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1 SPECIFICATION TITLE OF THE | NVENTI ON 5 TRAI N
COVMUNI CATI ON SYSTEM COVMUNI CATI ON DEVI CE AND RELAY
DEVI CE TECHNI CAL FI ELD [0001] 10 The present
invention relates to a train conmunication system for
comuni cating via an on-vehicle network of a railroad
train, and a conmmuni cation device and a rel ay device
‘constituting it. 15 BACKGROUND ART [0002] 1In a
railroad train, vehicle nonitoring control devices are
di stributed to individual vehicles, and vehicle

equi pnent undergoes nonitoring and control of the
vehicle nonitoring 20 control devices. In addition, a
relay device is placed for each set of vehicles. The
on-vehicl e network of IHESIFACATERN train is
configured by establishing comruni cati on connecti ons
between the relay devices, and between the relay

Hevirces ame fienmabivcl € nonitoring control devices.
By enabling the vehicle nonitoring 25 control devices
t 0 sARRENNCONMBILICAT IOWNSY STENIa tCOMYINE GBI @Y HEVICE AND

t he - ' etwork, it becomes possible to achieve
soph%§P¥§2#é&#3 nning control or fault diagnostic
function. [0003] As f or communi cations between the
vehicle nonitoring control 30 devices, there are
TG CAhaFIEIdui re real tine quality and occur 2

&g{bgﬁiﬁally such as transferring conmand val ues to
devices and referring to state val ues of the

devi ges. pi’@é’&iﬂ t:ﬂrﬂr@ntibﬂef-@lﬁe% tehogetiiph i@l cation
require real tinme quality or do not

system for communicating via an on-vehicle network of a railrcad
train, and a communication device and a relay device constituting

it.

BACKGROUND ART
[0002]

In a rallroad train, vehicle monitoring control devices
are distributed to individual vehicles, and vehicle equipment
undergoes monitoring and control of the vehicle monitoring
control devices. In addition, a relay device is placed for each
set of vehicles. The on-vehicle network of the railroad train
is configured by establishing communication connections 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 contreol data on each other
via the on-vehicle network, it becomes possible to achieve
sophisticated running control or fault diagnostic function.

[0003]
As for communicationsbetweenthevehiclemonitoringcontroel

devices, there are those that require real time quality and occur
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occur periodically such as downl oading a fault

di agnostic result 5 or event log. Here, if the forner
communi cation that requires real tine quality occurs
during the latter comrunication that does not require
real tinme quality, the latter comunication can
‘danmage the real tine quality of the forner

comuni cation. [0004] 10 A hindrance in the

communi cati on between the vehicle nonitoring contro
devices that require real time quality can have a
great influence on the running control of the train.
periodiewldf #inis,adPatrantfOOEINE omhantotraXede various
discl oses a prior art that carries out conmunication
qsvacegaad rFé&EFP@tﬁéﬁwaiBEFPﬁéhﬁﬂﬂVhF?s Inaddition,

é‘ﬁél 59@ Y t]\{\Q& ld% H@E r}.I ?#E#Eg’féﬁet ﬁglqgfélq‘f:xl ?r do not

ty of the conmuni catl exc anges

mﬁrrpéncdiﬂcalapcbdch:&aé denDiadiiey HEavebidilaenoet iw® ﬁ:lésult
of the railroad train. [0005] In Patent Docunent 1, a
e s§IYERE 129 pritiited funkiat formsr ??l“m%qaﬁﬂspnﬁarfoﬁeﬁﬁlres

ALGOLIAL %ﬂf@obgﬁuggﬁﬁ%ng ﬁﬁ‘e MRyt %ﬁﬁuﬂf‘&tlo%alchat

time qual exa r|or| y 1's given t
daoesremageqhhﬁ Fe2QUitA RS q—e@ilﬂy mthquahtteyr Edhiindikcavion
priority to a nmessage that does not require real tine
%Idﬁﬂ?gel?ﬁ%d?ﬁatll h“'e quid ity af e feesepfammunication.
@ BQﬁtW speci fic queues. 25 [0006] In the rel ay
evi ces,” nessages received via the on-vehicle network

are di aindbanes i tihee cpinaiii datispe betveen ughe srahicle
accordance with the priority information. The rel ay
Wt&é’énﬁl BRIt} dgNdcPR| HiRtaTREYEEY 9] Rine gpality can

PG %eﬂjgﬂ?lﬁéﬁ érog-{‘%iﬁé"ﬁ%mﬁg AL MEV@]FeEtLQEﬁe In

'S NO ssage 1 n t priority queue,

widw afdchried aya’eente&;sagﬂeht} 13 fowemnmpiet igedoees a prior

a(z%gg:?]gléggéﬁpfeSD%%%nSQém&ncha%e%gegﬁa1'!3 %toeer?st ngg I rde J.ernel\lgeal

time quality simultaneously while maintaining the real time

quality of the communication that exchanges monitoring control

data and the like on the on-vehicle network of the railroad train.
(0005] .

In Patent Document 1, a message isg 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 gquality, and a low priority to
a meésage that does not require real time quality. In addition,
the relay devices have priority-specific queues. '

(0006]

In the relay devices, mezsages received via the on-vehicle
network are distributed to the priority-specific queues in
accordancewiththe priority information. The relaydevicespick

out and relay a message in a high priority queue preferentially,

and only when there is no message in the high priority dqueue,
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(see Paragraphs 0018 - 0027 and FIG 4 and FIG 6). 5

[ 0008] Conventionally, trouble occurs when an

aperiodi c nessage that does not require real tine
quality is transmtted right before a periodic

message that requires real tine quality. In this

case, in a relay device, at a tine when it stores the
nmessage 10 that requires real tinme quality in the high
priority queue, it has already picked out the nessage

that does not require real tinme quality fromthe |ow
priority queue and has started relaying. Accordingly,

tiheg pebRyode\dee reaaRoh medsngeaaiy at hew peseags qustéel
&onBIeting rel ayi ng the nmessage that does not require
&V 08ltime quality. This offers a probl em of

del ayi | h T [ realk ti

oo FeSint BRI L N Sen BRSPHE Lt L LUULRSS 00l 4 5%as

{s2@0%hradhephy axanst -i noyentaed F1e.i AphRderied d)a sol ve

the foregoing 20 problens. Therefore it is an object
¢f0 O¥k8dresent invention to provide a train
CF’W%@?&P&%&;}F@S&%@ |2 cRls ALY %&1”5}{)‘& 1ddie hE8Lage

time quality o nessage to be conmuni ca ed

it ddegahdty rddqnispl readftile GRIIUR Cattxahofitded right
nmessage enabl ed to undergo aperiodic comunication, -

%?ﬁ@r?oapﬁ%%cam%ﬁﬁﬁﬁmFgGFi%?ﬂ%ﬁscée?% tHime AEphty. In

RS PR A SRk R T RO R, 4 Y EhEbssage
@t HaiaiteDreay St e ignadtcoridanhe midh ptherpresgeie, it
30 invention has a comuni cati on devi ce nounted agn

héagcﬁlﬁﬁ??élfé‘%c@d PHE CHTHERFRIE| ‘E}?‘F‘tdéix?le_ Eel.m"co'?ﬁﬁ“i%ranﬁeal
GBI G f&&ﬁﬁv%@rw POPGRe éﬁ&hhﬁ%tfaeeemqumg.
communi catl on Ccycles In accordance W t cycl e
Aatfordiagipn thmtrediayi desitdecaomrumetayi amy abheiremeesage
period enabling comuni cati on of onlg a_message to
until completing relaying the message that does not Fequire real
time quality. This offers a problem of delaying relaying the
message that regquires real time quality, thereby impairing the
real time quality.

[0009]

The present invention is implemented to solve the foregoing
problems. Therefore it is an object of the present invention
to provide a train communication system capable of maintaining
the real time quality of a message to be communicated periodically
in gpite 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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5 be communi cated periodically, to a period enabling
communi cation of a nessage all owed aperiodic

comuni cation, and to an idle period enabling

communi cation of only a cycle start nessage and a
nmessage i n course of comunication; and carryi ng out
comruni cation in the communication cycl es nmanaged by
the 10 communi cation cycl e nanagenent section. X0011}
According to the present inention, since it carries
out conmuni cation by dividing the communication cycle
into communication enabl ed periods which include a
ther cotmenadd ditgh Eevasty ddipra@iifgnacabmimiciatd onesgabe
to be communi cated periodically and correspond to the
TepaFEReREt FOH 198y foE BAnagink SoRgunicat gy Grslgs in

eﬁ%%vﬂ%gggnghgghﬁg %ﬁg?m%91§+kﬂhg %1&Q§tgégQﬂh&h98§tion

a nessage Iome aperio
YRNBUBS CAthed ot agnabiiaiy cbhﬁui‘xﬁ@étidmbfqmljr tay nmfssage to
nmessage 20 to be communi cat ed per.i odi cal
unicefedperppdbraliNGES 2RRTLes qnaéllilg |%°ma‘uBF SERlon

é¥ %g&gggg éwﬂfﬁ%ﬁ%dpggé¥£%ﬁfgrﬁ§%T 1@a£{5ﬁr1an%§to an idle

conmuni cati on syste an e ment 1 1 n accordance
p&ﬁlbdté’tfablﬁlr@‘seﬂﬁmurﬁ\tﬁmhbﬁrbf BhGy 2ciela sdhagrmemsage and
showi ng communi cation cycles in the train
& Sersageatn o?P‘S’%F@t oh pAppE catiopy GAng PR g% GMEm

(qunQn%rrg g 1S4 r#? & chEin%"Lfé(é:él%ns b es 302 ARRRRYS ke

I'ock di agram Show ng
@mmﬁbgtiiatl@;cl@‘ managéagnt dmdtdeni.n FIG 1; FIG 5
| %Ck di agram showi ng a configuration of a relay
6h9rbﬂ section in FIG 4; 5 FIG 6 is a block diagram

S howA'&Qo?dER&féch&hét ﬂ)_Pé‘SéHt 3nVeAt£b€, since it carries out

communication by dividing the communication cycle into
communication enabled periods which include a period enabling
only the communication of a message to be communicated
periodically and correspond to the communication 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 block diagram showing a configuration of a train
communication system of an embodiment 1 in accordance with the
present invention;

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

FIG. 3 is a diagram showing a structure of a cycle start

message in the embodiment 1;
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nonitoring control device in FIG 1; FIG 7 is a block
di agram showi ng a configuration of a transm ssion
control sectionin FIG 6; FIG 8 is a timng chart
showi ng the operation of the train 10 conmunication
system of the enbodinent 1; FIG 9 is a timng chart
showi ng the operati on when an aperiodi c nessage

del ays transm ssion of a periodic nessage; FIG 10 is
a bl ock diagram showing a céonfiguration of a train
comuni cation system of an enbodi ment 2 in accordance
wth 15 the present invention; FIG 11 is a diagram

showrng. a 54 amwkeaﬁgmpmx@ufgt 8'donfABE A EoN BElhBelay
enmbodi nent 2; FIG 12 1s a di agram show ng

devrranieafI®n Istate transition of a conmuni cati on

cycl age t tion of a vehicle_20 nonj

cont PO G0t B aRa 1 i § GG ST T o™ BF A FoRY
donti-he L& ibrcaMREcagion systemin FIG 10; FIG 13
is a diagram show ng comruni cation state transition

of aFéenﬁulm zhieondtyatan seewigarenen Septiadiopfofaa vehicle
icle nonitori controlrrl_gﬁw ce and relay device,

’“v%‘léﬁré?% %O%Q(]T IhFEstd bsi'di ary station in the

trai pTeOoMIY C@tﬂleaﬁksbiﬁffa m ighowify 40codtigurbdibs 8f a
timng chart showing a flow of the operation at a

tronghiagion craitsalnseption aum Fd@iﬂTﬁnl cation systemin

FI G 0;:. 30 FIG art s n

ot RaCoserad bs shast arohint i G St e bild Shun
ddhﬁhﬁleé)mlé%@tleﬂlnoiyﬁlﬁéf@mﬂbdlﬁleﬁt i9; FIG 16 is a

di agram showi ng conmuni cation state transition of a

comiAfca? i bh xyFdménmaabaeeiiowiast Fba eRerEhion whensan
a?&@'tl F.Eg?e“a%soagi]r@elg ¥' g]?aﬁ'g?nl%gloﬁ gftémoﬁ' oﬁessage;

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

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

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

FIG. 13 is a diagram showing communication state transition
of a communication cycle management section of a vehicle
monitoring control device and relay device, which are a
transmissionsubsidiarystationinthetraincommunicationsystem
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 flow of the operation
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in a train comuni cation systemof an enbodinent 3 in
accordance wth the present invention; FIG 17 is a
di agram showi ng conmuni cation state transition of a
comuni cation cycle managenent section of a vehicle 10
nmoni toring control device which is a transm ssion
subsidiary station in the train conmunication system
of the enbodinment 3; FIG 18 is a timng chart
showing a flow of the operat§on at a decoupling of
sets in the train comunicati on systemof the
enbodi nent 3; 15 FIG 19 is a di agram show ng
atormdstoapl iy @fclsetsi in atlié airainC ebikinh Lt ioh System in
of an _enbodi nent 4 in accordance with the present
edfion; FIG 20 is a di agram show ng a structure of

?chg‘gﬁog&a{f I agr a%igﬂgsv%oﬁéh %c?ngEBgur a %%t%%g tg gsf'g%on
afoat eohmeetddbnolyal & ehayadiadnte sett aon apoedivieRAt 18

in_ accordance with the present invention; and FIG 22
manifokiag RORF ARt SRV SPRWRAGE AR GtIFANSEdAPLgREARE BRIl SRt ton

I t
R o L s A R L
wiNHEMLE Db edit] IAvEREibRSt nDde for carrying out the
invention will now be 30 described with reference to

t he Eé@oﬁﬁa#ﬁ/ﬁr?&aﬁﬁwsfﬁ?@@iﬂe compupigazion geape é¥apgition
chﬂ @Hgﬂ&i& e cen gl thanaddVBRR! ¥eblli &y R3f5a Lehicte
|agram ng a Co |gura|ono atran

COioR i GGt d@it 1S5S aeweé v dHried eMeBhndmi db ideC euBsDEfary
with the 5 present invention. In FIG 1, an

%@ﬁlgﬁaﬂ &H%}‘é!tlrbézowaggl %tm syptam é'?ﬁ) FEE OEFl'nbéDdlment 3;
rail gegd 14 Q'snalﬂ%i%@ gﬂaf@@h\élwqﬂgl a\ﬁ.%cbfsthe operaticn

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 in accordance with the
present invention;

FIG. 20 is 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

invention.

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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4a - 4f making up sets 6a - 6¢ in units of two. The
train conmmuni cation system of the enbodi nent 1 has

relay devices la - |c and vehicle nonitoring control
devi ces (conmuni cati on 10 devices) 2a - 2f. The relay
devices la - |Ic are nounted on the sets 6a - 6¢c to

rel ay communi cati ons between the individual vehicle
nonitoring control devices 2? - 2f via the on-vehicle
network. The vehicle nonitofing control devices 2a -
2f are nmounted on the individual vehicles 4a - 4f to
performnonitoring control 15 of apparatuses 3a - 3f.
Thee Ryesenat Useent3ion 13f mare detdidl.e equi pnent nount ed
%ﬁbﬁy§arKMV|dual vehicles 4a - 4f. 000141 The rel ay
Ce™t4 s connected to the vehicle nmoni t ori ng

cont rgalg . deMd QQ§1O%@< @2 Aot Ry 8 Worfdd qhirar i B4 I3 é%&am

transm ssion 20 lines 8a and 8b. Likewse, the relay
Pwiud ca ity syrtrectEcint embhdimett ¢l &n ramvicdrdrhng with the

contr devi ces 2c_and 2d |n the set 6h via jntra- et
TR VB TP ot B iy Lo 1 R OB L bb 5S35

wee@x@ﬂpﬁe dhe réehirehe cFaR Kt BId106 i AeNtHQk-1daN L %ﬁlages

and 2f in the set 6¢c via intra-set transm ssion |ines

Be arid PEk8hg. ufgatirevapresct te urgltay ofeviveesThe wrein
I b are i ntercon ecte wa&) i.nter-set tra i i

Esmdc,y .on
FYMENgLAtARE § yeHR A é’§mFBtaJn Jsrgiey devices la
L nierLernient efe Vrhcﬁu%r'lﬁbe&oé@oi [RRIWaS| QMdﬂ%atQQn
(00151 30 In the train Conmunication system of

dethictiseRd 41 2ft h&he rehawdavgbesnla wom axsa monsw@c:meuhe

rrles out th |ontr \
TR e SaaY ot AR iy Gfb S RET Hap vepiere
tﬁcftﬁ.ﬂdﬂ:.@\@" §&ht#d1288FE 884 Ay L i ﬂ!i‘SrlgatIQé](ﬂ)ngbehlcle network.
Incidentally, in the exanple of FIG 1, the vehicle

Rmiviediichg rsom'xﬁqn‘i@ﬂg d@ntt@l Zgvipesales af are mounted on
transgg SS|8n C at| Q and gohe ot hg }’fn control
Vhg %%n‘fep%ﬁ &Ev Tes oper abe J
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 to the vehicle monitoring
control devices 2a and 2b in the set 6a 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 8d. The relay device
lc is connected to the vehicle monitoring control devices 2e

and 2f in the set 6c via intra-set transmission lines 8e and

- 8f. Furthermore, the relay devices la and 1lb are interconnected

via an inter-set transmission line %a, and the relay devices
1b and 1¢ are interconnected via an inter-set transmission line
9b.

