:énﬁant sectlons of

noni t ori ngcont rol eV|ce52a - 2eofthee odi nent are
badieceshirlemonigoring cohteel devitegsand relgy mmmes waich

f ULIGLOG% LURQULIE 40 dy G EEINALLYe1dIC 0 the trasn

|ary statron no s a nor nmanages
t emeonteaticoat spsteny of eshe rmbodimatance mmt:tddmalmy.cltexe

start_,nessage fromthe transm.ssion control stati.o
PSR OO SRSES | P CeRARSy S HE. o AanT B4 En
Cdn8 Sot ThPsetR -8 2B @1 M 43 1 oo 4mmerk531&éh§’asa]cany
The conmuni cati on c¥cle managenment sections 111 and

214he faneas SesP RfaFeRt 4t 1 Gnsliﬁ?@et%tf@?fe?‘?ﬂn@ ¢rhodiment
auf 0@1@95@11&%? 'fﬂgegﬁﬁézﬂl)ﬁ.r?gtﬁ'&:.&ﬂ] %o&& Hzk a R?rr?al:]l mode

(transition T , and start thelir timers.
sdrhatt wgﬁhéhcmmcmum cyelas dnnacpardance(with the

Seéyélgn r%gj;ve%ggrél Crom tﬂéqg 5Bl 8 Yoot 251 ¥ ? ?ﬁ&? and

ase e contents o
cysod aui:micmqmat node shat endanargead the commtihiradlipnecyaldendgn

into t ate 5T213. [0 1 3 6] The conmmuni cati on
AR TR L P oReET and 211 25 11t he
aut[@nprzos'} nDde start the conmunication cycle, and
make a_transition fromthe idle state ST213 to_the

aperi olPe SOBMHBHFEHEPORYTHE IPPRIETIATY, BSCHOPF hhb AT, 311

| CHrf rperddifidNedchi [6h RBALE WhteRas@dh 6hHe thit caoRhRN nGde
of the cycle information has el apsed (transition

TF@W}iw*F#iYa@l%ﬁqn Bhe s (Eransdfépp JgrélRpand start their
glog_gﬂgégbc aht Ohedibgal! SteP Sl Lolhirt Rt bl EnyRAEI R8hadd@ent
sections 111 and 211 in the subsidiary station mode start the
idle period based on the contents of the ¢ycle information stored
in advance, thereby entering into the idle state ST213.
[0136]
The communication cycle management sections 111 and 21l
in the autconomous mode start the communication cycle, and make
a transition from the idle state ST213 to the aperiodic
communication disabled state 8T211 when the idle periocd (fixed
time pericd) based on the contents of the cycle information has
elapsed (transition TR214). In addition, when the aperiodic

communication disabled period (fixed time period) has elapsed,
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55 the communi cation cycl e nanagenent sections 111 and
211 make a transition fromthe aperiodic conmunication
di sabl ed state 3T211 to the aperiodi c contmuni cati on
enabl ed state ST212 (transition TR212). Subsequently,
when the aperiodic 5 comuni cati on enabl ed peri od
(fixed tinme period) has el apsed, the conmunicati on
cycl e managenent sections 111 and 211 in the

aut ononous node shift to thessdl e state 9T213
(transitionTR213). (0 13 7) In the autononous node,
the storage content of the 10 transm ssion source

i dbat ¢dnimemiocdtidie coylé ancthgehete $8a0onsS 1YACAH 211 make
Rgcg}ving.the cycle start, nessage in the autononous
nod&T HH;

185 EhBE METApeLe TrEMMBLREonsdEsatded ghate

ast221 koS tBE CaddiliOal & o dihGh Eod f¥cRr BRIINY SEALAGS 212
sections 118 and 218 the transm ssion source

i JERERFAtdPn| TRIURS - c Pubeeaientiy netheagbhe angrifdimke a

t bamehdiRn Ll r [y 1)..[0 1
CofiRiicARibd EABI AR TNk h NS boilDal R b,
1 e gegmanicanionheyaier nalagendst seationfeil dndTEYS iatthe

t (Vi I t, . _Thus,
¢ Ra-SRaEhk e B P P Roe 30 n b AR REREY LebmRafto FEoti
2100in3t7He normal node start the idle period based on

t he cgﬁtggts of the cycle information in the(§¥cle
start S g EORAlCR tMedey nERe SheTRR costark fTrbs

(tramsiilsk06n T30ty . 1ddhtirdeP]o2 BMbERy IRl of £ INAEELy& NS

cgcle start ne§saq§ for a certain time period in the
| UREARt-afecSTiy the afdertont TRopDYe in the anhenoneesmads
CYRb @MROACRITRRL SRAl ﬂ%g]eman@%c%}éng rﬂ?ﬁaﬁ&'%ll store
content of the transm ssion source iaentifier $tored
i inEcheyeyels dnfermtiion storamge ssecidnendid Hhdagads 208;

?tg?%%ggl!ﬁ.t%ﬁ%cnﬁ %%g§§é Iigglég’zpfite% Ip %hg ucty%qgné)t%%tnr?eds%age, and
make a transition to the normal mode (transition TRZ21).
[0138]

The communication cycle management sections 111 and 211
in the normal mode start their timers at the receiving points
of the cycle start message. Thus, the communication cycle
management sections 111 and 211 in the normal mode start the
idle period based on the contents of the cycle information in
the cycle start message, and enter into the idle state £T223
{transition TR221). .

[0139]

When not receiving any cycle start message for a certain
time period in the idle state ST223 (transition TR229), the
communication cycle management sections 111 and 211 erase the
content of the transmisaion sou:;"ce identifier stored in the cycle

information storage sections 118 and 218, and make a transition

to the autonomous mode (transition TR22).
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[ 0140 On the ot her hand, when receiving the
cycle start nessage in the idle state ST223
(transition TR224), the communi cation cycl e nmanagenent
sections 111 and 211 conpare the content of 5 the
transm ssion source identifier of the received cycle
start nessage wth the content of the transm ssion
source identifier readout of the cycle information
storage sections 118 and 21856 Unl ess the contents of
the two transm ssion source identifiers agree, the
comruni cati on cycl e managenent sections 111 and 211 10
maK® B4t hnsition to the idle state ST223 (transition
TR228)0 %g 1411 In contrast,when the contents
of t he®R KBSt PRI HVG oFPL ERERIViRgNERS FEFLe A5REe message

(tinabRe tid0B ifR2éS3TodN e LAIMMRLE 3R290 ) C YL cHRRAIENE
sections Il and 2I1 erase,if the transm ssi on contro