[0015]

In the train communication system of the embodiment 1, the
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as a transm ssion subsidiary station. [0016] Here,

the communi cation of the train conmunication system

10 of the enbodinent 1 via the on-vehicle network wll
be described. FIG 2 is a diagramfor explaining

comuni cation cycles in the train comunication
systemin FIG 1. The comrunication cycle is a unit

of a conmuni cation pattern carried out repeatedly in
the conmmunication via the onfvehicle network. FIG 2
shows a 15 communi cation cycle N and the next

comruni cation cycle N+1. [0017] In the enbodi nent 1,
rredddenhetwddn iy chast anetspadiiichedari-Ne &CsH dhace

i"r"i h t@g pe iodicity of data in order to prevent the
Feal ti e quatt Iy 56F OPhERES R litea g R obe b dryansimd ssion
Yials® sHCh 20 39 t - Lf O ont a

from being darragggébly&feg: %g}: ngg%%%logrﬁ%% 2%{1%)%”5% tﬁlglfi b.
cdentapeyi gdi thelexampd edoR FIGL 1, ridmliveRi & Balmohii §Bring
Syality. In tt%e exanpl e of FIG 2, an aperiodic .
COmTThi AEYTTh <Gi SEEF LD @8 Bdt T RS PadFentrol station,
a@mmp@b%ﬁét%hi%m@hﬁcﬁﬂt%%&hg%rﬁ%l Jidlleg PSL ?Po%%ate
specified in the 25 comuni cation cycles. I'nthi's Y,
Fhe Goanenissitdrorubsddifey stetdemi.cl e net work, which

@ galgbi]ed out by the relay devices and the vehicle
nrtori‘ng control devices, nmakes such state

tr angibkk OR RS coiuRReied Gr e%@m%fkgaﬂﬁimogdsystem
state, aperiodic conmunication enabled state, Tdle
oft Hheenhod ot boile 3@ onrmmiclatnetwothksaill lete gkateibed.

it h,time. .9 0018] In the .aperiodic conmunication
e a%ﬁe%'g‘p%%?%‘g%m %ﬁ}ff%ﬂ&ﬁgc%wwwt&%%ﬁ £ the
theihr esmiiriicad ipar sk hYrid. lenﬁleegomrﬁ%ﬁé:ation cycle

transm ssion of a nessage to be transmtte
gparigdi edl & ywamgunii cabienl paknerontamsited dut thepeatedly in

t?lfggﬁé‘ﬁn‘g‘gé%%an%?&g&%etIlgeggoéle'g%p‘llgge pr?ertlwooc.j:’k.t hFeIG-. 2 shows a
communication cycle N and the next communication cycle N+1.
(0017]

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 communication that occurs aperiodically and does not
require real time quality. Inthe example of FIG. 2, anaperiodic
communication disabled period, an aperiodic communication
enabled pericd, and an idle period are specified in the
communication cycles. In this way, the communication via the
on-vehicle network, which is carried out by the relay devices
and the vehicle monitoring control 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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be transmtted aperiodically is enabled. Incidentally,
in the aperiodic communication enabl ed period, the
transm ssion of a nessage to be transmtted
periodically may be disabl ed, but can 10 undergo
priority control in accordance with the periodicity of
t he nmessage wi t hout being disabled. For exanple, a
high priority 1is given to a nessage to be transmtted
periodically and a low priofity is given to a nessage
to be transmtted aperiodically, and the
communi cation control in accordance with the priority
1% oangde conducted. (0019] The idle period is an
extra period provided to conplete the reception of
t he Msshgeanpioedir seaninirarion drabied periadhe only
I opuni ¢ tion e N bhef @ the sta
s R S R g e e R

@emied, ahthorgiemiieiocst 3kt a Oheddiye@eSBECLransmitted
transm ssion is disabled, the transmssion is

Fyioddealsy indimedigde Wosentrasicnilgsitds pagricdic

t y. {hat t,j
Bt aPEER rBhabhTotiod [2he LRITphantE Bihoogase <o
bd1@rapeni Oekd spRIFiUali 62110 s &hastded mﬂﬂdadtamfacahl the

communi cati on cycle is set_in such a nmanner that the
l§aﬁ?wﬂb¥cattﬁé’npé¥$]@)¥ﬁ% Pﬁé‘é@ﬁg gddhe trapspissian of a

@61(‘ scielmg%c e% ¥%b§l&]ttﬁ:e@$%§ th{d:&%.lﬁ.g'%a(yp i)e dcﬁvé a%‘i%dz Fut can

e aperi o conmuni cat1 6n

m@akgoeﬂrﬁ&rw codtrdhiin Avkesddricainer adwapyricdicity of
i nhibit the comruni cation 10 of the periodic nessage

Fhe Pagsagrevi beret einaifi eakleh FRIDPEYPISerd B&QhIRJFiPHétY
I@lgll %nigo %RE@?Q%%% bétt ﬁﬁ%%gag%éMdlthQéFrsab? a low

conMmuni cation o I C NeSsa IS not
pridhiey dperivedi tto amﬁmgeatom ermaiﬂmctqeémmlcﬁhcally,
021) The vehicle nonitoring control device 2a
éréq\}:l gcalgmlerpﬂé:atlon control in accordance with the priority
can be conducted.
[0019]

The idle period is an extra period provided to complete
the reception of the message whose transmission is started in
the particular communication cycle N before the start of the
next communication cycle N+1. In the idle periocd, although the
start of the message transmission is disabled, the transmigssion
is continued of the message whose transmission hag already been
started by that time and is being transmitted.

(0020]

Incidentally, the length of the apericdic communication
disabled period in each 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 unnecessary to inhibit the communication
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transm ssion control station manages the information
that specifies the I ength of the conmunication

cycl es, aperiodic conmrunication disabled period and
aperiodi c comuni cation 10 enabl ed period. In

addition, the vehicle nonitoring control device 2a
manages the start timng of the conmunication cycles
using a timer. The managenent information on the

communi cation cycles is col®ected as a cycle start
nmessage by the vehicle nonitoring control device 2a.

15 [ 00221 The vehicle nonitoring control device 2a

Offr bl Pestiodi hanespagkeis tthwt apmsisaie tominiel dstliosl €nabled
ngniéor&ng contrql devices 2b - 2f and rel aydevices
PRI} IR FIPerARe P ianetiransht skt @FsumgBstitarthe
cShath ¥ r y. A la_-_lc, vehi ¢ 0,

noni tgf?tnlgo-ﬂgggt Fié)l? %%%dc%?%g?a%% lc%nrhgoltd(;%f‘s?'lﬁge& in the
apetepdiorcarinunt bet tye | enagilaet pgess@ge as a start of

Laﬁ%égfgunication cycle and carry out the

ation specified by the cycle start nessage.
[0028e RniFhG mdniSod A howi n structure of
the cycle start" Irlnasfc,agrfég %%E?géfeﬁ%%l Rt STV ARG ERe
tBanshis ciyrl ecatacl MERSAGE nahsge MRS eith fefrmht €bflSthat

Scorr{%gog%%?& to a nmessage identifier, transmssion
Rout TS LePEFD @ e cemgunicalpian sdcdes, aperiodic
SRATRH Y £A3(0n0R 1 @] aLhgn erLodl 55 i
cconnunicationlg%ﬁgﬁgggggggu%g?i%%?Egggbeg?ﬁ%%ﬁ§?a5%9n
enakldd|deniiodg, Innbddimiemon the viehedbe shsrli tadrihBecontrol

transglssion source identifier, cycle |ength,

IEHETT G BRI TUF HL8ART &F BBFqmHivnigagion cycles
u8Dey a0 her COPRRI Bhﬁi"%érﬁ’éhte 9395%91[%?% Oc'heaf: Smrﬁ%( &5 9n
to as cycle information in general. e relay devices
cyales |ic modleched| s & nywilbostant oonidaale BeviKesSvellicle

out . co nication via the on-vehicle network

méhi S, ; :
rh accé%ﬂgﬁggr tHFHE EéFcl e i nformation
[0022]

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 congider the reception of
the cycle start message as a start of the communication cycle
and carry out the communication specified by the cycle start
message.

(0023]

FIG. 3 is a diagram showing a structure of the cycle start
message of the embodiment 1. In FIG. 3, the cycie sﬁart message
is composed of fields correspending to a message identifier,
transmission source identifier, cycle length, aperiodic
communication disabled duration, and aperiodic communication

enabled duration, respectively. In the following, information
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~section 11, a swtc

read out of the cycle start nessage. [00241
Incidentally, the cycle start nessage may include data
other 10 than the foregoing data as the cycle
informati on. For exanple, when the vehicle nonitoring
control device 2a serving as the transm ssion contro
station is connected to a driver's cab operated by a
driver, it is also possible to store the foregoing
cycle information in a nessad® header and to store, in
the nessage 15 itself, command data to the vehicle
equi pnent of the individual vehicles. [00251 FIG 4
i sems buoblesdthgtaanshows hon acapoé iigienat £ ber picyaledemgth,

device in FIG 1. The relay devices la - is are
RIS F8m§§n2@a%19’bldé3?aéé9ﬁc@urla‘ig’é?ﬁbr eedl pperigdic

Ebfyrthcd18n’ 8ha¥) dx&%ﬁ%gn gfé Upéﬁeﬁédekéy?go&él‘é

intra-se
tnﬁmmnatmmnomnlgenenaateﬂmaceelﬁy dGd ciet B4 - Sak and vehicle

transm ssion |line interfaces 19a and 19b. The rel ay
ROt rHings SRRt HHL flfVFgeEo%%ec%%d:atréyt Prat tcroﬁlﬁ‘élﬁil%ﬁﬁp via

LhO@n-QEREEAC B8 td8rk 2.L§1f ;'gﬁoﬁﬁ%cle 11ﬂqu.héecly%3i§ Prformation

nmessage sent via one 0O e transm ssion -l
readrdaced thet bpchd hrarttr assaagsi on |ine |nterfaces.
Fﬁé ex le, it relays a nessage transmtted via the
i ¢ & e transm ssion line interface 19a to the

intr aInct‘?LtdeH'.Qﬁﬁg: %ﬁé%ﬁ’clllals'%grk %%gggﬁfgﬁn%&gge[dggg Eg):ther

inter-set transh ssio Ine inter
ftBan the fotaroiset d&tal&snt]ses icgelki iveformiaei baceFot Ixamipd e,
19b are each provided inter-set transnission line

BRENEHF (HRELFEP Fon 16’@5 CBREFRE dptice P SeXuhA & the

EREnd i R oPCboht AP MBS 10R 1h! Bonddi&!d 86Ca 1891+&rtsh%ab
relay device |b of the set 6b is connected 5 to the

tp¢rateskbyta dnsvessiionid also ssdbhedcicedtore tthe Fategping

devjce La of the set 6a, and the inter-set
EYars ﬁpgg}‘r&aﬁ:qqrwen amessage 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 diagr/am showing a configuration of a relay
device in FIG. 1. r.I‘hLe relay devices 1a - 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,
19a 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 the inter-set
transmission line interface 19a to the intra-set transmission

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

(0026]



10

15

20

25

30

interface 19b is connected to the inter-set

transm ssion line 9c connected to the relay device Ic
of the set 6¢. In addition, the intra-set

transm ssion line interface 18 is provided for 10 each
relay device 1 and is connected to the switching hub

17. (00271 The switching hub 17 is connected to the
vehicle nonitoring control devices provided in the

i ndi vidual vehicles in the 38t via the intra- set
transm ssion lines. For example, the swi tching 15 hub
17 in the relay device la in the set 6a is connected

to tTee inbéresstetransnsssssi Dind iihesrBacend 98hand 19b are
coIIectlver, whi ch are connected to the vehicle
SAORIPEOVAG Rt FRTe e AtcEER T igRd oppl infohet erp fhe ke lay

apgd. 4b, el npcation

e hacy SR ar creE RS the SRR bR ke on
lihe ineerisceass iadheutevyaidiices\ ¢ EHhegeb Ul ik/connected
W thout via the relay control section 11. 000281
t?l%?eE?qi9raSBFoERa%EW&ﬁﬁa@msﬁémpn%ﬁepQﬂyﬁpmggra@|%hﬁcﬁelay
ablece Rl Bt ARLLOL SLCUAN N ELr ded BoBhGhni 8sidd G une
relay contro sect'ion 11 |nc des & Communt catl o

ioyet Eancmnapeiedorgectednto hk iAteycder &tcahhmmesmgame
d C|d|n%Tsect|on 112, a relay destination deciding

do kBegjan 99@%%&?&%511@&% 6fs Ipjagdition,
4 ek S n

“"é e R LA 151 8 B e o
eap]erreichyc deessage agudetiesc@thekblédd toldhe .swllncndﬂgtmm 7.

t&e co ni cati on cycle managenent 13 section 111

a cycle informati on storage section 118.