5=Y§€3tmadwgemwg@ercr-agn%flltlh@nw&lecgque he sergdehtsof
bagR S&nshitd LbXtel %ﬁflgp%fcglqet. %Qge%{%edt cle start

transm ssion source identlfier stored
| WegEABe Wohh @@rqgszesemﬁ the traﬁsm:tuinbﬁascmrdennhatafzer

I i £i.0 Qnonous node (tran

(3%881 8 b8e! c@J’% ess Pﬁma‘f’roélns?ﬁ FoH < 6ﬁf’? 3118 at'é%?‘:b%
chadgss fthageanftehbe ofythe tob arnERESAGR SR daeRibnteE s
the tran ition TR225, the .conmunication c¥cle

OFEPRLTAE PR CER G BARGEIREE Bertins 1t ped 211

Cytﬁke étt&&hsiﬁ%‘haﬂs 1H0ud1d ReaPe dT280 MTRANGAE{ B TRYSE L.
25 fromthe vehicle nonitoring control device 2

opépalc i4 as the transm ssion control station, reset

the tifPéont3adt MBKEn Bnd LANntEQR tha g B%r&?ﬁh‘s%&*bﬁ iggisce

conmuni cati on di sabl ed state 5T221 ransition
[@FBEEEﬁPESEVVEﬁ¢Ethtranﬁétugurﬂﬁzaéhmnnhec@nmmyniqatiﬂm ericle

gf@d'ahgge..(éﬂt@%@u@? s 1B DT QP38 3%%1&1&%%{1%8 frql

€ cycle information has el apse
héaccmnnmhﬁ09¢|ﬁﬂagcytlmhe tirele gtawrhi weddage byx|been set

11 and i the nor.nma| node
S Sl S A T R VL AR
duﬂahtfﬁe& sicred IDIPRE ci61d4 HREGRRILE 66 st oSOFETHBEERIN=01N 8
enaﬁled state ST222 (transition TR222) . In addition,
WiBH A B TR BB HMAR taERe AUEPRANINE Tnde; H’r}'aPFFF(’é?P

t ipp@zperi od) has el apsed, the comunication cycle
managenent sections 111 and 211 make a transition from
t h€0abérd bdi ¢ communi cation enabl ed state 5T222

Unless the transmission control station change flag of the
cycle stért message has been set in the t:r:ansitibn TR225, the
communication cycle management sections 111 and 211 consider
it as the cycle start message about the next communication cycle
from the vehicle monitoring control device 2 operating as the

'tra.nsmissiop control station, reset the timer, and make a
transition to the aperiodic communication disabled state ST221
‘(transition TR226).

[0143]

When the aperiocdic communication disabled period (fixed
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10 to the idle state ST223 (transition TR223) . [0 1 4
4 (3) Operation at Decoupling of Sets. FIG 18
is atimng chart showing a flow of the operation at
the decoupling of the sets in the train comrunication
system 15 of the enbodinent 3, in which the set 61 is
separated to the sets 6d and 6e. It is assuned here
that the transm ssion control station in the set 6f is
the vehicle nonitoring contret device 2a, and that it
is decoupled to the set 6d in which the transm ssion
control station is the vehicle nonitoring contro

dendimeepeddoaNbadBdtch ML coftet® & tWBiGR1L NG Formation has
ransm ssion control station is the vehicle nonitoring

t
cHPPERd fermcEho starh a6 )the commmieation wyche, ddte 61.
t ohi o) 2€. : . : g
{ heTHER el oRgel Ohbfitecait e S £ o PEPIAERDHofRa1
cyore makg &t tyamsd hien 500wt el epert iedibcomven idatdikn disabled

r egly | ; the vehicle nonitorin

cont F%Igglgg\iuq:cde:é gﬁ-gl‘ﬁée&gn Terays devt 8%%1’]!%{ 5%’0':3 Br4q2
t H&rsesittiopofR22)f. tTheaddiimivni, CelidroRhe yagper-idic
Subsequent |, the_vehicl e nitQoring control_ device 2a
o SRTERER e crdBa A PeriBa b #af G TORTHT e Maapsea:
Mhiet ennte 130t DANtyele dRndgehert Sc8¥Mbiehl ¢l £d314 Onake
the vehicle nonitoring 58 control devices 2b - 2e and

r & HyRaL s ot hefper hodig rommppicat iongnabd od pEate §F322
MesSene id8asad BebhPdiGAESSRASTRIPA broadcast are
sent to the vehicle nonitoring control devices 5 2b
an802c4Ah the relay device la, and to the vehicle
moni t of4yNgLe LN | via the relay
devi ces | gpand I b. 2 g%éeci%\%?%g‘qq ﬁge}dgég?e start nessage
500a, E¥e ¥ehischdimdngtadwirngsloenngad fllewicfeshe bpefation
2 thei.r tiners considering the receivin
s deciiihe hie LT GRS dhindRal Gitpyadih
of the embodiment 3, in which the set 6f is separated to the

sets 6d and 6e. It is assumed here that the transmission control
station in the set 6f is the vehicle monitoring control device
2a, and that it is decoupled to the set 6d inwhich the transmission
control station is the vehicle monitoring control device 2a and
to the set 6e in which the transmission. control station is the
vehicle monitoring control device 2e.

[0145])

_ First, in the get 6f, the vehicle monitoring control device
2a operating as the transmission control station broadecasts the
cycle start message 500a (denoted by the black rectangle in FIG.
18) to the vehicle monitoring control devices 2b - 2e and relay
devices la and 1b at the start point of the communication cycle
N. Subsequently, the vehicle monitoring control device 2a
broadcasts a periodic message 600a containing the monitoring

control data on its own vehicle 4a to the vehicle monitoring
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10 timing of the communication cycles, and nmeasure the

tinme el apsed fromthe start points of the cycles while
timng the aperiodic communi cation di sabl ed peri od and
aperi odi ¢ conmuni cati on enabl ed period. [01477 15Next,
the vehicle nonitoring control devices 2b and 2c
broadcast the periodic nessages 600b and 600c

contai ning the nonitoring control data on the vehicles
41 and 4c. In addition, receBving the cycle start
nmessage 500a, the vehicle nonitoring control devices
2d and 2e broadcast the periodic nessages 600d 20 and

6EEa reRnE&)iRie8g2b e 2@0ahd (Fd1Ag &6Fildee! 18lai @B.t he
vehi cl es _4d and 4e. [0 148] Thus, the vehicle
5ﬂg control device 2b receives the periodic

nmessaghs S0 <POAC neBRAG &Hd2000¢ pe@@&%ﬂ‘%@é,@@%&'&o%

noni tori ng control devi ce 2c recelves#t e perlgn;c
nexssdgast GOGa seBO 0y tBEOluird e600H toring ptaitepbrdeviges
vehi i [ ev| j .
VBB DL LG D30 B A SR bt
vetniodod denidesr BdgambRervla ddel celalde deetess/as &l 1b.

peri adi.c ssages 600a, 600b, 600c and pd. 30[0149
PRRoChRa T afie Stonsoants S O Pebtae Bovitoiaha
agsht@®laievtiba® 2B, .20, A 8&d 26Gte8PthBULLiBEs considering
comuni cation of the conmunication cycle Nin

aBROFBRICENAIPORDE R O L (e AL AT RISERYE BOU AP FOMAAET
VR GloCo AT bOfuln cOIEA BYoLlaN | £ éhsu dHaC M Efapsed

hand, 5 as for the set 6e, since the cycle start =
nEssnghe 500t ddatant she ayeles whidnthiimleg theeapenigdic
S f . eV i cat | I k ]
Bl 0 PLE U pROIR Ok RE forbumt et
oéndlfl eihpexiaduni cati on cycle N, the communi cation
Cﬁg£§‘¥?gagenent section 111 of the relay device |b in
t e e and the communication cycl e managenent
sect i mest 2lthedrehhEl e/ @bhit @ iMan cbhwitalg devidasoRbdavd Ces

SRR e e Bt PRS00 L BB iR aP s ene
monitoring control data on the vehicles 4b and 4c. In addition,
receiving the cycle start message 500a, the vehicle monitoring
contrel devicés 2d and 2e broadcast the periodic messages 600d
and 600e containing the monitoring control data on the vehicles
4d and 4e.

(01438]

Thus, the vehicle monitoring control device 2b receives
the periodic messages 600a, 600c, 600d and 600e, and the vehicle
monitoring control device 2c receives the periodicmessages 600a,
600b, 600d and 600e. Inaddition, the vehicle monitoring control
device 2d receives the periodic messages 600a, 600k, 600c and
600e, and the vehicle monitoring control device 2e receives the

periodic messages 600a, 6€00b, 600c and 6004.
[0149]
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is control device 2a) of the cycle start nessage
stored in the cycle information storage sections 118
and 218 . Fromthis point forward, the comruni cation
cycl e managenent sections 111 and 211 nake a
transition to the autononobus node, and nanage the
start timng of the comunication cycles with their
own timers. 20[0 15 1] After that, assume that at tine
T6 the vehicle nonitoring castrol device 2e is
establ i shed as the transm ssion control stet ion of
the set 6e. In this case, the vehicle nonitoring

cont r ainedlepieL Be2 @ £t [ liebOGONRISLS RBtdcABSEd 88 WR at time
control station manages 2S the start timng of the

c BhmirhE it &hcepeinueg the apmusdcatipn of AhE qorEREEARien
IE! §} §§ .500 H a QQQIE m
?eg%(ang' f’J]ar“]';clflg ?%;%ut%g thée Se%c : 5008 fro

ein e noni toring
c bhe nofhidde ingmifdring copt eyl device Jab an thee other thand,

P8 i W P THIREE A R, B A S B e
C epwiy,Cid ¢dit inyek €ho 1dbe dtaek 65 the pravikivzi cammiind ¢dision
idle, 60 state. [0 1 5 2
cycle N.
[0150] |
When a fixed time period t0 has elapsed from the start of
the communication cycle N, the communication cycle management
gection 111 of the relay device 1b in the set 6e and the
communication cycle management sections 211 of the vehicle
monitoring control devices 2d and 2e erase the transmission source
identifier (identifier for identifying the vehicle monitoring
control device 2a) of the cycle start message stored in the cycle
information storage sectione 118and218. Fromthispoint forward,
the communication cycle management sections 111 and 211 make
a transition to the autonomous mode, and manage the start timing
of the communication cycles with their own timers.
[0151]
' After that, assume that at time Té the vehicle monitoring
control device 2e is established as the transmission control
stationoftheset 6e. Inthiscase, thevehiclemonitoringcontrol
device 2e that becomes the transmigsion control station manages
the start timing of the communication cycle 0 using the timér,
and broadcasts a cycvle start messagé 500e {denoted by a white
rectangle in FIG. 18) to the vehicle monitoring control device
2d and relay device 1b at the start point of the communication
cycle 0. Thus, the vehicle monitoring control device 2&vstarts

the communication cyele 0, and makes a transition to the idle



10

15

20

25

30

In this way, by setting the initial state after the
inter-node transition to the idle state, at tine T6
after the set 6f is decoupled to the sets 6d and 6e as
shown in FIG 18, the comruni cation cycle 0 can be set
to the idle period i mediately after the vehicle
nmonitoring control device 2e is established as the new
transm ssion control station. CO 1531 10The cycle
start nessage 500e broadcastsdi s received by the rel ay
device Ib and vehicle nonitoring control device 2d at
time T7. In this case, the communi cation cycle
nae@enent sections 111 and 211 of the relay device Ib
and vehicle nmonitoring control devi ce 2d do not
rk@ilrb e content of the transnission source 15

| dent izl @h 5 @by ! BE sE¥CIRy 138l t PSR dftelRBe 6)E4L mode
i nformation storage sections 118 and 218. [0 1 5 4

Theansithen comibei £31d shatyclad FinadgemeitesddE 8RS of 1s
and 211 of t r eyj a hChEs MR t grd Ng
Bsbrelont dBenBeBY fba g delBiouE InCr R [

t camamiicat b spole o datebe isebaro the tidde prelied dmmediately

TERE R B0k B BeAFLS) TR AL Weantanes
CQBSilgﬁhEQgtﬁdiﬁmissioq control station.
[0153]

The cycle start message 500e broadcast is received by the
relay device 1b and vehicle monitoring control device 2d at time
T7. In this case, the communication cycle management sections
111 and 211 of the relay device 1b and vehicle monitoring control
device 2d do not retain the content of the trangmission scurce
identifier of the cycle start message in the cycle information
storage sections 118 and 218.