[ 0021911e e SOMBRLG %' £ OHAL S SR RBAIPL RAC 1 L

manages the states (aperiodic comrunication disable
centtal dapéresdmvidednimnheat hdiwighal| edhitd i inatite set

Ldlg state) of the comuni cation cle u5|nq1a timer
VHO RSO 2 ™ BT FERRABT S iqmbiReSar r%ﬂ’%%f‘ e switching

hub 17 in the relay device la in the set 6a is connected to the

intra-set transmission lines 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 contrel section in FIG. 4. In FIG. 5, the relay control
section 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
1l4a - 114c, transmission message selecting sections 115a - 115¢,
periodic message queues 116a - 116¢, and aperiodic message queues

117a - 117¢. In addition, the communication cycle management
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conmuni cati on according to the comunication cycl es
shown in FIG 2, the comrunication cycle managenent
section 111 starts the tinmer when it receives the
cycle start nessage and shifts 10 to the aperiodic
comuni cati on di sabled state. [0030) The cycle

i nformati on storage section 118 stores the cycle
informati on the cycle start nessage deci di ng section
112 reads out of the cycle start nessage. According

to the contents of 15 the cycle information read out

of the cycle informati on storage section 118, the
SENMoN dati Dic1ERse a NePERe TRIFbragel 619k tbllgeds &8s hes .
l ength of the aperiodic conmunication disagled peri od
dﬁb%ﬁﬁgl ength of the aperiodic comunication enabl ed
per i nsition of the state of the
oo TEsE oft /AR Rl KSR £ Ofphates che
gormami (@akiroad e sadumehisheiént@idd eqapentodi fperiodic
comruni cati on enabl ed state, and to the idle state

GREHRcREiopsnshied phataeandddlrstai et @fihe ¢ommunication

LB t 1.5S] i.ne 5 interface,18 and t.he
PRt u5Thod TIRE-R0OhnAS roR AL T 5008 Bt M oue
tompuiniicatibe Sycdiisigatb BBSSegemaachding s@EldDRhown in
112. The cycle start nessage deciding section 112

Tfce - atBR GETERicasien BANRGRNSIHD §ECHBEB ald ssaats
GE 18 3 A e RS S @g@eg{'e@q;hi c&élétstnaﬁri%eﬁl g %&& ' Shifrs
that the 1 nput nessage 1s hé cycle start. 3 nessage;

thehmyaberstat ¢ cmemajeadeon digaigedt seatd 12 reads the
#@g C @Ie informati on contained in the cycle start
: Qéi Jand notifies the communication cycle

mna%@éﬁcﬁ@?ﬁf?ﬁn&i‘éﬂo&%#ﬁa e FQEEQ&FE@U%O%&%he cycle

nmessage passi ng roug e C e starf nessa
Uerimtiang onertid opcld Ztaxtdhedsyefedetddihe seeltdyn 112 reads
dest i ikion 5 deci ding section 113 regardl ess of

e

e PtCYSle SEREreMessfde - nRAUGENGr tRokNe contents of

the cycle information read out of the cycle information storage
section 118, the communication ¢ycle management section 111
grasps the length 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 as 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-gset transmission line interfaces 19a
and 19b is input to the cycle start messége deciding section
112. Thecyclestartmessagedecidingsectionll2makesadecision
as to whether the input message is a cycle start message or not.
If it makes a decision that the input message is the cycle start

mesgage, the cycle start message deciding section 112 reads the
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(0032] The rel aydestination deciding section 113
reads destination address information fromthe
nmessage supplied fromthe cycle 10 start nessage
deci di ng section 112, and distributes the nessage to
one of the nmessage type deciding sections 114a - 114c
corresponding to the appropriate transm ssion |ine
interfaces 1in response to the destination address
informati on. (0033] 15 Thelfiessage type deciding
sections 114a - 114c nmake a decision as to whether
the nmessage input via the relay destination deciding
cyetéi mfchrhditiisnacoRcsngR] tio Baet EPAB 408 message and
erlodlcally (the nessage that requires real tine
naEéF 1-%%1)‘3 r CEMHEE SAGA OnCYrEL e fﬂﬁaﬂgeﬂlﬁltteaea'pmm ddilcaf Iir .

th d I
el R A S g messase

deesahgf sdatfendecs di fYiS86iraastd 1dee rehhdC ads el fd Oie
the nessages input via the relay destinafion deciding

dggidinm sectipn e rpoprdtess ofewkeljeenyibubs alt@ale start
%%%% Q?ﬁ@EJIOdIC message queues 1l17a - 117c. 25
%f &% ansni ssi on nmessage sel ecting sections
La%m3-2115c receive notification of the current state
of the comunication cycle fromthe conmunication
cycl B eammjedetinsddongeciding sageion 1h%rea@m§ﬁ$1s:biamon
I n ¢lions 115a - 115 c ut th
aﬂﬁ§§§%§;§f(;%rrﬁés p8ﬁd§§%rﬁ tot RS EEFT NP lgfie f’mt S
stanteiseate Alecivithg sfddtﬁbhhﬁlzpeéh@ @iGtFEESEEL tAd QMR age
116a - 116c or aperiodic nmessage queues 1l1l7a - 117c,
tanene r%ﬁqstrhet Yeppage L yRehdleci dangi %%q:mnsi ﬁé4i‘=l nt e¥F4te
O Fl G | I agr
céﬁ%ﬁw géﬁ?lgur%gg%ﬁpéﬁa%?1trg§e %% %P%nnu ?oréﬁﬁf aces
inomsﬂp]insdﬁ\tbc €Rei dedtl {nathionThed¥eds Clifformation.

[0033)]

The message typedecidingsectionslida - ll4cmakeadecision

-as towhether the message input via the relay destination deciding

section 113 is a message to be transmitted periodically (the
message that requires real time gquality) or a message to be
transmitted aperiodically (the message that does not require
real timequality). Accordingtothedecisionresult, themessage
type deciding sections 114a - 114¢ distribute the messages input
via the relay destination deciding section 113 to the periodic
message gueues ll6a - ll6c or aperiodic message queues 117a -
117¢.
(0034]

The transmission message selecting sections 115a - 115c¢
receive notification of the current state of the communication
cycle from the communication cycle management section111l. Thus,
the transmission message selecting sections 115a - 115¢ pick

out the message corresponding to the current state of the
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nmoni toring control devices 2a - 2f are referred to as

a vehicle nonitoring control device 2 generically. In
FIG 6, the vehicle nonitoring control device 2
includes a transm ssion control 10 section 21, a

nmoni toring record managenent section 22, an apparatus
moni toring control section 23, a periodic message
processi ng section 26, an aperiodi c nmessage processing

section 27 and an intra-setlransnission |ine

interface 28. [0036] 15 The transm ssion contro

section 21 acquires the nessage received via the

cotnariselt ibhanigilestianthé perti o8 et heeead8 quands 1Nmes 1a6c

deci siaon of the type of the nessage (a nessage to be

PF ARSHiCHEE PRITaALS SEPP?So%lif ne%gaﬁe gyl peansmits it via

] e I or-di_ng .t he nessage

%{l/%e %ts;nﬁgséélgl %Jfrg% %eb:ééﬁ g"t hlceg r%gngr%lﬁs& on
clomior ®l5 pection 21 transnmits the nmessage input to the
periodi c nessage processi ng section 26 or to the

aper i & -c Enes shdd opkod tagyawy siewing g £pnfogurpklion of the

FORLARY Yool B8 514 AUGHE,DY! A0 FO0L T SRELLONTAL vonic1e
transmts Ness recei ved hé peri odi ¢ nmessage

mmrtﬂﬂﬁmggc&emm]oaeﬂﬁc@sﬁ 2aperzf.odire Hfd¥eedafge as a vehicle
processing section 27 to the relay device 1 via the

ﬁn%%tazrsﬂ-ag EPREAH devine Rigrmerdcattdce InFIG 003 e vEkdcle

ng'?:’.t% coﬁEQ{;? AL TES Lci‘&‘ﬁéé Q! t%%nﬁh%S%oﬁ{ U YS1
non or| S t

resu out e vehicle eq
Qééﬁidi'ed!]by at iﬂensﬂom@arrabwdnmmmﬂmsw @eltmﬂa 22, an
section 23 in an internal nmenory (not shomn) as

EPRA A MenAB AT 1 B IWWQ&OFGCFW%r%t Iaoﬁeéf“lﬂ *rdffages®
%P&E@ss 2‘% QQ@ &t g @F'ab@&i%&%%%gge Q08144 dedtion

onnect to t e vehicl e"equi pnent (appdratuses 3a -
3f ) amdhizoh intgat et targainiek idhel hmni frmemigceoRs r ol ,
and carrjes out the 5 nonitoring control of the
veRi%P & bqui prent.  X00381

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 mesgsage type.of the decision
result, the transmissioncontrol section 21 transmits the message
input to the periodic message processing section 26 or to the
aperiodic message 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 processing section 27 to the relay 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 control section 23 in an internal memory



10

15

20

25

30

The periodi c nmessage processing section 26 transmts
the nonitoring control data about the vehicle

equi pnent of its own vehicle obtained by the
apparatus nonitoring control section 10 23 to the
relay device 1 via the transm ssion control section

21 and intra-set transmssion line interface 28 as a
nmessage. |In addition, the periodic nessage processing
section 26 picks out the noHitoring control data
about the vehicle equi pnent of the other vehicles
fromthe nessage received via the transm ssion 15

Gostt rsdlowhi@Chs Othe? lyeldrd eSRbAitdr idie r@ppadaibformation and
nDnltorlng control section 23. Incidentally, the

fﬁ?e%&s’e?g?et 8- c SR IPRRF H MOPILRYTiRDMANGFOl ePRtlehpn 23 is
t
CO eaté%td' £8 SRLELDE DY i HBHWF%%FEHE& %a - gf‘f)av)hich

every prescri ation perio
torglas pandetgot ocﬁdmammbﬁ:ﬁahgp@csn&dal 2@nh0aPdieth®ut the
aperiodi c message processing section 27 transmts the
Ve Qe P RPRBE P h PR ddisr yehiebe RAViAMenE -r eads out of
tgf gggbtorlng record managenent section 22 to the

ay ice 1 via the transm ssion control section
21 arwhe periodibt mdzshyansiicsising saetiat ewf atmsﬁﬂias the
a nessage. in addition, the aperiodic nessag

BRRHERE I CIREtT bAas? %ﬁ%tgﬁtvﬁwlﬁeﬂ%%“em of its oun
SORL R EGR ) BB, R LB, e

2BCR) thd Yébat iRviicans wissicte tﬁ@nﬂémﬁsmtbnﬂr@l seandon

sets to the nonitoring record nanagenent 30 section
b anchdrgenr et FrarRB B oA NEBRIRSR 1§ fie? message.

YENR® 108, E@é‘ erbagcc{gér;]%% W?EQEQB%:’.&;“ s'e%t?&ﬁaiee%lcks

aperio ical l accor commands from a
dut\nhe monfﬁnﬁxng:cshtmmm dame aldnec thbeveﬁiﬁlkO&qufpmana of

is a block diagram showi ng a conf,i ratl of t
fhs ReReERBhCLEh ron SEE A oRIR £ ST fgneo’ff@a%ﬂtlﬁsm

EBRL RSN 508% fon 21, and sets to the apparatus monitoring control
section 23. Incidentally, the message for conveying monitoring
control related information containing the monitoring control
data is created at every prescribed communication period
corresponding to the control period.

[0039]

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

section 22. Incidentally, the message for conveying the vehicle
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nmessage 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 contro
section 21 includes a comuni cation cycle managenent
section 211, a cycle start nessage deci ding section

~ 212, a nessage type decidin%bsection 214, a

transm ssi on nessage sel ecti section 215, a
peri odi c nessage buffer 216, and an aperiodic nessage
gueue 217. In addition, the comunication cycle 15
mEngeient reectd oinmajtﬁehuﬁemaeawa apeiod®d1gn in
storage section 218. X00417 The conmmuni cation cycle
?ﬁﬁﬂﬁﬁ%ﬂ§ﬁtwéébt¢QWW%HEF FERRgR AT Heex ' &t §8bs (apethdE) c and
munication disabled state, aperiodic 20
g%nnuﬁ%catlon enabl ed state, and idle state) of the
cloonguaiocht i on  cycl e using the timer not shown. The

processing of the conmmunication cycle managenent
sect ifH? 27119 & LA ePbrNay sHRVinAat ronfigErgeipr | the

£ résqg»ncc‘?{htt&%h ARG A 55 RS 6 £%&gﬁ?€ﬁ§ﬁ $0 Hperiodic

contr station orf transm ssion subsi y st

-ﬁésédyk4%&oEessingté&tﬁmmmnueLca@efﬂbdipch@sﬁ&@@Q@f&ﬁﬁss;ng

section 211 _installed in the vehicle nonitaring
omt ¥ 2aeﬁ\‘ﬂ%én2r%p%@tatf1rﬁﬁsmé§s%% 1t1PSn§Pﬁe§-’sﬁaGﬁ 28, which

6’5%1{ 1Cl:|ut%t c‘%ﬂ:&%t‘ﬁ”ohldeg% 1ﬂ§§§61‘1§ e dIn ;Eé 90 fﬂénﬁ%s ion

cycl e managenent section manages the' start
tomiru} GlectienchImintlonaleson cymmesiamiiog thelelmunagamEnt
18 shown. For exanple, when carr

. L,
TSI £ht i BFYELE ért&Fﬁ Jeseaae ﬁ@cééhﬁq% ﬁggﬁf?%ﬁl%yél“l?fsage
ERMMEd N FThG séeridle HATTUNEERL LRIk s IO B sBBHE IS It ing

section 211 starts the timer at the starting point of
séet TomALsi, cat peniadicd esssagd bk fars 216, thada@@ranﬁhupdlc
5 connunlcatlon di sabl ed, state. .In this case,

BORTRAT BEUSn212ycfB Addigeien Fh§eE‘P'F‘B‘fPJff‘flﬁP08§Eja§ts
hitasdrt $LBEioNPSSAGSIcludes a cycle information storage

section 218.
[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 processing of the
communication cycle management section 211 varies depending on
whether the vehicle.monitoring control device 2 is the
transmissioncontrol stationor transmission subsidiarystation.

(004 2]

First, the communication cycle management section 211
installed in the vehicle monitoring control 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 timer not
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to the vehicle nonitoring control devices 2b - 2f and
relay devices la - Ic, which operate as the
transm ssion subsidiary stations, via the
transm ssi on nessage sel ecting section 215 and intra-
set 10 transmission line interface 28. X00431
Incidentally, in the cycle informati on storage section
218, the cycle information is stored in advance. The
communi cation cycle nmanager#nt section 211 reads the
cycle information from 15 the cycle information
storage section 218, and creates the cycle start
shoysag&Forostaiplien gwhée darelyent el EkinGRi A hB8ording
copmuni cation cycle has been started, the state of the
COo T F AN RAE YT SYPARESSROWY ARSTIG 0B, the cotimugication
C £ﬂ%§ 0 l.e_tnformation, fromthe ,
Cglggrei Ig i C co%%?égf?rgéqﬂosg?ga%:%ﬁ gt“ﬁ?’é o W Starting
reperi offithecoommutiicalrion epaisdastaligresapd die bPeriodic
idle state with tine. (00441 Next, the conmunication
CPEHRl AR Ad Aebhed tStghe21In this gelsed fhe coamunhiat jon
Ltor] t .devi.ce, 2 operati 25 as the
e e IE e 08 A e BRIl e Svali i Hramensase
ChihecomitlieaRidia0ri g keniRoRaetetés 3B CIdfihPid] $) @&¥ices
the_ timer at the point of receiving the cycle start
l3esd&gevhiglorerite astiehe heanpelsvidircsvbaidinnstapions,
i tL. t cycl e i.nformation . storage
Ve R e ket Boe R e AR P8 LB B i r et
transedskont ldhet hateyfdee Igart nessage by the 19

gé&h@ﬁgiart nmessage deci di ng section 212. The
ation cycle managenent section 211 grasps the

| engific fledth 1308 Ol &y LOTHEOLEAL Nl SR |
and the Ieengt h%))f t'ﬂ{eJel a%%??gﬂ?c colr?%ughtlcgca |osﬁedcetﬁ§%'lzg%'
ther¢wrld dofpthet tantienssondd tiheadylde 5 THY ebimivhDfation
read fromthe C%cle,infornation storage section 218,

¥R U RS STORF AT RT 1iBh 20 FRRAS (heecBF1e fgformation from
tﬁ.@"ﬂ?ﬂl’ecﬁ{ﬂ&'?naﬂehestorage section 218, and creates the cycle

start message containing the cycle information. Once the
communication cycle has been started, the state of the
communication cycle makes a transition, according to the contents
of the cycle information, from the aperiodic communication
disabled state to the aﬁeriodic communication enabled state,
and to the idle state with time. |

(0044)]

Next, the communication cycle management section 211
installed in the thicle monitoring 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 section 218, the cycle information

is stored which is read out of the cycle start message by the
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such as fromthe aperiodic communi cation di sabl ed

state to the aperiodic conmunication enabl ed state,

and to the idle state with the tine in the periods.