[0154]

Then, the communication cycle management sections 111 and
211 of the relay device 1b and vehicle monitoring control device
2d store the content of the transmission source identifier of
the cycle start message 500e into the cycle information storage
gections 118 and 218, and start their timers considering the
receiving points of the cycle start message 500e as the start
timing of the communication cycles. Thus, the communication
cycle management sections 111 and 211 carry out the communication
of the communication cycle 0 (idle state} in acco:_:dance with
the cycle start message 500e. After the completion of the

" gommunication cycle 0, the c:ommx_mica_tion cycle management
sections111and 211 manage the start timing fromthe communication

cycle 1 forward in accordance with the cycle start megsage 500e
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‘descri

recei ving points of the cycle start nessage 500e as
the start timng of the communication cycles. Thus,

t he conmuni cati on 25 cycl e managenent sections 111 and
211 carry out the communication of the conmmunication
cycle 0 (idle state) in accordance with the cycle
start nmessage 500e. After the conpletion of the
comuni cation cycle 0, the conmuni cation cycle
managemnent sections 1lljki1and 211 nmanage the start
timng fromthe comunication 30 cycle 1 forward in
accordance with the cycle start nessage 500e El from
t ARy €hé 18081 d it BY GO M@ bollQiehvGBe 28, [0 1 5 5]

As descri bed above, according to the present
erfodin®ht 3, since it sets the idle period, which
enabl 28 & BL& %o%, .5ac9'_f r‘&@l&? décéq %h%yﬁ:l:fse%ttaéﬁbodiment
nmessage and a nessage’in the e of " communi cat1 on,
t, shece nitt sats shat Hilaf periddiewhixleenablies commsiidagion

it,_ca revent. the cycle start _nessage | i at

6% By e Stenn FenriReSetos oo irerras B Hedhfadie o
SteidniuaDcd tidm, beb Nghedehay el yate NErIs@agehe Nritbe-waie Se
of transm ssion at the 10 establishment of the .

t FEARSAHE LR 0 AT Rt PRRVESE IO AYC I EBREF MGPF2TS drpefiately

Shiddr 4R da13E SR Y £18d Bl SndrTBBdbR LB Al dRftibAErom
idle period after the establishnent of the

tlp%@rm_rﬁigﬁy@ﬁ noatwasisage 4n Bee coarge sf ga;ansmission at t.he
B e e

y way of exanple in which the initial state
f bt keniahd £t o ti ecanpuwryrshediet imedisteieaf e the diddd

t hat, enapl es . co ni.gatjon .of .o €S
eSS ok R Jabith o hhe] edBg it nLBiEron
coraaiadncation, it is also possible to set the 20
injtial state of the comrunication cycleto the idle
st éﬁiﬁﬁ this way, the sanme advantage as descri bed

above rgafadaa2¢h| eyRtioupR the fékegoing embodiment 3 is
described by way of example in which the initial state following
the inter-mode transition is the idle period that enables
communication of only the cycle start megsage and the message
in the middle of communication, it is also possible to set the
initial state of the communication cycle to the idle state. In
this way, the same advantage as described above can be achieved.
[0157])
EMBODIMENT 4
FIG. 19 is a diagram showing communication cycles in the
train communication system of an embodiment 4 in accordancev with
the present invention. The communication cycle is a unit of a
communicationpatterncarriedout repeatedly inthe communication
via an on-vehicle network. InFIG. 18, inthe communication cyclg
are specified a high-speed periodic communication period, a

utility period, and an idle period.
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EMBODI MENT 4 FIG 19 is a di agram show ng

comruni cation cycles in the 25 train comuni cation
system of an enbodi nent 4 in accordance with the
present invention. The comunication cycle is a unit

of a communication pattern carried out repeatedly in
the conmuni cation via an on-vehicle network. In FIG
19, in the comuni cation cycle are specified a

hi gh- speed periodic comuni cégion period, a 30 utility
period, and an idle period. 62 [0158] In the

hi gh- speed periodi ¢ communi cation period, a prescribed
pefpads® yessage is transmtted and received in each
conmmuni cation cycle. In the utility period, Iom&speed
peri odFt thechigfnmresad iRt icdie FFERieation, pexied,

CQPENEY SRl AiOHEL Gebkaddds %mﬂa‘edwa%a% dsch
carried out” in the comunication cycle N+1

| Feomdemicaltion cysl¢ or Im the aagéry ppeiod olannrread pghiodic
p r | O r I t

G %o t‘lﬁ&%{;ﬁiﬁ'g %.s Sglgltl d %1#6 ?{Lﬁat?% é% ;;/{CPE:@&P Wﬂi‘é %? %gi
capantmdxuccmmunyciﬁidmmmageu&adosE&hthac&ﬁmﬁhwbaoithfcle

hi cl e npni ng trol devic operati.n
! R el s aF ML moReads, EgrtoPoBRiee fop PRptod
ermadmaeméngluh be 'El’féepéli‘idd t¥ weeofthmbaté® in the utility
comuni cation cycle, the conmunication cycle

rERERR e RAR SR PYATE QSIRECAIGIR VS ABRTIETTSRG Section
C%ﬁﬁ.ré’f £ @Vﬁé‘tﬁc%eotf?cﬁ{ﬁurgg% kb8l ldedeB 59 Feﬂa&% £8la

station can eS|gnate e transm ssion of a message
vmbtrhnamzeha‘lfoerc@ntr@y peatirreadn Adsmuerda: iofFhegnkedinent
15 ARSIOILAG, BySidUchdre
o% tgé'%§Eﬁglg%é%Féggggég%qhgg% e engodinen¥ 4. As
s lvomnunivdEiGn @@;let henageneatsserttion 211 of the vehicle

monitoring contreol device 2 operating as the transmission control

station can designate the transmissicn of a message with a
different type in each communication cycle.
[0159]

FIG. 20 ig a diagram showing a structure of the cycle start
message in the embodiment 4. As shown in FIG. 20, the cycle start
message of the embodiment 4 consists of the fields corresponding
to the message identifier, transmiseion source identifier,
transmiseion contrel station change flag, cycle length,
high-speed periodic communication durationm, utility period
application and utility period duration, respectively.

[0160]

In the utility period application field, information
indicating the application of the utility period in the
communication cycle is stored. In the example of FIG. 19,
information indicating low-speed periodic communication is

stored in the utility period application field of the cycle start



10

15

20

25

30

20 nessage of the enbodi ment 4 consists of the fields
corresponding to the nessage identifier, transm ssion
source identifier, transm ssion control station change
flag, cycle length, high-speed periodic comunication
duration, utility period application and utility
period duration, respectively. 25[0160] In the utility
period application field, information indicating the
application of the utility period in the comruni cation
cycle is stored. In the exanple of FIG 19,

i nformation indicating | ow speed periodic

CAREBAGECA LI chfima3 cat O6:2dytTe e THtdddl £ Yorpe Lhfskmat ion
application field of the cycle start 63 nmessage in

t HEICHRITR i APEE F%@F%V@W@“’H-caltﬁo’aodaﬁ tSEgRed j i GFﬁa‘f‘ij&’rty

;%@él%fat LPoh sRRRL 50 He 1 GOTFUMCRLE AN edrf ¥Rl gk Nid e

ilTity ‘period application field of the cyclé start

wew@ugecahnxheYGbnﬁ&nlcatlon cycle N+1. 10161) The
33ﬁ§q$ﬁ on such as the transm ssion source
transm ssion control station change fl ag,

cycleTheﬂgEhnmhﬁghsspnadtpemkedhmlaaunnﬂmhceeﬁdmntifier.
dur ati on, plication o peri.od.and
craemons it BBt PiehLob Patse dhebn S 488F e | n
t RggH-Rekyd Seat od iceblim@ ch feorC ek 19haldpplEESEIEM, of She
referred to as cycle information collectively. The

r e ik peeod ag di)’éﬁFéP%rﬁ?nFPSr‘Mdé&ﬁtP’b‘fl%vT“&’e‘? are
CaYdvbUin %ﬁ%ﬂﬁl@@&uéﬁn £k Pad Be Qi uphiL 'sEaP@Hn‘é@ééfgé Nig

accordance with the cycle information read out of the
cyeﬁa;nsﬂapﬁswayéagefonmﬁuéom6912$ctlvely ABheiEe Y drRstd oS