10 (0045] The nessage received via the intra-set
transmssion line interface 28 is input to the cycle
start nessage deciding section 212. The cycle start
nessage deci ding section 212 nakes a decision as to
whet her the input nessage isld cycle start nessage or
not. 15 When the input nessage is the cycle start
nmessage, the cycle start nessage deciding section 212
cyals dthetcypebsagafdsdirtingnseeoidmi 710 iThd kemeMal€ation
start nessage, and notifies the comunication cycle
ey @ﬁﬁﬂﬂe‘&%‘é‘% BERtDIN 211ngTaRnf sheylengkl ofrghgaperiodic

Qgrﬁfrﬂrﬂ%a%:g.ogl 1%5.]' Sghteer %kf?cﬁe%{ci %SJS. l'g%cfl gbggaénerlodlc

section o) the ssage

denmdiirg tieat enabPdd pardgdr dresstind oiehes bt tlse aycle
gycle start nessage or not. (0046] The nessage type
YRETRA G CBekahron Shaged ed nfesmat bAn gEorege et hen 218,

1@& R eczéﬂﬁlli‘gﬁéhaof r&%e%?%@eﬁ%%ﬁe %ﬁ%ﬁﬂgcgﬁ%rﬁ PRie

section a nessage e tran

peth @di €abh \tHe ApefbsEiageoinhtahi dL0dn 85s46Pdd sitE€e to the
qual j a nessage to be transmtted aperiodically
?P?@?%s‘-‘s&@@mﬂﬁa?a@d@'s emgbledgaris. Be8 tei Fee gidle tSFpte

ding tot i.Qn result, the nessage type

ng sg?tggngﬁiﬁ%ﬁg% r'i but es the nmessage i nput
v[@iﬁ@sihe cycle start nessage deciding section 212 to
t he periodic 20 nessa%e processi ng section 26 or to

the ot PEAPEIREIRSRIFSIpY IR & ABESRCIE OFTERSM] BBicR) Line
IH@E gé gsrﬁﬁﬁﬁg@o pﬂ%f Clé JSQ&%E%E%% éjg%é@.%i e'.~:-ect10n

create erio nessa € processi ng se t 1 on
262 . | Thadgdclé sbart iﬁes&pﬁf dmﬂdlnmgenmemkzba decision
stores the nmessage created by the
as to whether the input message is a cycle start message 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
communication 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 decision 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 aperiocdically (the message that does not require
real timequality). Accordingtothedecisionresult, themessage

type deciding sections 214 distributes the message input via

the cycle start message deciding section 212 to the periodic
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aperi odi c nessage processing section 27. The

transm ssion nessage sel ecting section 215 picks out

a message fromthe periodic nessage buffer 216 or
fromthe aperiodic nessage queue 217 in 10 accordance
with the current state of the communication cycle the
communi cati on cycl e managenent section 211 nanages,

and transmts to the relay device 1 via the intra-set

transm ssion line interface028. [0048] 15
Incidentally, since the creation of the nessage by the
aperi odi c nessage processing section 27 and the

rel@B§81 5Eb b ity BRELIBSSAHOOY ol Blet 4PEOSIHEY ABssage
message sel ecting section 215 are carried out

rrogRepAtomotRhiont B&@. aperi odi ¢ nessage queue 217 is
grO@idg between them On the other hand, although the
8 ﬁé ion of the nessage by the periodic nessage

Pr OCeRs i 138¢ binkikaadh BIKENE1 4 52B28L $HORe M add8reated
nmessage by the transm ssion nmessage selecting section

byishepertedi¢ adsaage aepachsbmpesktyian 26el ITn adhiicog, the

buffer.for storing a single nessage i s _provide

BErERiE Hoade, Bath % s tlEE S e ohas) dinatea by che
dp%i&@ﬂEcOméﬁﬂégé !oEE§s£E§iééﬁdioﬁ?§$athEf@ﬁéﬁéﬂﬂﬁkion
section 26, which conveys the nonitoring contro

megisage geleat braract birnRicpickaiouha nesdrgften Whe herhedic

contr ol iod,_ 1is nessage to. be transmtted .
3rea8 pife Gg of ERLEER Rt Sty HBPEN T B 2L o
fHcoeabfc! Wi i ftdemeli-P8n @ NEL RN VWEY that @Shmalication cycle

information tinely rather than to convey all the

thef semauR beat jorc lcvdil agmashasmeng: wecEban | st mpneEes: eand
t?rigt?lgrsnggglég BéheT:p&aiy dtexlgecge.l.r 'Ivggl &ewg%‘%%]g—esgyftfr srrgl ??]ieon

OFi hg onl'y a“srnglé nessage is placed a
ek edtermRssage processing section 26. 5 Unless it is
necessary to consider such characteristics of the

Q4y8i a queue can be placed after the periodic
mességﬁidentally, since the creation of the message by the

aperiodic message processing section 27 and the transmissicn
of the message by the transmission message selecting section
215 are carried out asynchronously, the aperiod_ic megsage queue
217 is provided between them. On the other hand, although the
creation of the mezsgage by the periodicmessage processing section
26 and the transmission of the message by the transmission message
selecting section 215 are carried out asynchronously as well,
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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processi ng section 26. (00501 Next, the operation
W ll be described. 10 FIG 8 is a timng chart show ng
the operation of the train conmunication system of
t he enbodi nent 1, which shows nessage transm ssion

.and reception states of the relay devices la - |Ic and
vehicle nonitoring control devices 2a - 2f via the
transmssion line interfaces. In FIG 8, horizonta

axes show a tine axis, 15 a8l rectangl es pl aced al ong
the tine axes represent nessages transmtted and

recei ved between the individual devices. For exanple,
ihRermesisagesmpl aceat ey tUhant EBNSHRBS} ALISkHE ORfddieation
linme_axes are transm ssion nessages, and the nmessages
1pFheding eAdt Hefeuediipnniesing threreak &pmpomadyagdius,

l e he ti axi.s
S Pertian ragrRaf Byt IR fon e bitRy Fihate message

ibrphesedds sifaeratie rpeeddien mebsife pRsEAGAngl Betbton 26.
followng description, only transm ssion line

UBLR®yitngs AIACASPERYDER €@nséfen gucinsheraptad sifiopief the
oo is 68 e SRR PRor daPRbRiE e

prheegsiopngatctoondet ay of the transmission |ine
Lacidenjally, the witten formof the timng chart of
814s also applied to timng charts which will be
desogified ! ghoFLG o 1100831 he Jlg yeeh cl e moni tori ng
control ‘device: 2a serving as the transm ssi on
contFId. stiat batintiepeétisrt BRowDittheGidrat ieydELtR train
eri odi cal l yusing the tiner, and broadcasts a cycle
cstah 1A SRy EYS SR 2L Gh?h%“li’i%qﬁ"@l"é i‘mrﬁ”}’_cﬁq AgCEd Message
t 98N A 12l andirddideiBhAta Vb@e:fhel FelalSadfiddi€ia - 1c
point of the cycle start. The cycle star nessage
a0 eahbe baulcmst onigigsEntt rod delve. cealRinc] 2f wbnthotrampmission
1control %ﬁdevice 2b_via the relay device la, to, the |
vBRi BN BfifEor tRgF TR0kt BPIH%_\?R ABES AP0 G T1T° RS-
ah&! A¥clfNg168 bRalld {RIMY tHEVEERe axes represent messages
transmitted and received between the individual devices. For
example, the messages placed on the transmission side on the
time axes are transmission messages, and the messages placed
on the receiving side are reception messages. The length of a

rectangle in the time axis direction indicates the time taken

bythe transmissionandreceptionof themessage. Inthefollowing

description, only transmission line occupying duration based
on a transfer rate of the transmission line ig considered without
considering the processing delay of the individual devices or
the propagation delay of the transmission 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 vehicle monitoring contrxol device 2a serving as the

transmission control station repeats the communication cycle



I b, and to the vehicle nonitoring control devices 2e

and 2f via the relay device |b and relay device |c.

[ 00521 10 Subsequently, the vehicle nonitoring

control device 2a broadcasts a nessage to be

communi cated periodically (referred to as "periodic
message" from now on) (not shown) including the
nonitoring control data on its own vehicle to the
vehicle nmonitoring control deévices 2b - 2f and rel ay
devices la - Ic. 15 Receiving cycle start nessage 500a
broadcast fromthe vehicle nonitoring control device
Parivlbca Blyays eyt kesihér ; ahd bassdsdtistd yc I®BLAHE hégsage
control devices 2b - 2f start the_communi cation cycle

i 0&clcd FRE R IRl eHNIHE rd REerRns- 1of deieiagpcPle - 2f and relay
[ t41500 4f me 0,

S EEOR I | i el pottin b By S bEake TRl Brare

apskbegstsant hestkrget Hd0ent @vit1g vehidie fehayor IMpesetkol

in the store and forward schene, arrival tinmes of the

SeviigestRrimgdisagelapodeide da. f Eantiodehicdenpgeitoring
L .aY.devi = hi ¢l e

FEnEESPRRLIR0 22 PICPA BB R koo d SHATAIRY dofice

showmd no thésvedicsé afdnitioieAg dordthelcasmt=Catiad 2f via

cggles corresponding _to the cycle start nessage 500a

FREy TRERM FRHCS dPndE], retaXude¥Acet 1%e the vehicle

n?gié ré@g control devices 2b - 2f broadcast a

periodi ¢ nessage (not shown) including the nonitoring

. cont r slibsSPaedatly, onhiet seloivley @bnt toriZd cdriidodl dblavteagea

i}ar ed the comuni cation cycles, the relay devices

PZo2dFesth @ YeRTIds tROM COFTHELCRIRY BPT HeAT s volhrefoyred
@aChs "R 8A ¢ fleARAGE L Tn AER B NEnsY & Swﬁ{ %Fcll&?ﬁﬂﬁ the
the timer, and nake™a 5 transition of the state of the
oommtiortag i omtopd| data sucitsa ownmamekichs tdchehapeerhbdle
connunication di sahl ed peri od, gperiod&c ,
monitoring contro evices 2b - 2f 'and relay devices la - lc.
Receiving cycle start message S00a broadcast from the vehicle
monitoring control device 2a, the relaydevices la - 1c and vehicle
monitoring control devices 2b - 2f start the communication cycle
in accordance with the contents of the cycle information read
cut of the cycle start message 500a.

[0053]

Incidentally, as for the broadcast of the ¢cycle start message
500a, owing to the delay involved in the store and forward scheme,
arrival times of the cycle start message 500a differ from node
to node ceorresponding to the relay devices la - 1c and vehicle
monitoring control devices 2b - 2f. Accordingly, as shown in
FIG. B8, start times of the communication cycles corresponding
to the cycle start message 500a vary f£rom node to node, at which
time the vehicle monitoring control devices 2b - 2f broadcast

a periodic message (not shown)} including the monitoring control

data on its own vehicle.
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comuni cation enabled period, and idle period (see
cycle Nin FIG 8) . Incidentally, since the arriva
times of the cycle start nessage 500a to the
i ndi vi dual nodes differ as descri bed above, 10 the
time of start and end of the aperiodic conmunication
di sabl ed period, aperiodic comunication enabl ed
period, and idle period differ fromnode to node as
shown in FIG S. [00551 Hek®, consider a case where
at time Ti, the nonitoring record 15 managenent
section 22 of the vehicle nonitoring control device 2e
foansmIs a nessage to be conmunicated aperiodically
(ref erred to as "aperiodic nessage" fromnow on) to
t he Hestingl stanhsict ore pgmmenittatolondeydoss 2the Teéay devices
aperi odi c npssage processing sectiqgn 27 of _the ,
1 ST RIS 1 TRy KB OO 8 vAg =83t 8§ ek moni tor
e BRRd Ddlife 2Br SR I3RIEY 4 DO & 3l §EQ£§SI:H§ tifeth€and make a
aperiodi c nessage queue 217. In the vehicle
tpaste ittdronn g £ c ohe ratlatae wifc eh@ eqonmure chitipe ey¢le nin tsfweh a

B B L e T Bl P bR SRR R P2 S (0B aperioaic
céhrfifiHat S bANTRSSIAGE peel 881 I 1th 386k 91 Rl 3Rk Efle N in
vehi cl e nonitoring control device 2e Teaves the

FHes8hgeIn@bdéntaliy , aplerdedthecameissdgel mpsene tBE tyadeistart
i S. Ogggl After, thata t time T2 when the ageriodic
m ' itehtRe ARG EY PogerdiiferRERFEAPEI APove,

t K/ €k Re NSd@dtSand BR4 dEr @RS H%éﬂ&ﬂcn@érﬁﬁgﬁc%@i%ﬁtdi%bled
section 215 picks out the aperi odi ¢ nessage 700e

Pt it daper idl caperiudice tiossagd lgdaee 124, 21 idkageriod
nsra.ts th eriodi ¢ nessage, 7 (the rectangle
d%%%%fggogyn?ﬁ%ag%ﬁﬁ% && §§ﬁ%%ll I'mM'FFG 8) via the

foorgsset transmission line interface 28. The tinme at
which the intra-set transmssion line interface 18 of
t he Heagleaycanaiides aleassowpeea at timeAd , tdeapriigoréhgimegord

m%gazi:gégnge itﬁ?%cgtg Soa]?% (23 7(:21% %Pgﬁf%le%tlngglggrzpn%c %grsn?roi tdevice-.
2e transmits amessage tobe communicated aperiodically (referred
to as “aperiodic message” from now on) 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 gqueue 217.
In the vehicle monitoring control device 2e, time T1 is within
the aperiodic communication disabled pericd of the communiication
cycleN. Accordingly, thetransmissionmessage selectingsection
215 of the vehicle menitoring control 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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(0057] The aperiodic nessage 700e received by the
relay device |lc is supplied to the nessage type
deci di ng section 114a via 10 the cycle start nessage
deci di ng section 112 and rel ay destination deciding
section 113 in the relay device 1c. Wen the nessage
type deciding section 114a nmakes a decision that the
i nput nmessage is the aperiodic nessage 700e, it
stores the aperiodi c nessage 24700e in the aperiodic
nmessage queue 117a. In the relay device 15 1c, since
time T3 is in the aperiodic

carmuahéattonanaly edpesbosh oqitd telkbbags M e %h@eiréés&ngle
sel ecting section 115a imediately picks out the

&seetediky r@@sﬁg@em Emlmvl e inpBEG o&)cvn@sb:mgentra set
and tran t he, |nt
TS £e (% 1RAR e AETR g T o pB0RRT i pBFEg et

&wnealbblé@q&h&eﬁaﬂéﬁa@@eﬁ 6@ &@E&Mg%&@@@ 1d EBfpletes
the relay device Ic via the inter-set transm ssion

Iﬁhﬁéﬁqeﬁtépﬂaééhggmﬁrandlcmnpb@gegoOﬁbew@mﬁgnlmmTabecause
tlne T4, fter t hat t he same processing

& PRESFR 5§el 8””'[2%%{’?%% dy-device I b stores
tm@ @merijodi c nessage 700e in the internal aperiodic

message queue 1l7a: in the relay device Ib, at tine
T4, thReeagreYific DERARDS cmqa)rxe@ﬁéBEdeqoéJrneoGeﬁay device

%d?.g %‘;ﬂ?@l Sepci f toeggltggtg&tahe | dlte efilagg%nt{_\gﬁcsoerc %léa via

e ap

Pﬁh‘é&i}@ﬂe@t@i@ mebGagedelch 334 E@bﬂgoﬁ histad era?H@st ination
aper i odi ¢ conmuni cation ena% | ed period of 25 "the next

F\Pﬂaﬁmo@yéﬂ-é M fthe {-‘@)lﬁig]de?héev?é% c¥lgen the message

| tcperélﬁgn Oréth:? Tile %.k%%a%h éfsh' ha!l[ he l \I'Lt message
nsm ssSi on con I‘O| 1 on roa cas

S“aIsathe NRRI90a i c nddiyeabocd, titeshexds Q@@%&ﬁl&idl@!lme ssage
cle N#l to the vehicle nonitoring control devices 2b

Dﬁp aﬂc}:heepwrag@q.q;@@qsgge q@eue 117a. In the relay device

lc, sincetime T3 isinthe aperiodic communicationenabledperiod,
the transmissionmessage selectingsection115a immediatelypicks
out the aperiodic message 700e from the aperiodic message queue
117a, and transmits via the inter-set transmission line interface
1%a.

(0058]

The relay device 1b receives the aperiodic message 700e
from the relay device 1lc via the inter-set transmission line
interface 19b, and completes the reception at time T4. After
that, carrying out the same processing as the relay device lc,
the relay device 1b stores the aperiodic message 700e in the
internal aperiodic message queue 117a. In the relay device 1b,
at time T4, the aperiocdic communication enabled period has ended
and shifted to the idle pericd. Accordingly, the aperiodic
message 700e is held in the aperiodic message queue 117a until

being shifted to the aperiodic communication enabled period of
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Thus, the conmunication cycle N+1 is started.
Receiving the cycle start nessage 500b at tine T5,
the vehicle nonitoring control device 2c starts the
comuni cation cycle N+1 in accordance with 10 the
contents of the cycle information picked out of the
cycle start nessage 500b. [0060] Subsequently, the
vehicle nonitoring control device 2c broadcasts

aperi odi ¢ nessage 600c (showh by the rectangl e denoted
15 by the reference synbol Cin FIG 8) including the
monitoring control data of its own vehicle.

thacheleht@niminicat ibe &@gl.shown in FIG 8, a flow
UE to the reception of the periodic nessage 600c by
fRD $ehicl e nonitoring control device 2a via the relay

devi .and b i1s shown, but_.a.flow to,the .

vehi c_ge Jrreglrﬁcggr "Rg™ %ngoﬁtongcgie%‘Ee%e %"aﬁ&lﬁg 1s jhe
tranoni dd:ieth cdridi&h] st dH1 dnl) o rcRlRM 88 \Eneteyile 4t -t message

aperi odi c nessage 700e has arrived before the arrival

58Pbt HerWe rthed nexrecemmnigagdon| ayehe Ndase, thei vekictre

of LBl AR e bl S D St S ST B T 1
TRpE| kBdicommiiBSeRGON/GRA 19+ 1 £ br8E08Ld Rébdi@ng the cycle

aperiodi c nessage queue 117a. [0062] On the other
Shake, "aafadecFPBdial wigsale cd@c vebicbadanitordngte¢mntrol

i,odj N di l.yb h .
d?@ﬂ:g %!ccs fc’tssagge q:uo%%%n% %gé 1. cléx%rn%rﬁigtl\? +J¥ il% nafc:f%gg?ngﬁ dol th

ransm ssi on nmessage se g secC
the ddrenaitst bedeh® dyRQel Bhodrmft i AePi6Red Ul 3ft BBe cycle

inter-set transmission line interface 19a and
SEaferiestadsr §RA8Ri ssion line 9a. In this way, the relay
FSWLﬁq%llb can transmt the periodic nmessage 600c
thout“delay due to the transm ssion processing of

t he apesdaiinelypsshgevelilae hohDO6Bing\ccriteoli aevids 2c
gassed and tipe_T7 conmes, the relay device

broadcasts aperiodic message 600¢ {shown by the rectangle denoted
by the reference symbol C in FIG. 8) including the monitoring
control data of its own vehicle. Incidentally, in the example
shown in FIG. 8, a flowup to the reception of the periodic message
600c by the vehicle monitoring control device 2a via the relay
devices la and 1b is shown, but a flowup to the vehicle monitoring
control devices 2b and 2d - 2f is omitted.

(0061]

Intherelaydevice 1b, theaperiodicmessage 700e hasarrived
before the arrival of the periodic message 600c. In this case,
gince the relay device 1b is in the aperiodic communication
disabled pericd in the communication cycle N+1, the apericdic
message 700e is left stored in the aperiodic message queue 117a.

(006 2]
Cn 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 relay
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I b shifts to the aperiodi c conmunicati on enabl ed

period. Thus, the transm ssion nessage sel ecting
section 115a of the relay device Ib reads the

aperi odi ¢ nessage 700e out of the aperiodic 10 nessage
queue 117a, and transmts it to the relay device |la

via the inter-set transmssion line interface 19a and
inter-set transmssion line 9a. [00641 Next, the
operation will be described2én the case where 15 in

the train comuni cation system of the enbodi nent 1,

only the vehicle nonitoring control device 2, which is

dbPEcONEGy Th @he! 18 e TRES AT an AL B8 Lie SRPTREEAL 52 Mg
in the conmunication cycles based on the cycle

ippéorsadt itoansbiwsidre liekaya devn ddsislwep, ndte reday ydeotitce
omruni cati on .in the, conmuni cation cycles. 20 FIG _9

1E3ca£ £FRPAG e PSROUEHy "EREABH AR SR [FElaYse to

thBeE fad i ARBHI BHLE LBSRAYE dBL a?(ﬁeﬂlfditcr AasELgS| Ao

the periodic nessage because only the vehicle

000 631 ng control device carries out the

co nicatipon in the co ication cycles . based on

the R9EFE FHRDARGITEREY RERdomEar] \Pomere Lo SRORK daTice
185%1013R10¢ b Qe LA R 1Ok orfrR IR ROn rldb1elSperiod. Thus,
characteristic operation of the present invention
thhowwrrisniEsGongpessah erdectdoey settighdwsSehef the relay
SBRERR e Sl S0 S o B aoh 03 s e
mé8s88¢ \Yuldeaf1 fd1€ahi ANSH=MI LA C QB 1 rBl Al AR ilRPEARS a
the 27 “ communi cation cycle periodically using the
thntnterrrethtyadensssion ldyel antenfaceddaggadsbatey et

t&gesﬁf@ifhf n%niggring control devices 2b - 2f and
repay eviced™Fa’® 1¢c at the point of the cycle

gbay .49 [0066] Subsequently, the vehicle nonitoring
control device 2a

Next, the operation will be described in the case where
in the train communication system of the embediment 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 message 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. Incidenta.lly_, FIG. 9 shows an
operationexample for comparingwiththe characteristicoperation
of the present invention shown in FIG. 8, and hence does not
show the operation of the present invention.

(0065]

First, as in FIG. 8, the vehicle monitoring control device

2a serving as the transmission control station repeats the
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broadcasts a periodi c nessage (not shown) including
the nonitoring control data on its own vehicle to the
vehicle nonitoring control devices 2b - 2f and rel ay
devices la - 1c. 10 Receiving the cycle start nessage
500a broadcast fromthe vehicle nonitoring contro
device 2a, the vehicle nonitoring control devices 2b
- 2f start the comrunication cycle in accordance with
the contents of the cycle i&formation read out of the
cycle start nessage 500a. 15 [0067] Having started

t he communi cation cycles, the vehicle nonitoring

 comninidatdevi 8es edbri odficaalP udbAy the tahiRRpSethd b¥Badcasts

fromthe cycle start using the tiner, and neke a
at e tSteatonesszge F0MEe tof thaeveltimhmmont Foniny tantingl

C nn as. th 20 aperiqdic ¢co nication
a§P Lk APTNTE B LAy tdoPREH 0 © SRR BHEARbER: of tne
cpere aghbarand idle period. X0068] Here, consider a case

where at tine Tl, the nonitoring record managenent
k@ 6dhl 22 of the vehicle nonitoring control device

25 transmts aperi.odi c_nessage to b .
oA E AP e e s OERE e SrBtreh: toriag, 22

beSadtsdQV beei ddic isadRe(hoti $hdRHSARR1NAVES SEHNY

section 27 of the vehicle nonitoring control devijce
moRi kA SoRRTrapeddlian Hissaye Ve Igndostbe egehigle o

he_aper i odi ssage queue 217. Ln_this case, since
e B e oot bR R Reg S 2.

rRétsobifrpetiole etatbtedBags GUDHBroalibast Eyohehl vdtiele
transm ssi on nessage sel ecting section 215 |eaves the

mRBLERET FORRECHPRFTIRE @ane§Bagerhjirdife mPRFtaEing teqngrol
B S i s
théechtansgicEst incpess dg€ormation read out of the cycle start
message 500a.
(006 7]
Having started the communication cycles, the vehicle

ménitoring 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 pericd, aperiodic

communication enabled period, and idle period.

(0068]
Here,considaracasewhereaﬁtimeTl,themonitoringrecord
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 megsage 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

Tl is within the aperiodic communication disabled period of the
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sel ecting section 215 of the vehicle nonitoring
control device 2e picks out the aperiodic nessage
700e stored in the aperiodic nessage queue 217, and
transmts the aperiodic nessage 700e via 10 the
intra-set transmssion line interface 28. The tinme at
which the intra-set transm ssion line interface 18 of
the relay device 1c conpletes the reception of the
aperi odi ¢ nessage 700e becodBs tine T3 because it
passes through the switching hub 17. [00701 15 The
relay device | c stores the aperiodic nessage 700e
cppmen et Mnayidle N, nthret 1Isatsrtisan sfimesbagie ke DecBend seddion
2gge¥iodic message queue 117a. In_FIG 9, being
PITRTETR "PoRFRFEge din the aperagdieMessage guese k7 as
jgaggy out communication in the comunication cycle
based on the contents of the cycle information 20 in
[0 6yx]e start message. Accordingly, the transmi ssion
message sel ecting section 115a of the relay device Ic
i r ZEBRYT2 Bhek $he APeHedd fereemind cabssngnakded gerded
ok hen ARinAd i o leqﬁ%&%zathg%aﬁﬁrsﬁlq%gk%ﬁ nlxetssage
through the iInter-sét transmssion "|iné 1nterface
s¢Dact 2%y E6cOign RISTHE vhed ayhilele @enkibor Begicoasrbhaievice
aperi.odi c. nessage 700e fromthe relay device is via

2P e Gl BNt £OF IPHHQRISSTeFsaghd00¢ mtaredcin thg aprricdic
i 5 ukr | SSi ' . I t .
TR ML A R 2 pah e Y BRE SR fEhad Poe via
tEe Gnt38-Bet thransni ayidevife intettGase 2@t e yimdiht which
t}glormunication in the 29 communi cation cycl es based on

R ESAT BRt STaPSTREs ISR L dne intEr FaFTE 38 9hthaaedgy|device
181 18BSS 39R. r LGER1Oh Y ¥he tag:%rg.gh% meggé%[g & ol pecomes
imedi ately transmts the recéived aperi odf¢ nessage
tY0OeTI dedamseel fypanda e hiraughat i eswinichingehub 17.
tégﬂzﬁiis!on line 5 interface 19a and inter-set
sion line 9a. [0072]

The relay device 1lc stores the aperiodic message 700e

received via the intra-set transmission line 8e in the aperiodic
message queue 1ll7a. In FIG. 9, being different from FIG. 8, the
relay device lc does not carry out communication in the

communication cycle based onthe contents of the cycle information

in the cycle start message. Accordingly, the transmission

message selecting section 115a of the relay device 1c immediately
picks out the aperiodic message 700e from the aperiodic message
gqueue 1l7a, and transmits it through the inter-get transmission
line interface 19a.

[007 1]

The relay device 1b receives the aperiodic message 700e
from the relay device 1lc 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 communicatiocn in the
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The relay device la conpletes at tinme T51 the
reception of the aperiodic nessage 700e fromthe
relay device Ib via the inter-set transm ssion |line
interface 19b. Likew se, since the 10 relay device |la
does not carry out comrunication in the comrunication
cycl es based on the contents of the cycle information
in the cycle start message, it transmts the received
aperiodi c nessage 700e i medPately to the vehicle
nmonitoring control device 2a via the intra-set
transmssion line interface 15 18 and inter-set

comans PeSsicn dyidlesBBased U IheAschbelt 6308 tHeheycle
vehicle nmonitoring control device 2c starts

infgreat5an dn Wie chelpatiosdi nesrageaghd0ydiaglyi mbeTeelay

I vice la receives, at_time T6 the riodic
SRt e iy, ErpfREl PSR nd rods Vs sne s Retdace
7061 e thh »didyt Bevidd @h-$8f theatsidSSe®NtrdrddM ssion line
interface 19b. In this case, since the relay device la

iRssriare ckdfy andainbert Rt thrassmission bine P& .aperi odic
BS§ 398 700e at time T51, the intra-set transm ssion
F'i'ne ingerface 18 is occupied by the transm ssion of

t he @per+<IdiyC dRS8agea /EiMpb1e2esAGEOF thd dint, thRer&€ésWion
device | a cannot transmt the periodic nessage 600c
ofntihe ansFdoRss wRssadiecRo0a Enomahbei nlisghdeyiesdb via the

13RELL O € URIRAIE: SDITnL 3 SAURLEL 9y TRUBLWEDS, oince the

ransm ssion o € periodic nessage ysS |

reheyr @éddycalad eoekanot [EiA4] o3 THEmEE] At idme ihochde
nmessage that has already occupied the 30 transm ssion
COMAENEEHARAN F¥caesi Brerd oy cRetpriqf he cycle

a9, 0 SN 4SRRI LGRS (e e

apbeiveht dessameni7boei NEnaliitedly devitesrehicaer Mofiiforing
communi cation in the 5 conmuni cation cycl es based on
CORETELMEYHEE 7 VEAShe ErteraisRtob FaRrFsipp Jipe interface

1@98{%&3%%{-%6 IE%&ESJan’s%”l&%% %at. O provide
[(0073]

As in FIG. 8, the vehicle monitoring control device 2¢ starts
transmission of the periocdic message 600c¢ at time T5. The relay
device lareceivesat time T6 theperiodicmessage 600c transmitted
by way of the relay device 1b via the inter-set transmission
line interface 19b. In this case, since the relay device la has
already started the transmission of the aperiodic message 700e
at time T51, the intra-set transmission line interface 18 is
occupied by the transmission of the aperiodic message 700e.
Accordingly, the relay device la cannot transmit the periodic
message 600c until time T61l at which the transmission of the
aperiodic message 700e is completed. Thus, the transmission 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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a sufficiently long idle period to avoid a conflict
between the periodic nessage and the aperiodic

nessage. In the exanple of FIG 9, the end tine of

the idle period of the communication 10 cycle N, that
is, the start tinme of the next conmunication cycle

N+1 nust beat |east on and after tine T61 at which the
transm ssion of the aperiodic nmessage 700e is

conpl eted. 100751 It is neéessary for the idle period
to have such a duration 15 that can conpletely
elimnate the conflict between the foregoing periodic
treAsAayes id ke apaho®de sRIga8ehy F@tﬁlwﬁﬂ@?@ioih@y
idle period nmust be |onger than the worst value of the
CEAREMISKE coptrehnsing ShAusiayd thrspraifihidiene as the

i ' .r.ol vice |to anather. vehicle ..,

FRRrbElond dBNIES, BB CEeocifidhliva anl Y Venichs
moAl 8bringd Utntolli GBviSef ANCRIrYFObet Wbk iRek 4d8Sih Nhe
delay that is due to the comuni cation between the
CPBRBLESR L ARrhicyicd es nbased A heoponbente\dic ébeanncie

. the conflict wth t her - aperiQdic ssages.
i L S e R e SRR S R
asyst £ 1 e2% 100G 1 BDe GHibaASt o Wvbldtdicenf 8scf WetivBen the
trai n, conmuni cati on_system of the enbodinent 1, the
PEELAF I EaRASERTE RS SFheaprPretodin meeBATRini ERttvh exATPhHe of

ni i e a?c]ﬁg ; t t ent f the. )

F@%@ i%?éore?r.glt :{%ﬁg ?% [ sl%égsg,grggﬁocﬁ%etﬁlet ?ﬁg&glgﬁ\a/é%lnon
c30lehe thae ie0thd edatort imears fhbklndit gomMEsagR ion cycle
bet ween the adjacent 31 relay devices 1 and the tine

NréquistRe 101 c2¢ aAB APAATIET L ImesRe R WhieheRR LERRSPEITAPD
oEC¥hECade AR RKEDLE! Ao d yq'st Aphfgecoptrol - device 2

whi ¢ e connecte Irec opted as the idle
per® @ds]in this way, the conflict between the periodic

nessaﬁe 5 and the aperiodj¢c nmessage can be eljmnm nated

and f é‘%????%%ﬁqyoﬁor EPEI TFMEGTHP ERANFY LR Ssfipration
thh B €S LR PR t TR OM&H 138 = GHIPESEEh 1 ot between the foregoing

periodic message and the aperiodic message. For example, the

idle period 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 isdue tothe 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]

Incontrast with this, as for the train communication system
of the embodiment 1, the relay device 1 alsc 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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with the case shown in FIG 9. X00771 As descri bed
above, according to the enbodinent 1, the relay 10
devices 1 and vehicle nonitoring control devices 2
have the conmuni cati on cycle nmanagenent sections 111
and 211 for managing the comunication cycles in
accordance with the cycle information that divides
t he conmuni cation cycles into the comuni cation
enabl ed periods correspondi ® to the conmuni cati on
periods of 15 a nmessage which include the periods
enabling only the communi cation of the nessage to be

Ry eidied] Rei etk €aine requaRedd Gy Yr&milth@ng a message
comuni cation in the conmuni cation cycles nmanaged by

het@eepntimixadrivodeeyes d padateenrrhisdet nomstdrlihgapdntrol
g;%. 20 ln.addition, in,the.configuratio t he vehi cl
ot o?i ﬁ"g-1 lcglo%f? SIOFEGEE cklréaﬁ&lgt’ i hY agf;obg:ﬁg ad theL1e

perdRET I8 O £ AYT OdheS bahk Pict HedReBh tthe Béridi®iShaklage
poi nt of the communi cation cycle, the cycle start

rekshe) ereshedl nmagsadr capdicee] Higrated, oand bhe g ifékayion
A vehicle. nonitoring control devices 2
dERiiehct Hhd EILELTL IR DAD BB Ml S S5 cBinparea

waiitdl thBScadd by H@SFOUL 9 comuni cation in the

comruni cation cycles in accordance with the tine
dI0aPFed lcounted fromthe start point of the

co nicatio cycl e; and the rel devi ces and the
Cont AP BaaChove) SARErariatE e 2nt i e TRy
ddﬂ&&&? $Sé.1@d1_\8élﬁfd1@i ﬁbﬂiﬁéﬁiﬂ Rohkabl , dsPidds ZBave the
receiving points of tinme of the cycle start nessage,

HrEuB2CaEHANEHF EarroadERerhecebhorm il tArngR iy EPreganaging
ACALARRG Galh L) g*ﬂss E}é%'c%o;:%ﬂééf@&kﬂ Bpbl g i‘;%‘éksation
g a carry ou C Flgh In e

start nessage, onmunit ca

tdetdiivtdé s othes Yoim@Sni SaeLaOrdales Whtdh thdedmmiBication
el apsed counted fromthe reception points of the cycle
apabl gft perpledy eorraspeRA igsh tPgthataBITunt fat ig [reriods of

ai'?rre%%ggéi Wié]:? ilﬁtcilluhéeghe periods enabling only the
communication of the message to be communicated periodically,
and carry out the communication in the communication cycles
managed by the communication cycle management sections 111 and
211.