GRLELE oézﬁ#&%t%fasv#e gl IRt A hication

en%%oys e cycC ormati1 on Tor specifying t
urid ithe p;ewemﬂplé mettwoek imacbypmnﬂomtlhmm Dmale

period and dur t|on f nmessage.f 9 be_comruni cat ed
a$‘é£°§'gf‘t O £178 c%%ﬁ ‘é% Bart Hedfade:

[0162]
As described above, according to the present embodiment
4, it- employs the cycle information for specifying the utility
periocd, to which the type, communication period and duration
of the message to be communicated are set by the communication
cycle management section 211 of the vehicle monitoring control
device 2 0pérating as the transmission control station, as.the
period that classifies the communication cycle. This makes it
possible to transmit a message of different types in each
communication cycle, and to carry out communication in different
periods for different types of data as to the data to be
communicated periodically. In addition, as to the data to be
gsubjected to the aperiodic communication, a communication band
can be assigned to each data type.-
{0163]
Incidentally, the foregoing embodiment 4 is appl:.cable to
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20 cycl e managenent section 211 of the vehicle

nmoni toring control device 2 operating as the

transm ssion control station, as the period that

cl assifies the comunication cycle. This makes it

possible to transmt a nessage of different types in

each communi cation cycle, and. to carry out

communi cation in different 25 periods for different

types of data as to the dataeto be conmmuni cat ed

periodically. In addition, as to the data to be

subj ected to the aperiodi c communication, a

C (REUFe3bi A hBBEi kRt a0 -35 3h8 Rtk £68Ldwitat endorilRent

[0 1 6 3] 30Incidentally, the foregoing enbodi nent 4

i - applicable to 64 the foregoing enbodiments 1 - 3
ngof P $f foll owi ng enbodinent 5. [0 1 4 EMBODI MENT 5

5FI8. E s a bl ock di agram showi ng a confi guration of

t IRMBORIMENT 6Nt r ol section of the rel ay device of the

mbodi t j d t.h t
?n lgl IGEIF .1’2 tijFe a?%cf cé; Jga?%{erla.\évi S%OGC eoeg ! %ﬁggéuxla%\.{gﬂ cgfo Ehe
enteadinestitrbl hdsstion effdhei relayodéhizec ofif ilgueabodimeas 5

shown in FIG protocol canversjon sections 10 119
and 39%iFdaRfe WSFBttGEareéSHE éPgFBW%ct%ﬁn '1’?’%“5‘?1 &E?""Y

118 e Rk 1 60 8 106 P lBe b i mbRE 51BSS G ddaBRSHh tdethe

and received via the inter-set transmssion line _
i meaiigeeatipgamsiowopn T1F.15, Prorerole RamfRtE iog tataons
L1 53C0eg 100 ACHAE YEolbLtY BRAR shon (UBHIBAE Al1lbANund Resp

data | ayer omer | ayer on the intra-set
t reameRts Sitenprotewls efsheyueEager ramsnt tepd pad agpceived

tradeqpr k) te'rnséégrg%gmisé&n”ﬂﬂé qa&eﬁégcése 'waba&a L¥p.

for connectli on an connecti on by the automatic

coJml emsh bet ween the sets, the data |ink layer on the

I nter- ggt etxra?ng zrarl SwSJ.It%ri].nl il:kpee‘?se s, n‘Po a)élsueve high-speed
communication, the data link layer or lower layer on the intra-set
transmission lines 8 employs Ethernet {(registered trademark).
In addition, to maintain the reliability for connection and
disconnection by the automatic couplers between the sets, the
data link layer on the inter-set transmission lines 9 employs
HDLC (High-level Data Link Control Procedure), and the physical
layer employs RS-422 (Recommended Standard 422), which is a
physical layer interface standard of serial transfer.
[0166]

In this case, the intra-set transmiss_ion line interface

18 operates as an Ethernet (registered trademark) interface,
and the inter-set transmisgion line interfaces 1%a and 19b become
an HDLC/RS-422 interface. The protocol conversion sections 119
and 119b carry out protocol conversion of the message received

via the inter-set transmission line interfaces 19a and 1%b to

an Ethernet (registered trademark) frame. Thus, the individual
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20 BDLC (High-level Data Link Control procedure), and
t he physical |ayer enploys RS-422 (Recomended
Standard 422), which is a physical |ayer interface
standard of serial transfer. [0 1 66] In this case,
the intra-set transmssion line interface 25 18
operates as an Ethernet (registered trademarKk)
interface, andthe inter-set transmssion line '
interfaces 19a and 19b becongs an HDLC/ RS- 422
interface. The protocol conversion sections 119a and
119b carry out protocol conversion of the nessage

| SEpbit Bg R GRIE oPitug! BIBEAE 1PhandIE ene meagase
t riad eharithefrnatre(regioserddh eradehankiuftamss5 conponent s

of bgf rfLay control section 11 handl e the nessage in
é fiet het (registered trademark) frame. CO 1 6 7]