In 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 cycle information to the relay
devices 1 and vehicle monitoring control devices 2, which operate
as the transmission subgidiary stations, and carries out
communication in the communication cycles in accordance with
the time elapsed counted from the start point of the communication
cycle; and the relay devices 1 and the vehicle monitoring control
devices 2 operatingas the transmission subsidiary stationstart,

at the receiving points of time of the cycle start message, the
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whi ch di vides the comrunication cycles to the

aperiodic conmmuni cation di sabl ed period that enables
the conmunication of only a nmessage to be

communi cat ed periodically, the aperiodic 10

communi cation enabl ed period that enables the

communi cation of a nessage allowed to do aperiodic
comuni cation, and the idle period that enables the
communi cation of only the cy@ e start nessage and a
message during the comunication. Wth the
configuration as described above, it becones possible
dommlbieht fbMafie thie ceRfGhi i dm@dlyctal {MPaldordiBckeitn
time quality of the nessage to bé comuni cat ed

ther Fodl @ dnfprvetios dnofhe ltycl aptsagenad tayeedahd corryheut
cgﬂg&hogi 1 Sommu %Fation. %OOZ%? | n_addj tion, i
accordrig ' Yheé PEntoURHI2 TR LRR | 1 i dfFordgnefiewith
tHRNEE @akpa8d ReiuMReR £:1%n YRR K RJTRBHh MM 68N HObycle
devices 2, the relay devices 1 relay in the
sgemruneesadon cycl es managed in accordance with the

cyclg ig%ornat'pn, t hereby being able to achi,eve the
sane 13qVaRt GgE HRIBELER | LUt BE. TPROTRRR{TDrE Uhhdized
wiglcly B¢ dde m&m&a&e&eﬂﬁt&éﬁqag ps MebhiLsiodic

nmoni toring 25 control devices 2, by adjusting the

qeangnihcat 1 emealisgbd edepevibd ithatuehablemniiey domaunt betion
xt..communi cation cycle i.s not started _until the .
Hedtly @ Narsea= 1afe Oggauaﬁ%%é BE‘éhOéJc%ﬁ]t]é’d Ghe gperiodic
el € Bh 81 ort QEBBNEE HdrQABACHEL € ehinl £ &inkedomiRl RS bY of
by the closest relay device on the transm ssion route
fomeBpagh cahiagivied bo 3D mpeirtiodingaumiichtideni cawdatthehiédle
transm ssion stipation, the 33 conflict between the
sa AR AR e e = it (BAER BT G SO I Y Ng Start
mRissayBaked, 2 ahshie Yhiihg aldeORoflih€eefton Ofwidie the
transm ssion |line can be inproved. [0079] 5
qeBcaRrENTeR 9 desegibed sawsok iGi hgrames owinidle to

e(a.qmihggéaélileo%o%iigion that can impair the real time quality
of the message to be communicated periodically because of the
meszage allowed to do the aperiodic communication.

[0078])

In addition, according to the embodiment 1, when relaying
the communication between the vehicle monitoring control devices
2, the relay devices 1 relay in the communication cyclés managed
in accordance with the cycle information, thereby being able
to achieve the same advantage as described above. In addition,
when relaying the communication between the véhicle monitoring
control devices 2, by adjusting the length of the idle peried
in such a manner that the next communication 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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train conmuni cati on system of an enbodinent 2 in
accordance with the present invention. In FIG 10,
explanation will be nmade by way of exanple of a
railroad train having vehicles 4a - 4c 10 constituting
a set 6d of three cars, and vehicles 4d and 4e
constituting a set 6e of two cars. The train
comuni cation system of the enbodi ment 2 includes
relay devices Is and Ib, veh3le nonitoring contro
devices 2a - 2e, and automatic couplers 5a - 5d. The
relay devices la and |b are installed in the sets 6d
cthfandt Getwechet gy péhtodiidBsa6d 208 tied Wpehiddie: message
i ndi vi dual vehicle nonitoring control devices 2a - 2e
G PehelbRinAlece| 8nAetiBrikciliped ipahpEf o ianmn &fi Rge
ﬂyﬁﬁkhﬁgsggﬂifi %gn-bge.§g§%JgﬁJnted on the individual
vehi.cles 4a - 4e to per% m noni toring control of
dppar7ap)ses 3a - 3e. The apparatuses 3a - 3e are
vehicle 20 equi pnment nounted on the individua

CME¥T 4% - 4e. [00801 The relay device la is
conn ed,t 0; & he .C [ tQrin 0 I Lces
2a - 3e 1 h0 e W ptBRkCufadi LBlols, £ M AaIRKLGR o &
triadascdmuni@at ibn lsgetar, off it embbaymeley pcith hBcdBdance with
connected to 25 the vehicle nonitoring control devices
U BREF ilAVeRkiQRt Be FIG-alf hexphppat i@t will be made by

LSS | jes : Y. devd a_i
ool D A A T e U e e
danamdris Sh@m |date 68apf atliirdd ararad, agndevelti-lds 48l and 4e

connected to the automatic coupler 5d and inter-set
RIS APELTDA AGERE hEVWRFaTRe THESTALBICTTHALARELPDHAYSTEM

df RBe dombS GRIMREST Btk hiddh ¢80 UBHides34a SMWARET vaRicle
and the inter-set transmssion line 9b 1s connected
nanitbeingt omethicd devptes 25c.- pOO&A athemauiomatupders 5a
couplers 5a - 5d connect the inter-set 5 transmn ssi

1 Plos 108555 1t FeRhent dRUBPAREP e beriatiad of tiR Sets 64
S Se tE%eel%e@ai?é Comhilei G IUIPLL ol IPRE 1 RaPPi 304N FEhicle

couple th
monitoring control devices 2a - 2e via the on-vehicle network.

The vehicle monitoring control devices 2a - 2e are mounted on
the individual vehicles 4a - 4e to perform monitoring control
of apparatuses 3a - 3e. The apparatuses 3a - 3e are vehicle
equipment mounted on the individual wvehicles 4a - 4e.
[0080]

The relay device la 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
la is connected to the aﬁtomatic coupler 5a 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 transmigssion line %a is connected to the automatic
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vehicle 4 of the set 6d and the vehicle of the set 6e,
and connect the inter-set transm ssion |ines 9a and
9b. Thus, the inter-set transm ssion |lines 9a and 9b
have their connection closed or 10 opened by the

“coupling or decoupling of the automatic couplers 5b

and 5c. In addition, a set 6f is fornmed by coupling
the set 6d and set 6e with the automatic couplers 5b
and 5c. [0082] The present édbodi nent 2 assunes that
only one transm ssion 15 control station is
deternmined within a linmted tinme in the train when
thepléRish,i Snd ikt BtherQls S |
decgupl ed. As for a net ﬁggﬁof deglgglsﬁ l{;ﬁ_J 88/ 1 connectea
tPahBei sxiammtdenerupler did.on (et hod of est abl i shi ng
tbﬁ(igagfn133|on control station) in the enbodi nent

it is'not limted to a particular nmethod. For 20

- exanpties Auvtaaked dbgsioseda N Bef 86,8068 Lred9nPEr-set

used. Reference 1: Japanese Patent Publication
REapsmbHEiom §95es q 068@31 FwBenldorsl iaad thg r\aafhnsﬂew of) the

ru re of cle start. nessage of
ng%dl ﬁ%ﬁte’?‘“ﬂlﬁ he apyomgpic &Wigg% at aﬁ%ég:ageupk‘s the
VehCOIP QS t BE Jelreddl Sn WHLIORNNNGF LR eddLES a%d connect
identifier, a transm ssion source identifier,

thariavesspen teonemoestemiions Sehamdebt | a‘gpsC)Fd'ieelnter set

riedic at i i sabl ed durati
ERERe PR ATHER R Tl 95, haRot B eRPGhLon Clésed or
ppeped thyw ehy . cc?up(ilbg &r Bedbugdind bt BRe RIRSRALic couplers
enbodi nent 2, the transm ssion source identifier,

PPéﬁghﬁ§S|éﬁ-%@ﬁﬁ?%ﬂn:sﬁa§¢¢nﬁfchﬁd@umﬁﬁbgy Qquﬂleng the set
bl dur gt d
%&ngﬁ&(f&p%rl ggkﬁ 'Eﬁ)m%ryoma %828 ea'ﬁﬁe Urg %‘éf er an

aperio Conmuini Cat i Ofr en red
tpoas8Yrle 5 information collectively. InC|dentaIIy,
the transm ssion control station change flag is set
when THfePTessny embedinasyy hgssumes that only one transmission

control station is determined within a limited time in the train
when the train is started, or the sets are ‘coupled or decoupled.
As for a method of deciding the transmission contrcl station
(method of establishing the transmission control station) in
the embodiment 2, it is not limited to a particular method. For
example, a method disclosed in Reference 1 can be used.

Reference 1: Japanese Patent PublicationNo. 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 start message
is composed of fields corresponding to a message identifier,
a transmission source identifier, a transmission control statién
change flag, cycle length, aperiodic communication disabled

duration, and aperiodic communication enabled duration,

respectively.

[0084]
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control device 2 operating as the transm ssion contro
station is changed to a transm ssion subsidiary
station in conpany with the coupling or decoupling of
the sets. 10 [00851 Next, the operation will be

descri bed. (1) Operation by Comrunication Cycle
Managenent Section in Control Station Mdde. FIG 12

i s a diagram showi ng conmuni cation state transition
15 of the communication cycl3® nanagenent section of
the vehicle nonitoring control device operating as
the transm ssion control station in the train

CONMMIAI £fd igrfeswyist efibbdindre 210chknetaeanaddivn EbBree
conflguratlons of the vehicle nonitoring contro

ideptébiepq transmissiae @mmlnsnatzoar@m dakby thele

as.thpse shown i.n scri be
#Bo R RRRR a0 te SrRb e ohousto e SfRBERGH | S0n AReTT oS
c@ﬂlﬁﬁﬁlt@&&{ drd®16ANHUAL £ QReCY-EE8r rdRNADAREBYc1e
section 211 of the vehicle nonitoring control device

l@éozmébh¢nuqqk}a§§1VhbytrénsxﬂsnnaﬁiyconheotIQnsmuaaion

e descri det ai | th reference to F
bl e Bdnad B35 £ e &8 RS aPRerR T
cbnt!r:Bl atid}ildeOR , o dralt $ng Sbd R &fb.r@rr@sszéﬁ ddittrdintation

conmuni cation cycle nanagenent section 211 of the

Igephangedhbaia a;rm@mxﬁﬁmqmsumwz@eryzswiem ingarpaniewith
ansn1f5|on 30, cont on | in a contro

Statt 6h il ecf’klpgblé?acfﬁa&#%ée fode, and that the

qgm@upgqatlon cycle managenent sections 111 and 211
of the relay devices 1 and vehicle nonitoring contro
devi ¥est 2, t%lQﬂ?réEéP’at‘él]é's behdespaisat ssi on

Zgbflﬁg? ?6%pera T 8%§m8ﬂ5&€%&3§§1ef§—&r%?@{}%&ghgnsg&g&n

RO MBHBr6at $it ionc Meaganagenent section 211 in

FIG. 12 is a diagram showing communicaticn state transition
of the communication cycle management secticn 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 vehicle monitoring
control devices 2a - 2e of the embodiment 2 are basically the
same as those shown in FIGs. 4 - 7 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 transmission control station will be described
in detail with reference to FIG. 12 and FIGs. 6 and 7 shown in
the foregoing embodiment 1. In addition, it is assumed in FIG.
12 that the communication cycle management section 211 of the
vehiclemonitoring control device 2 operatingas the transmission

control station is in a control station mode as its coperation
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the control station node starts the tiner at the start
point of the comunication cycle, and broadcasts,
wi thout setting the transm ssion control station
change flag, the cycle start nessage 10 to the
communi cation cycle managenent sections 211 in the
subsidiary station node via the transm ssion nessage
selecting section 215 and intra-set transm ssion |ine
interface 28. This w Il shiB6 the communi cation cycle
managenent section 211 in the control station node to
an aperiodi c communi cation disabled 15 state ST11
fbaeNSinkl OaTRLL) codMBBR4: | h&ald |
et Sect oo B e e B Gt SEL Fons 112
AR ezl 1a of r bheindlary flevivedh el apdr vebli cle comiudl Lad i dht rol
Qi:-éa.%)ése stale ST11 to ap aperiodi c, conmunj cation 20
enabled- st'at &” SRT520haR “PRd TApent st Evpf it §iations,
drsabi ed sup@h h98r{ fAoeRd onl HBaReLd eiqa%ﬁgrggig)?%ode.
contents of the cycle information has elfapsed from
th@ 0sB&rl of the communication cycle (transition
TR12)Fi Isn aggi tion, when, the aperiodic communication
enabl B Sker FBA (FTHEd R R prqlSd PaRage iy Seqtiep 21l in
ERTRLHIGANT 9Ra2Port Widde BRAMESIBI SeRl 9P 2hd £‘P%f‘r.5 Bint
transition fromthe aperiodic communication ena ef
of dbe SMMUnigaghon diyelst arel BFdSdddstanswi tiosut $848)ng the
{:901?8%1]18 \N‘lenoglgki E%%a transition to a_state after the
Fate periog CO36 TPt SYad 1PN FEapeetiay - hhe WIcipstgrt message
£ & rans idom@inI&ElHon t 1§7maﬁgm§@e‘£[ﬂoﬁgcﬁﬁ in the
managenent section 211 in the control station node
PiloRidtiasysstati tdrowbds etitei tige tthensmansios messagetalekting
1.Qn hange flag, .a cycle start_ nessage about the
%éega(%mél o?r%‘r% rﬁnglajt?ﬁ?'%&'fﬁ RFHSF “Botififh F-E‘g?}'%eﬁlec%r eThis
WEIAGHTER! tEE Cébrtihithl 18A0cye P hddgehent UPSiAi A %11 in
station node via the transm'ssi on nessage selecting
ke CPBRTRY Stakdon mode- teentararsedd i comiundeak hor dfisebled

state ST11 (transition TR11l).
[008 8]

The communication cycle management section 211 in the -

control station mode makes a transition from the aperiodic
communication disabled state ST11 to an apericdic communication
enabled state ST12 when the aperiodic communication disabled
period (fixed time period) based on the contents of the cycle
information has elapsed from the start of the communication cycle
(transitionTR12) . Inaddition, whenthe aperiodiccommunication
enabledperiod (fixed time period) has elapsed, the communication
cycle management section21lmakesatransition fromthe aperiodic
communicationenabled state ST12 toan idle state ST13 (transition
TR13).
(0089])
When making a transition to a state after the idle period

 (fixed time period) has elapsed (transition TR14), the
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28. This wll shift the comunication cycle managenent
section 211 in the control station node to the
aperi odi ¢ conmmuni cation disabled state ST11
(transition TR15). 10 [0090] On the other hand, if the
communi cation cycle managenent section 211 in the
control station node is to be shifted, before the
idle period has el apsed, to the transn ssion
subsidiary station with the7oupling or decoupling of
the sets, it sets 15 the transm ssion control station
change flag to the cycle information in the cycle
ceimtinh 1 GRS 56 6y DO WA n A it ectGAMBIN LREhOBOAYEbEstation
[0091] After that, the comunication cycle nmanagenent
modereidgast s pEithouthee tloing Ble transmisspodcobtsatighst son
yele start .nessade _to which the.transm ssion., X
AR S o B anaes rr e be s PRaF otmiRicac ton
RAITELBLCEhé QbbntdEliea FRARJSFEI maBEehbasSt ZHektidnkN€11 and
subsi diary station node via the transm ssion nessage
Qe v tihggsuksidiagly 2UH: nndnpde viasehe transnd ssiagnngspege
' . T ,_25.the_vehicle nonitori contro
Aot St o S 582 shlfaSal ErfalRind A Tihf SRtLOhace
xt.atman 6011 hike thhel oSS tddnSeiasiddhahigendat 58@8tion
(subsidiary station node) (transition TR2). [0092] .
1)) 1ppgdracrehrdy stafdoni tedd 6p g Bepenhpdyemammunication
[ 0 i bsi.diary, Stat| Mode. 38 FIG 13 is
da‘?l%%lﬁ)gg?a?né%%%v%ﬁé ?ﬁéalé%%%{f’rﬂ f:fgtq:g&n state transition
dfo olepqonmuni cati on cycl e managenent sections of the
vehi cle nonitoring control devices and.relay devices,

“whi cR™ BRRafheraBande i ShenFLunB cafhendrEFle management

sl%t&%tiiloﬂnzgl’c} E{% u{r{éec&{nﬁ}& sé?EPMBhgaits! 915 bs%éﬁff@reoé, BbBore
. ncrdentally, e contrgurations of the relay
weyiides parbsdl Hade andpyed) ci® the transmission subsidiary
station with the cocupling or decoupling of the sets, it sets
the transmission control station change flag to the cycle
information in the cycle start message about the next
communication cycle.