The prokd gRbtESSN CbhTENE19ACEédHions 1Oxpanand 119 carry out
carﬁ%out 5 protocol conversion of the nessage to he
t PERSAFEY CONYREEIaTe of ntiRe Megpaq9 HOshPsKTBWTRFTRA via the

| nigelagas tkaasﬁgh%ﬂblﬂ@ %&Qﬂﬁé&e § B8 tarld ng sfz%&nedhe
trademark) frame to an HDLC frame. Thus, on

i rRtderset (reabstnred tradepark) Qfaaaﬁﬁogené@ﬁ-ﬁe%#aé\s t @hus,
tlfgkgm LRS §hrgfls éltr @Q%ﬂqrrﬁﬁsisgﬁl&ii €s!JU 844 & eéorﬂr%gtagdco the
, NMessages 0o e ranme are hand
inter-set transmission line interfaces 1%a and 19b, messages
of the HDLC frame are handled.
[0168]
As described above, according to the present embodiment
5, it sgets different communication protocols to the intra-set
transmission lines 8 that connect between the relay device 1
- in the set and the vehicle monitoring control devices 2 and to
the inter-set transmigsion lines 9 that connect between the relay
devices 1, and includes the protocol conversion sections 1l138a
and 119 for converting to the communication protocols
corresponding to the individual tranemission lines 8 and 9 when
the relay devices 1 relay the communication between the intra-set
transmission lines 8 and the inter-set transmission lines 9.
This makes it possible to use different protocols for the data
link layer and lower layers of the intra-set transmiseion lines
8 and inter-set transmission lines 9. For example, it ispossible
to use a high-speed protocol within the sets, and to use between
the sets a low-speed protocol capable of maintaining the
reliability for the connection and disconnection by the automatic
couplers.
[0169]
Incidentally, the foregoing embodiﬁent 5 is applicable to
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[016 81 As described above, according to the
present enbodinent 5, it sets different conmmunication
protocols to the intra-set transm ssion |ines 8 that
connect between the relay device 1 15 in the set and
the vehicle nonitoring control devices 2 and to the
inter-set transm ssion lines 9 that connect between
the relay devices 1, and includes the protoco
conversion sections 119a andsgl1l9b for converting to

t he conmuni cati on protocols corresponding to the

i ndi vidual transm ssion [ines Band 9 when 20 the rel ay
de¥k Chsredol £ BmboRem&EHNLCY, tionbet ween t he

intra-set transm ssion lines 8 and the inter-set
trbBdnT &l on lines 9. This nakes |t possi bl e to use

di ff erﬁ{‘%d QLRC Qh Endilin {_ljﬂaec&ﬁt %ﬂﬁﬂ sl?cﬂgx 110 cn
| ayers o e Ihtra-s ransn1 I nes san

i mherreday dewinesi Esirenihstadded. séﬁaraé&kunﬂrem fite vshicle

posslble 25 t e.a .hi gh- spe otoco n the

D BeRLeortps, oot Ladkidn 7 pib £ Fofepiiia ShbdhhebiE 1 -
capablcompdnaiiti vt Bhé Gambefunekiabialsi the kelay Hevice 1 can
connect i onanddi sconnect i onbyt he ,automati ¢ couypl ers

156 E‘im’&QFﬂchrﬂéFﬁFaY?‘}/wth@mf’d:PégB? FPEFBOHATERE % %IG
?@al 1si:@Bhsc:E 81 a bt Beov 198 Rither @3R8 st en be-tik train

I n"addi tion, although the configurations
aicomsimigation wyistem ts.neacrcaré;n@re witle$he presenhsmyppbipn.

S e I t tr ude
ALY, AR RAHELALS S lth AL tnc
cmw@mcafasmc_t heisamd UKk widh the saome fahaylete/pecthe

can. be rOVI d |n the ehlcle noni { tyal
d&7LEE Gf %& EREHAGPa gbﬁga?ﬁgganotﬁe
CO(It)I}gW‘la]I on of the tral n comuni cation systemin

accordance with the present |nvent 10 In FIG. 22
vehi cl BRI THEFRESTOME Pt 81 3K 259 FopReriif,ta o
I @hr-AMsii=R6 66 35AG 9N Dh tBe bét 6a 1 FLiMci sk hEhsRelnypHoeb bRy
as the relay device 1 shown in the foregoin
eBdE$ iD.ans coquertpd via a transmission Iine 9C in the
set 6b. The relay processing unite 1E and 1F are connected via
a transmission line 9E in the set 6c¢. Furthermore, the relay
processing units 1B and 1C are interconnected via a transmission
line 9B, andthe relayprocessingunits 1Dand 1Eare interconnected
via a transmission line 9D.
(0172]

In the train communication system shown in FIG. 22, an
on-vehicle network is constructed which carries cut information
transmission via the transmission lines 9A - 9E. For example,
‘the vehicle monitoring control devices 2A and 2B carry out
communication within the set 6a via the relay processing units
1A and 1B using the transmission line SA as the intra-set

transmission line, and carry out communication with the vehicle

monitoring control device 2C using the transmission line 9B as



1o

The relay processing units | A and 18 are connected via
a 15 transms s ion line 9A in the set 6a. Likew se,
the rel ay process ing units 1C and 1D are connected
via a transmssion line 9C in the set 6b. The rel ay
processing units n and 1F are connected via a
transmssion line 913 in the set 6¢c. Furthernore, the
relay processing units 13 and 1C are interconnected
via a transmssion 20 line 987 and. the rel ayprocessing
units Wand | E are interconnected via a transm ssion
line 9D. [0 I 7 2 In the train conmunication
Syabeintdiovat | trdnsti s@fon AAneN- Ve himlsewde! WheK réFay
constructed which carries out information 25 .
t PERSPEBINT0MAFSa1A hel ft $haighis §16n 2R przfoyn thegprocegping
©XRBRh &8n thid& 0tehL HhL MY 1AL S Q L9 EE FQhc MBS ompAnaltk
28 carry out coimunication wthin the set 6a via'the
@lfayh@r\mbesée rrgm;,nprsng Acandol] Jeyireg Fhe 2F. The
: t S

| 1382 330 2o05ed S Thak i) A g Pl Bl ages
rrtaum ﬁesqm’i@edomlbm devi ce 2C using the transm ssion
line 93 as 67 the inter-set transmssion line. In
this way, the - relay processing units | A - 1F shown in
Flitinugeriaar hestidaerpfecessi ng shown in the foregoing
enbodi nrents 1 - 5 as functional conponents of the
veliPct € $bnitoring control devices 2A - 2F. The 5
conf i gkt in f SR bk idH SydEdh qanaé&tya%meetmhs RWB
advant ages as descri-bed above | NDUSTR
APFEEEAB|invERtien pap3elirgmisset Ehg WO@émﬂﬂsC &nj WHich the
S tht P
R A it
t dmpair theutedlhéing quaibﬂtx: ocothﬁu meemgeoho dencommpuiicated

RN IR TR = A N

15 SQj@:htSbl Gl Fdul i@ kBFostic functions in the communication via

the on-vehicle network.
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15 control and fault diagnostic functions in the
communi cation via the on-vehicle network. 68 WHAT IS
CLAIMED IS: 1. Atrain co ni cati on system having a
conmuni cati on devi ce nount on each vehicle of a
train of a plurality of connected vehicles, the
comruni cati on device: 5conprising a comrunication
cycl e managenent section for nanagi ng contmuni cati on

wEnet BsclLAmgeEeokdance with cycle information that
di vi des the communication cycle to a period enabling

comruni cation of only a nessage to be conmmuni cated

periodi cal | to.a period enabling co ni ' f
L hos < e Gpmbuti SR b GRR AP BRATRR 4804 S0ufa B
catitléhiflebf Q&amrtﬁkagjmﬁli@wﬂwm@&tdi veRictds, the comhitniatiyie bevice:
start message an a nessage in course of

COMPRAIDEIANE GreoTaRENication Cy@a MaRRERINGN SCCEiomRIMEREIgn i n
co&%n‘%@a%@' Gal fn%@c&rﬁ?r&c%%ni%@%%?ﬂf&%ﬁaﬁ&?th%PME GRi!on
cycle ction. . e

nanaﬁenent se rarn conmuni cation

cofnsirgdntian e9¢ldiing pértoddrablimg contenieationthffoatly omesdage teebe

15idl.e period is a longest tine period takepn to
copupyisaishresiodisally ria APRTIOS FRADLIRE CBENNREOR BhHRPREE i on

. . . n . 3 -

o o g e o TRl or
onbna ayclt stas tmessgeahd & messagkiic ceagsodf @avhurgedtionf ard

rel a in%gzo conmunj cat i on, bet ween. t he co ni cat j

dovi EEE N CoBMERICAEY Bdhe omEiceion &G mArARehEY b
cofMihiBcARNYEI BN 8&Rdkt Q8:tfolr Managi ng

2. The train communication system according to claim 1, wherein duration of the
idle period is a longest time period taken to perform message transmission between

the communication devices.

3. The train communication system according to claim 1, further comprising a
relay device mounted on at least one of the vehicles of each set, for relaying
communication between the communication devices, the relay device:

comprising a communication cycle management section for managing
communication ¢ycles in accordance with the cycle information that divides the
communication cycle to the period enabling communication of only a message to be
communicated periodically, to the period enabling communication of a message
allowed aperiodic communication, and to the idle period enabling communication of

only the cycle start message and a message in
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conmuni cation cycles in accordance with the cycle

informati on that divides the communication cycle to

t he period enabling connun% ation of only a nessage to

be conmuni cat ed periodicallg, to the period enabling

conmuni cation of a nmessage 25 al |l owed aperiodic

comruni cation, and to the idle period enabling

communi cation of only the cycle start nessage and a
colies 88gRnmbnichrcand se of comuni cation; and

carrying out comuni cati on between the comyuni cati on

deviCBBEINEG Qut pranBBmAiHIncel Wenm By epBBIUAEADRIEEPVERES ithide

N e

wHelin a | onger one of a tinme period taken to transmt a
nmessage, bet ween. t he adj acent relay devices and a ting
per i9YERTORIGE A BleneRAS i & TS RERALIBL BT bR IPREFfe e gy ime

i | ﬁ i
pefifi LRER P Rehslsith SRERA AR Dl SEMEER FoleP B R 3id a ime
pedod Gakeln ngtrarencd amnessige bdteeai therdley donrasrind did ammenicat®n

d operati n& (ga a transm ssion control station: transmts

exices qngeded diredilyssage cont ai ning the cycle information
to the comuni cation devices operating as transm ssion
subsjdi j ' t :

4 S o cah b BT A sEhPlcoRBb S | Mereinthe, 1 i

comnan¢enou dedat dparatify asyactansmissioacootroatamowi t h ti ne
el apsed neasured fromthe start points.aof the
co STRUR § 6¥FlE ?&F@&SS%&O’E‘HQI%‘E‘H&WS é&f{’B’PPtH’é‘\}? thes

coRRRINALKBE dasicsNSetdtRB 25 8 AINPBsi S AR A ¥taBibR 4tQRSE points of

the communication cycles, and carries out communication in the communication

cycles in accordance with time elapsed measured from the start points of the
communication cycles, and
the communication devices operating as the transmission subsidiary stations:
start, at receiving points of the cycle start message, communication in the
communication cycles conforming to the cycle information in the cycle start message,
and carry out communication in the communication cycles in accordance with time

elapsed measured from the receiving points of the cycle start message.

5. The train communication system according to claim 3, further comprising

different communication protocols being used for intra-set
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start, at receiving points of the cycle start nessage,
comruni cation in the communi cation cycles conform ng
to the cycle information IW the cycle start nessage,
20 and carry out communi cat’®on in the communication
cycles in accordance with tinme el apsed neasured from
the receiving points of the cycle start nmessage. 5. The
train conmunication systemaccording to claim 3,
trainbthisBioh LGSR cohtetifd &%@élﬁgﬂeﬁ@é'm& thé Bbh MU RAGEPER &s
bei ng used for intra-set O transm ssion |lines for
wigunRedtschgnd e inter- aqt tr@esmxs@oahde& ﬁqe C@mmng barglandevices,
de\”tﬁe ela CEC 1 CSE VII I‘OttOC ?COIIV I'SlOl’l C tOl’l ehere1 tocol
t r anst s8I On IT Ads %8 COnRECti g Stﬁé eI as g
coh@sibe kéyioflevdses thasnnguficationasla c@ﬁiﬁ\dﬁlﬁ@h@ﬂ pER6ddl ons
wherein the protocol conversion sections convert the
CORBTRAIAINE A0 Pah tTasmissOmingivd®RrgaYipe s @eynicgtion between the
inf L GSRGRALDG 1he, SRCNe [HANSIEARKAQdd fifswhen rel aying
conmmuni cat1 on bétween e Intra-se ransm ssion |ines
and the inter-set transmssion lines. 6. The train

co i cation system accordin aim 3, wherein the
6 comﬁt@gz PORMHRIGRIRN %ya@ma%q‘:ﬂ%%ww}lﬁém@p HRSFB si on
contyf Ol orithhicHbn &%J@Q@Ef&%g as fhe t{aﬂ?mﬁ;&%ﬁ LoRPd1RfafioR!

t he comuni cation cycl e cycle start nessage
conttainsiitg at the staytpants of drermatrinomidation hgclee ltheeycyd Bevstare s

and the co devi ces, C era as the, .
SR O el iy P i S Ry Es R B Smumication
deCREINHHi GRS dePlic hiitheRRNSARTUR LSRRI % seieh€Ind Barries out

accordance with the time el apsed fmeasur ed fromthe

coguricabion in heepmmimicasananelesiniagpordgnckeewth thadimestapsed
d th vvh h
S R LSRN D BTG DRP B S oo ©

st arthe refdy ddveeck @6@ih¢icOmnRRIidatisn @évmér@wm@hk@eﬁte%stthe
nmessage, the comunication in the comruni cation cycles

tra@é‘ﬁfsélnoﬁ’lsﬁlgs“ihhléf $3ONE i nformation in the cycle start
MESSE at t;ﬁ@ gec%fvng/ %@H{S ﬁ%wl Gl I?lgss'aé]e communication in

communicatl on ¢ ance
the communication cycles conforming the cycle information in the cycle start

message, and carry out communication in the communication cycles in accordance

with the time elapsed measured from the receiving points of the cycle start message.