(0091]

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.messége 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) (transitiomn TR2).

[0092]
(2} Operation by Communication Cycle Management Section

in Subsidiary Station Mode.
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nmoni toring control devices 2a - 2e of the enbodi nent 2
arebasically the sane as those of FIGS. 4 - 7 shown
in the foregoing enbodinment 1. Incidentally, the
subsidiary station node has a normal node 10 t hat
manages the communi cation cycle in accordance with the
cycle start nessage fromthe transm ssion contro
station, and an autononobus node that nanages the
communi cation cycles in acc@dance with its own
timer. (00931 15 The communi cation cycl e managenent
sections 111 and 211 in the subsidiary station node
ent erricit ast he audDEPARISHERERy +IeRHmielivafl bersdfie
start, and start the tinmer. At the same tine, the
EbamRiH iR odn the ctenmuizgsient cyebd Inmslgtménansjecﬂﬂibns of

stati aperiodic
e e B i SR D s o B GH oY FEv LGRS ergon
opetdre GQ¥CtRe i 1H0lsiEEDAn SiYitdar) SManNGs, 1He.P%rain
entering into the aperiodic conmunication di sabl ed

SPHTEISPrien sYaben tafoFTER210) . Tneddeallhe the

cl.e ement section 1 a
SOTUALLRLLAR O e TANRGCHER 088 A Qi dhi vat ypicte
eyl eyriagtdiitke ] davi cagsht iz f f iR dika ek i2idbasically
comruni cati on di sabled state ST211 to the aperiodic

tlotrrane o ﬂ%ﬁseeﬁﬁmlea <k at?estsqmgnmnfondwlagmlment

bl e rlod xed ti erio
brooi LTyt PR sE0sPEI A sk 160 AicsPoat? noimar mode
ehapaeds gDt hé cammih i @it iDRdydle 1M ad88L4400b wibEBhE RYc1e
aperiodic 39 conmunication enabled period (fixed tinme

PeAtodrsrageefapiddie trpespbanion cantaplcyeaeion, and an
ti d 211 t t
FROSBREEE co0p 61 ACHI. C4 e 3 ULl

acnﬁﬂdanuélelshai@sSEEﬂaaﬁétansition TR213).

ﬁﬁﬁﬁsquggtly, when 5 the start tine of the next

C Hidcat i on cycle comes, the communication cycle
mnagl@i@%%mﬁﬁﬁiém%r}%ci‘gdmg&;gén{éntth%ections 111 and 211

in the subsidiary station mode enter into the autonomous mode

immediately after the start, and start the timer. At the same

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 aperiodic
communication disabled state 8T211 (transition TR211).
[0094]

The communication cycle management sections 111 and 211
in the autcnomous mode start the communication cycle, and make
é transition-froh the aperiodic communication disabled state
ST211 to the aperiodic communication enabled state ST212 when
the aperiodic communication disabled period (fixed time period)
based on the contents of the cycle information has elapsed

(transition TR212). In addition, when the aperiodic




10

15

20

25

30

aut ononous node shift to the aperiodic comruni cation
di sabled state ST211 (transition TR214). [0095] 10
In the autononobus node, the storage content of the
transm ssion source identifier of the cycle start
nmessage is vacant. Receiving the cycle start nessage
in the autononous node, the conmmunication cycle
managenent sections 111 and 211 store into the cycle
i nformati on storage sections39118 and 218 the 15
transm ssion source identifier in the cycle start
nmessage, and nmake a transition to the normal node

ddnitans cht 06n dRdbled bOPAY (FiReQOPIIM iHedt bN #a@ﬂe apsed,
managenent sections 111 and 211 in the nornal node
deq commHBicahion aycilitemanagémdnty seeitibnef11 2@riche1l make

st.art_nmessage. Thus, the cqonmmuni cation cycle
e O e R e P f PO FAE Fe RBRNNRS Roee ST212
tsd 8hé idle sopes s0dis GIAMYALEEh iT@R14d) sa '
based on t%e contentsﬁ:of t he cyclég?nfgyﬁg?§§§#§¥$%¥ﬁfn
tRpcisEast af imeress 4fe, nentl eonmnsicatibn thelapemeadi the

é? Qicgtion disabl ed state ST221 (transition 25 TR2
TNHIGEERST Coiils DBRAGRTERT | apBPe  Marifibridrk 1n the
BRGhoABEs IddeaRfi 2 1t o ithel BEPIR! BRAEHITENE & disabled
transition fromthe aperiodic communication disabled

Hakee S22 1 (txansi¢ igpeTRBI¥ . commruni cati on 30 enabl ed
ggﬁgﬁag 222 (transition TR222) when the aperiodic 40
ni'cati on di sabl ed period (fixed tinme period)

basedn0oBhé hut dHIMcRR! Rodé , the: QLeh8gbnESit®id O has
el apsed fromthe start of the communication cycle. In

Qﬁﬁﬁsﬁﬁﬁﬁ??QWﬁﬂvﬁqﬁeidpé?ifiﬁl:Oﬂsahnunvcknisﬂan;nabbedge is
B SerP Tty e BOLL 8L PR a3l Shend 2 Epmeptgrote.
tihek eomaut i @tSicn efcie aremnaner s Qe iGreso MU NiAbh 9Nstore
enabl ed state ST222
into the cycle information storage sections 118 and 218 the
transmission source identifier in the cycle start message, and
make a transition to the normal mode (transition TR21).
[0096]

The communication cycle management sections 111 and 211
in the normal mode start the timer at the receiving point of
the cycle start message. Thus, the communication cycle
management sections 111 and 211 in the normal mode start the
aperiodic communication disabled period based on the contents
of the cycle information in the cycle start message, and enters
intotheaperiodic communicationdisabledstate ST221 (transition
TR221) .

(009 7]

The communication cycle management sections 111 and 211

in the normal mbde make a transition from the aperiodic

communicationdisabledstateST221totheaperiodiccommunication

enabled state ST222 (transition TR222) when the aperiodic
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to the idle state ST223 (transition TR223). [0098]
When not receiving any cycle start nessage for a
certain 10 tine period in the idle state ST223
(transition TR229), the conmmunication cycle managenent
sections 111 and 211 erase the content of the

transm ssion source identifier stored in the cycle

i nformati on storage sections 118 and 218, and nake a
transition to the autononmou#Onode (transition TR22).
15 [0099] On the other hand, when receiving the cycle
start nessage in the idle state ST223 (transition

FRB@YN ] ca o AIBHBL 6 ihedh odCYEl @ TR PBNbaT 8544 Sn the
111 and 211 conpare the content of the transm ssion

S6OFeRtE gehttilts evcdp imtormeddionetiasyelapsidafirofOthe start

S e.\ the.content of_the transm ssion source, & .
i eﬁtﬁ?f ?%%rﬁ&l}leaglgﬂt C%‘fief heI%fchétilﬁPor KRER I Apexdedic

seotinbcatidh aRdb2d8. perlddliessi ke 3Rt 88 fod HakeeidPsed,
transm ssion source identifiers agree, the
EORMERTER I AT 10pc FEC haramasmens cee foransl 11 1apdd2211 make

L L1 to the. idle state ST223 (transition
TR 3u5p 1 18R TG P el oG cBrRufl Soiar sp Ll R oo 222
ob the 1die ($raRSMEPS2ON(SAUHGE1ichdBRIZS) ers agree
(kransition TR225), and if the transmi ssion contro

S Qﬂ?8d3lhange flag of the cycle start nessage has

been ransition TR227),. the communication cycle
man ag@?r%{ntn(og;o_%%é%%%nr% aﬂ’lc)}a?ﬁjae PEETer JS8PTR T08nR et tain
ofimé heet IANSM £BLODABO WG AbT2RdeMtidiLt 1BhorRE26), the
the cycle information storage sections 118 and 218
SAUMYRKER t 4y §HS1e inARademeRt srrtdivm®oddl oyt 211 erase the

CLe st PR LRk ch 0By RERR P AT AR B
eSsaget assberdys gbct Dotidia 18rans bt b PranBRD0e af FRansition
to the autonomous mode (transition TR22).

[(0099]

On the other hand, when receiving the cycle start message
in the idle state ST223 (transition TR224), the communication
Ccycle management sections 111 and 211 compare the content of
the transmission scurce identifier of the received cycle start
message with the content of the transmission source identifier
read out of the cycle information storage sections 118 and 218.
Unless the contents of the two transmission source identifiers
agree, the communication cycle management sections 111 and 211
make a transition to the idle state $T223 (transition TR228).

[0100]

Incontrast, when the contents of the two transmission 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

sections 111 and 211 erase the content of the transmission source
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comuni cation cycle managenent sections 111 and 211
consider it as the cycle start nessage about the next
comuni cation cycle fromthe vehicle nonitoring
control device 2 operating as a 10 transm ssion
control station, reset the tiner, and nmake a
transition to the aperiodi c communication disabl ed
state ST221 (transition TR226). 10102] (3) Operation
at Coupling of Sets. 15 FIG4114 is a timng chart
showing a flow of the operation at a coupling of sets
in the train conmmunication systemin FIG 10, which

isienns fde £ as0refl 1@&3&'%1@%%aQQOhnsMa§j@ it ione 118

vehicle nonitoring control device 2a is

s shredimikeca rrepEision itortheaaadt oheneet m@@e i(hrahbthion

ﬂﬂ@Q vehicle nonitoring control device 20 2e is the

transn1SS|on control station. In the set 6d, the

Yehi @ g)lnonitoring control device 2a operating as a

transm ssion control station broadcasts a cycle start

nessHaéE%@ae(ttmm@snyna:dmtaok Ftattiangmrige Flfg of4i)he
control devices, 2b a

SR Er AN B IR PPt BRR L e L efie o 225, che

dbﬁtﬂitmﬁ]t:@’@idnrp tyeyel fahhgdads sebR€oMeM £1 ad®BhY OEbﬂglder
control device 2a broadcasts a periodic nessage 600a

itont &PAiTHF lenet aisnnessagr abont rtdle wktta cohmin seahiion cycle

[ 4 the vehicle nonit control deyices
4B ERE iehicle MERLEoHERT PAREoTUeTHe b Berabings &
mﬁbﬁlssﬁﬁ dm&ages’é@@fo:a.ndsa@etl 08k Ct fRSS238d6H0Re a
broadcast are transmitted to the vehicle nonitoring

tEgReLbion devi e areriadic mompuaicarionBigatieed caate. ST221
(gggﬁgy£{ghtfﬂ32%¥cle start nessage 500a, the vehicle

noni tori1ng cont devices 2b 5 and 2c broadcast
péeri odz¢ nessages 600b and 600c containing the
nonitoring control data on the vehicles 4b and 4c,
respéa |Q£éq13;atlon at Coupling of Sets.

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, 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 ig the transmission control station.

In the set 6d, the vehicle monitoring control device 2a
operating as a tfansmission 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 contrel data of its own
vehicle 4a to the vehicle monitoring control devices 2b and 2c

and relay device 1la.

(010 3]
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via the intra-set transmssion |ines 8b and 8c. Thus,
the vehicle nonitoring control device 2b receives the
periodi ¢ nessages 600a and 600c, and the vehicle

nmoni toring control device 2c receives 10 the periodic
nmessages 600a and 600b. X01041 In the set 6e,

i kewi se, the vehicle nonitoring control device 2e
operating as a transm ssion control station broadcasts
a cycle start nessage 500e (4fnoted by a white
rectangle in FIG 15 14) to the vehicle nonitoring
control device 2d and relay device |b at the start

poi ntrhef e Bte CAHIRINNERERE Sydd anl phexbdaid Mfess48Ri 6bba
nmoni toring control device 2e broadcasts a periodic

hroasgget6ave ttoansmititad thethmniehdclagnonhtomingdabatodl
jts own_.. vehicle 4e to the vehi¢cle _nonitoring control

s o880 e ey =ha o flew) BevFes 1001 depeiThas g Evcle
gtlzaftt mEBSSP S 02806t RO drdd8 I RUMEn IRSSIMIC cBRPLo1L devices 2b

broadcast are transmtted to the vehicle nonitoring
awhe e diroadeapt ed odiig nemsagesa§0 teandsday. cieminiinggthe

t he cycle start.25 message 50Qe, the vehicle .
AP S EARER SR eevh CRSIPIIEAPE &b SR 56y FRPRRgELvely.
EeNsh&l et A ddier F B0i\isAB8nAAnBE s¥f a8 CYBh€s StRE brehicle

nmessage 500e as the start timng of the conmunicati on

rapd|teringeent rohslevdre@ter eenivasy tgypevhed bt mgegdges fo0a

b Iodi 600d I_ni he.
TRPOGET rhoc O BRL LSS HonEoR TR S UoRPE R A 4 2obReves
oY pRrSeliérmesdides @dohi g ésbrand 43 Be. Thus, the

vehi cl e nonitoring control device 2d receives the
ddt LdHAd nessage 600e, and the vehicle nonitoring

cont rQl Vi 2e .r.ecei.ves the Li_odi S
[010 tg Qo G5, REVES, %eer‘%%r‘ﬁggs‘g oS Z‘%g%dggggml
e cePbpdra tiy a8 aStfarimibiBn BontkBl HhasicAToatibasts

inter-set transm ssion |ines
& cycle start message 500e (denoted by a white rectangle in FIG.
14) to the vehicle monitoring control device 2d and relay device
1b at the start point of the communication cycle M. Next, the
vehicle mdnitoring control device 2e broadcasts a periodic
message 600e containing the monitoring control data of its own
vehicle 4e to the vehicle monitoring control device 24 and relay
device 1b.