7. The train communication system according to claim 3, wherein

the communication devices and relay devices set the idle
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20w th the tinme el apsed neasured fromthe receiving
points of the cycle start nessage. 7. The train
comuni cation system according to claim3, wherein the
comuni cation devices and relay devices set the idle
71 period, which enabl es communication of only the
cycle start nessage and the nessage in course of
communi cation, to a first périod of the comuni cation
cycles. 5 8. The train conmuni cati on system accordi ng
to claim3, wherein t he communi cati on devi ces and
parabdy @eVHIC 938kt Bomintl RaRE6H0Ss WHLRLENBOLES stare
communi cation of only the cycle start ‘nessage aanf%e
mepessagind wheowswasf inormnsiecaf iaummundcat fon sttoperi ot

[ diately after.a de transition that is nmade to
P%§ﬁ§8189&5“%F¥?%H@ﬁ?%€$§ﬂ1%&ﬁm?ﬁo| st ati onnmode operating
as atransm ssion control station, a normal node
operating as a transm ssion subsidiary station in the
8.c Siheubiaiat Formeyiolads cnosifsirem ageamliniget @ ythtm 3, wherein
infggnationinthe.cgq%e,startq&ssqg&, andanaut ononous
nmod& Bper B AaECA 1FETEN 38 GiF SberHt 5% Setationtdis
pelriBd ] Swie EANENaGAL 5 OBofE 195 tG 8RT b NG, et BE-CYCd vt
information stored in their own devices. 9. The train
neS§AEE MlEh the messstgsmia coprdiengf tapngiuai pa i omh doed rf s

oGS Ry e TERORTERL SEELLO  POFTHELSES B

ofiderdndniekibAebaatb 19t At { SRNSHR S54RI SHYHELL tPhnédssion

cycle start nessage; manages the conmuni cation
copfePésstatiage ordaareavindds hpergting iad e reahenissidrhe
su%gcle st ar,t nessaﬁe received.frgn1the 5 traninission

CoUrER 0 A OFr ARs TS TBRVESGRERCT OIS EPREPHIER iF

thbhstEQhﬂaeméﬁﬁéﬂQﬂthéﬁ§cm688a£9ﬁeégﬁﬁéEEhd@Q&ﬁ@%ﬂéMb&%
change of the transm ssion control station is set in

mofReCRGER Elng st anbrangfel ydon vulisidbawy station in the
communication cycles confirming to the cycle information stored

in their own devices.

9. The train communication system according to claim 4, wherein

the communication cycle management section:

comprises a storage section for storing a transmission
source identifier indicating a transmission source of the cycle
start message;

manages the communication cycles in accordance with the
cycie information in the cycle start message received from the
transmission source of the transmission source identifier stored
in the storage section; and

when information indicating a change of the transmission
control station is set in the cycle start message received from
the transmission source of the transmission source identifier

stored in the storage section, or when the cycle start message
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the transm ssion source of the transm ssion source
identifier 30 stored in the storage section, or when
the cycle start nmessage 72_is not received for a
prescribed tinme period, erd<es the transnission source
identifier in the storage section, and manages the
communi cation cycles in accordance with the cycle
information stored in its own device in advance until
is hEGELNI A% PG TbeR iidld pfRRS &8s O MMmMBI¥n source identifier
transm ssion source whose transm ssion source )
in tbeshdrage eection and nheagstte edninnnicitionstygleageacsertanemwith the
0. The train comuni cati.on. system accor di t | aj
cype RBnet o 6T BLOk BV o e Raraga e Sef e
mé&badePork @ HEW Bk seion d6wice ¥hopetaisiigiosolite identifier is to be
transm ssion control station specifies a period, to
stagkd tHthe stoyase sedk®necomuni cati on period, and duration of
a nmessage to be conmuni cated are set, as a period for
cl assifying the communi cation cycles. 11. A
10C OMTEHe that cmUBNchiich syernt fdoringe@aiaimel) vdlesinf a
train of a plurality of connected V(§h£c' es, the. .
comin FUBERBIGARNAYSE: MATAESMERY PR & lLorRRIARRIGRHYhevice
opEhE UFRABRIRNACCHEAN iR RAAA JrcATBUALICRA bR,
Cycl'8s I'n accordance with cycte information that
cottinvirdesioh Ipericd rd diucaibh ofia oyestage tobacpemnimidated are set, as a
enab] i rfg ,(%giley conmmuni cat | on Olf a message to be
p%@ﬁ%szfrﬁ SaHRAE s GRPEUFIUPR 6% peri od enabl i ng
communi cati on of a nessage al |l owed aperi odic
conmuni cation, and to an idle period enabling )
11lconmAvebmatinontiol dadcombyntad oy etah whigle ofireisaingéa ahualgy of
nessage i.r] cour se of .c ni cation; and
connected vehic €s, the communication device:
comprising a communication cycle management section for managing
communication cycles in accordance with cycle information that divides the
communication cycle to a period of enabling only communication of a message to be
communicated periodically, to a period enabling communication of a message
allowed aperiodic communication, and to an idle period enabling communication of
only a cycle start message and a message in course of communication; and
carrying out communication in the communication cycles managed by the
communication cycle management section when performing communication between

communication devices.

12, A relay device mounted on at least one of vehicles of each set for relaying
communication between the communication devices as defined in claim 1, the relay

device:
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carrying out communication in the communication cycles
managed by the communi cation cycl e managenent section
when perform ng comuni cati on between comruni cati on
devi ces. 2512. A relay device nounted on at | east one
of vehicles of each set for relaying comruni cation

bet ween the communi cati on devices as defined in claim
1, the relay device: 73 73 conprising a

conmuni cati on cycl e managenent section for managi ng
conmuni cation cycles in accordance with cycle

i nf P VA j.cati uni

{1 o AREb S per e SR o TS e RGeS, BRORTU £
maaTEafinign gommhiyi e tei@MeRETas | N fcordAREs agitH @ylede
. communi cat ed periodically and which correspond to a
IR eRIENS A IpELFeRtBe canHEReRjd-ongY§Le to compuayragion

eﬁa@iﬂ@&”?@ﬂb&é‘ HEIHEACI NS C@'E;g'gl'oﬁag!fognmlﬂngf%nﬁg the
communi cat1 on cycl es managed "by t'he conmuni cation
camynire caghag ek At meatigeOto bE) communicated periodically and
which correspond to a communication period of a message; and
relaying communication between the communication devices

in the communication cycles managed by the communication cycle

management section.