(0105]

The cycle start message 500e and periodic message 600e
broadcast are transmitted to the vehicle monitoring contreol
device 2d via the relay device 1b. Receiving the cycle starﬁ
message 500e, the vehicle monitoring control device 24 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 monitoring control device 2d broadcasts the
periodic megsage 600d containing the monitoring control data

on the vehicles 4d via the intra-set transmission lines 8d and
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9a and 9b are connected via the automatic couplers 5b

and 5¢c, and a nessage of a party set coupled into the

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

In this case, the comrunication 10 cycl e nmanagenent

section 111 of the relay device | b stores, in the

cycle information storage section 118, the

transm ssion source identifier of the cycle start

nmessage 500e (identifier for3identifying the vehicle

nonitoring control device 2e) to which the relay

device | b is subordinate now. 15 [0107] On the other

Band Thus¢ aihe Mighid1e iyl tor8kRf EonBR3286v BW33 fdRIVELG he

set 6d at tine T2 via the inter-set transm ssion |ines

Dar ARl OpeaARIQ 6P BEmERd tdruytvel SoritthrSng d¢drerol device
L cat .cycl e.managenent section 111 of the

?g%@%&%&cgﬁebpégﬁ% BB Re®PPAnsni ssi on source

i flert 0fé gr of the cycle start nessage 500a

(identifier for identifying the vehicle nonitoring

cont rePnsiglay elee zapewhere: blee cehscitt anfl Gehare coupled into

r 1 SSI source. identifier .the cycle infaormatiqn

aTate i HiEnif Bae i adthet Spmigajen Tines

bheany Gre alrBf OnRRid e §187 AL 3RGhALNe 1dRipile®:e8b Zohd 5e,

the transm ssion source identifier for idéntifying the

#efizmessasni e E nyrevmetokodpled d e, thaswnifleontstofthe

e transm_ssi source identifiers differ. . .
R St Ol R AR o Dt 25 F S S fEunicat ion
8gclé aanbiément tdtiehay1 IH eBe | e1d9e8ePDie GRNELELELs, in
the reception of the cycle start nmessage 500a as a
Ehe| ke dnfornption gojorage Fretigr|E &t abe hrassmission
rs Lt t vehj cl nitori contral. ..
doures SRRRLELEE dn Bk BiclE Nrint PRIy oty PhidRagier
Ebr atddritnifyidg The waniblel edhiodrOye|ntrbagesede 2e) to
section |Ill of the relay device |b conpares the
REPR ihssirsha¥odevics hidst prPerdiiatenaomycl e start
nﬁggagq;ﬁOOe received at tine T4 wth the content of
the transm ssion source identifier the cycle
On the other hand, receiving the cycle start message 500a

from the set 6d 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 1b compares
the transmission source identifier of the cycle start message
500a (identifier for identifying the vehicle monitoring control
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 vehicle
monitoring control device 2e, the contents of the two transmission
source identifiersdiffer. Accordingly, the communication cycle

management section 111 of the relay device 1b does not consider

the reception of the cycle start message 500a as a cycle start.

[0108]




10

15

20

25

30

i nformati on storage section 118 stores now. Here,
since it agrees wth the content of the transm ssion
source identifier the cycle information storage
section 118 stores now, the comunication 10 cycle
managenent section 111 of the relay device | b nanages
the communication cycle Mt in accordance with the
contents of the cycle information in the cycle start
nmessage 500e. (0109] Assune4¢hat at tinme T6 the
vehicle nonitoring control device 15 2a is
established as the transm ssion control station of the

set 6fheaklBletdr@onRLs ek BbobNerSfimctAl £ tﬁgl-&tmcle

of time, the vehicle nonitoring control device 2
Wen e Ring Fﬂ!@trqlr davhis Seort comert 1stzaiqeawedfb)t hhes&ﬂay

s ssion subsidiary statio
R pETBTR: tha PR RS SoRyn Sirtloh Gt e st et dom
LDl 6 e tﬂ&ayoﬂw{&é ald eBmpYELs @{d &rahbiBsd Pod %rce
time of the communication cycle Mt2) , the vehicle

hdent biiergoéothe @brcldesmaae: Resbagadoast semn;ad etstimg T4

ge 50Ie [ he ,transm ssi on _cont
g¥§$| on é:ﬁ:élé ?ﬁl\gbe tgagg{nlsf%ﬁrlajmr% 1$ﬁ@t1f :|.er the cycle
Qﬁf@ﬂ#ﬁ&ﬁ%ﬁi SHbrE)Ye!R FRBAYS BRI ra8 TickoN H%J:l QfinkBE t agrees
vehicl e nonitoring control device 2d and t he

Uéwﬁﬁhﬁdﬁﬁﬂ@ﬁtdy%tbet#anagenenmnsenrcwndinnlﬁiamhhecycle

vice_lb reco n|ze of the vehicl
L AR Bl SaNEE LI S02RE el She cerBiri at on
SYdBe hbakYenbt iseBtA6AAMA! BE tHe +OEa} HRVSAL SH ABnages the
control station 30 change flag of the cycle start

ReTRHcatirs eyxeks Ved in arcriidanée wighi the anomenbs ol the

FPhis dnelRiaETnt i M RIS ol fineiobhecBlpec

igentofg pr (identifier for identifying the vehicle
nonitoring control device 2e) of the cycle start
mes s AfEuRchaica e tine F6rtdts wrhistlermeye Brdagidopisol t@vice

20 2 Vb35Sl At 08k oLy SO B4 00 o
sentdfolhfter the coupling of the sets. At this point of time,
the vehicle monitoring control device 2e, which was the
transmissioncontrol 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 T6 (end time
of the communication cycle M+2), the vehicle monitoring control
device 2e broadcasts a cycle start message 501e in which the
transmission control station'change‘flag is set.

[0110]

The communication cycle management section 211 of the
vehicle monitoring control device 2d and the communication cycle
management section 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 flag of the cycle start message 50le received from the
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devi ce 2d and the conmmuni cati on cycl e nmanagenent

section ill of the relay device |Ib make a transition

to the autononobus node, and manages the start timng

of the communication cycle with 10 their own timers.
[0111) At tinme T9, the relay device |b of the set Ge
receives the cycle start nessage 500a fromthe

vehicle nonitoring control device 2a operating as a
transm ssion control station4after the 15 coupling of
the sets. In this case, the comunication cycle
managenent section 111 of the relay device | b does not
vehache mbhetooiig@bneiol RvEEANAT §$5h @F:80U LR or tarting
identifier of the cycle start nmessage in the cyc?e

FRE driferisontae soagentacf she @nsTesiontdmrce identifier

Al cycle nagenment ,section 111 of the .
e s S P AP B BB b eonc ol device
Repnsitdsd @yciBUEELrt GRINHaGECENET cyd N ioHCRaBiA tstorage
message 500a in the cycle information storage section

§98C1cHHY 1dfarnd 2festPremdyy ddireirdehing theecommaptdanmion
j cle.star sage 500a.as the start
BPETY rlnbdfiphY Qe R 1 TR 0 v BR 81 froil S oo ARp cgome o1

tatce (4 a0ENMHHEI Eohin@l A¥ebe SPEBIaERgentat i Sdeeibh 111
of the relay device |b manages the conmmini cati on cycle

ofithe BRiar daviee ibt Pkehe wiasisd téparto hhe sagens00as mode,
fremd ehi cl noni.tari ng.control device,2a. )
Receq%l vrlhLi éa\ét Ehélgcg% s lgrlﬁgnggs%\ o SUVBEGSALIER eFle with
teéhy dwn theekelay device Ib at tinme T10, the vehicle

4€ noniforing control devices 2d and 2e store the
cofitleht! bf the transnission source identifier of the

I Nt l.e inf ti
Y or oo abe T onet e aekled JB GRS RhdA Eartbves che

cycle stairar wasdage) SUGOFFINCELM $dhid@ GvakCoSimy ledntrol
gessage 500a. I n this way, the communication cycle is
RY LI PEHRETaSGBE dhe Wirslsdissarn qandrodfytatticar aftry the

EOMPI 430 o8 thBesSEL S 1n this case, the communication cycle
management section 111 of the relay device 1b does not retain
the content of the transmission source identifier of the cycle
start message inthe cycle information storage section118. Thus,
the communication cycle management sectioﬁ 111 of the relay device
1b stores the content of the transmission source identifier of
the cycle start message 500a in the cycle information storage
section 118, and starts the timer by considering the recepticn
point of the cycle start message 500a as the start timing of
the communication cycle.
[0112]

After 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 from the vehicle
monitoring control device 2a. Receiving the cycle start message

500a via the relay by the relay device 1b at time T10, the vehicle
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6d and 6e. [0113] Incidentally, during the time up to
t he comuni cation cycle 10 of the whole train is
established after the coupling of the sets, the relay
device 1 relays the nessage fromthe other set in
accord wth the communi cation cycle of its own set.
In this way, it s possible to prevent the aperiodic
nessage flowing fromthe other set fromdel aying the
periodi c nessage of its own get. 15 [0114] (4)
Qperation at Decoupling of Sets. FIG 15 is a timng
chart showng a flow of the operation at the

ABAEHFi W RBhtt dg 2hend rA | caf
BRI 2erbE (Ml bad ahiind (A BERITUIN SBLLBRr of che
tvanselssicn Sdunre iZen6efiét dfstheAe Hedet meabagdsooa

transm ssion,control station in the set 6f is the

VBN SYTOAi tRF T HGRt PEPTHIR iSeEt2ans o3P . Bst mapage the
GSﬁﬂ&‘xﬁ’:’.@eﬁ:itoﬁ é;ﬁégtfﬁ%akﬁ.i\gfé&@of %c%rm&%‘ 'cgr?le start
control station is the vehicle nonitoring contr

devsage 280andin tbis ey s he Gemntn i teivr dyec1d bs st 851 ithed
contral s&s&ion is the 25 vehicle nonitoring contro
qEGT cgﬁﬁ‘zé«V G E5pIn F{adt 65 nafher sete slourdppgyehi e sets
FRNLAPrddng control device 2a operating as the

transm ssion control station broadcasts the cycle

start 1ksage 500a (denoted by the black rectangle in

FIG 30, tg t he vehicle npnitorinq}controL devi ces
2b - Clia%tﬁ ¥y ¥ Lng Receldng Up sRd-hecgimyrjeasigpicycle

B0itHe WHollder £AMYGabh QBnEY GlrGer l\t':hesgt%lggg lﬁ%f ¥helddts,

vehi cl e nonitoring control device 2a casts a
poeiredhy devisader6Dides thamasaaag firba thendtler sgt in accord

%@Eﬁgr% dat a.on itsri)vvn \_/Lehi %I ets4a to the vehic|e )
o1 FGTBUBLRET TR F& eS8t oHEE ¥R SRE - r dPaf R WAes it
kg Lﬁﬂﬂsiﬂle tB(Ei.JeQﬁEnt the aperiodic message flowing from the
other set from delaying the periodic message of its own set.
(0114)] ’

(4) Operation at Decoupling of Sets.

FIG. 15 is a timing chart showing a flow of the operation
at the decoupling of the sets in the train communication system
in FIG. 10, 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 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 transmission 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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The cycle start nmessage 500a and periodi c nmessage 600a
broadcast are sent to the vehicle nonitoring contro
devices 2b and 2c via the relay device la, and to the
vehicle nonitoring 10 control devices 2d and 2e via
the relay devices la and 1b. Receiving the cycle
start nessage 500a, the vehicle nonitoring contro
devi ces 2b, 2c, 2d and 2e start their tinmers
considering the receiving pdints of the cycle start
message 500a as the start timng of the comrunication
cycles, and neasure the tine elapsed 15 fromthe start

detrbtes Qfa hhe 10Y&t @heMBther YoThR T f Ree 3PS St ion cycle
conmuni cati on di sabl ed peri od and aperiodic

YonmfiRFeaueRLY o rvilsl ¥ahpeld othniltoring coienatql tdewrice 2a

Eggégégg @%tg&kggicontrol devices 2b and 2c. 20 .
roadcast the parfodi e §a22 6ooh-adidgoshe monitoring

contLoTidigd b HBG! &bk 1vih1€QQt 8l tSAKE QR Bee VRBL HlSing

4b and 4c. In addition, receiving the cycle start
RER%EeYe BOUsest b vele clrdl medryodeviprescant mal mBvi ces

Zg gpgfﬁf broadcast the periodic nmessages 600d and

6 % ohtaining the nonitoring control data on the

vehi ctigs cy2Betdtapt MeasdfelE8ba I Shedit@i%eREELSce s00a

nmoni toring control device 2b receives the periodic
Readerst GOBaseBOOL WE0eandlE08enimndnghecuthdT|devices

itoring _control deyice 2c receives. the periodic, .
ABUEEL YA0E% 8 aH Gl GotanasEc thh tudien e ing
vt £6 e dEUlickar bAGark®Hd Wfiad8he 0BV £ RF1LEEELYESnd NG .

geripdjc messages 600a, 600b, 600c and 600e, and the
BPF BV bhe terdlegstant melssdgwi a2etheomhiedetienitoring

DRELET B TESETHE, 1okt ARFcte £BRThaTedr i ea b day Lng
thevecdivitidosfits 6F CRNELOUELSthDE nfeRREYRIStRE L eRE start
t he, conmuni cat i on
timing of the communication cycles, and measure the time elapsed
from the start points of the cycles while timing the aperiodic
communication_disabled period and aperiodic communication
enabled period.

[0117]

Next, the wvehicle monitoring control devices 2b and 2c
broadcast the periocdic messages 600b and 600c containing the
monitoring control data on the vehicles 4b and 4c. In addition,
receiving the cycle start message 500a, the vehicle monitoring
control devices 2d and 2e broadcast the periodic messages 6004
and 600e containing the monitoring control data on the vehicles
4d and 4e.

(0118]

Thus, the vehicle monitoring control device 2b receives

the periodic messages 600a, 600c, 600d and 600e, and the vehicle

monitoring control device 2e receives the periodic messages 600a,

600b, 600d and 600e. Inaddition, the vehicle monitoring control
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cycle N in accordance with the cycle start nessage
500a from the vehicle nonitoring control device 2a.
On the other hand, as for the set 6e, since the cycle
start nessage 500a does not 10 arrive, it continues
the idle state of the previous communication cycle N
[0120] When a fixed tinme period to has el apsed from
the start of the comrunication cycle N, the

conmuni cati on cycle nmanagene8 15 section 111 of the
relay device Ib in the set 6e and the comunication
cycl e managenent sections 211 of the vehicle

dewiteridigecenves! ik peeesd2d @E&aﬁ%s%@@@ td®D, 600c and
%hansn155|on source identifier ntifier for

fit i3 h N?é‘lf?éﬁl“!ﬂnétﬁé‘hﬂﬁmn’tgﬁlmm 2elensicedvaa)the
t the r Ss red | he cycle 20
?nrornﬂ?¥%%ﬁ§§%?ag%&§ec gﬁs 8 %ﬂ% éﬁ From this
pbOrt 1fpJward, the conmunication cycle managenent
sectiogns 111 and 211 nake a transition to the
aut on¥rRRuShRoRRE 64nts rﬂmﬁ@gpleﬁetcsttaetseusmdgan@fe,‘et ae tJ.rne
FOMRHY GaL IR GXEL SRMAD JNGLE QU L0 BRT S LORERL: com

Affer t assumne rmt
apalé a¥ iing acconfante do&i\/dl'ﬁ%haec¥§1€5§1§$¥tl %Q%Qaﬁé 6 from
transm SSI on contr ol st ati onoft heset 6e In this case,
the Vehidice"rBAFeBHIh goosHPlofleviieyiZee 2w thet obezortesd,

n tation mana
Bl SR O et e Bl noe
aﬁram bt cadeasties ahedahe %&@tomggamc&m&im
ﬁ%ﬁa white 49 rectangle in FIG 15) to the vehicle

?dﬁ1ng control device 2d and relay device |b at
tpq 1358 § poi nt of the communication cycle 1. (0122]

he cycle start nessage 500e broadcast is received
by t Hherr al Bixelbtine pdr R Ui €l apBRE HF I EnE 0L+ of

device 2d at tine
he communication cycle N, the communication cycle management

section 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 transmisgsion source
identifier (:i.dentifier for identifying the vehicle monitoring
control device 2a) of the cycle start message stored in the cycle
informationstorage sections 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.

(0121])

After that, assume that at time T6 the wvehicle menitoring
control device 2e is established as the transmission control
stationof theset 6e. Inthiscase, the vehiclemonitoring control
device 2e that Ibecomes the transmission contrel station manages
the start timing of the communication cycle 1 using the timer,

and broadcasts a cycle start message 500e (denoted by a white
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T7. In this case, the comrunication cycle managenent

sections 111 and 211 of the relay device |Ib and

vehicle nonitoring control device 2d do not retain

the content of the transm ssion source 10 identifier

of the cycle start nessage in the cycle information

storage sections 118 and 218. X0123] - Then, the

comuni cation cycle managenent sections 111 and 211

of the relay device |b and vel#icle nonitoring contro

device 15 2d store the content of the transm ssion

source identifier of the cycle start nessage 500e

iretc@ah§Ee QYL kegi NfOr pBt 41N veh 9k 7 orﬁ%skiﬂgsco]rf‘:.scoﬂngevice

218, and start their timers considering t recer vi ng

p6i #1d xsflayhdevied dbstearthenesaayepdtecascidheomhanication

%%g&gglof t he communi cation cycles. Fromthis point
rward;, 20 the comrunication cycl e managenent

sgotiens]1111 and 211 nmanage the start timng fromthe

communi cation cycle 1 forward in accordance with the

cycl eThg &viclgestanie W866age XD broddcatas ¢ i btk iala@vBy the

' ta.the. present emhodinent 25 2, the _
BEERr M eh P 250 e TG B e B8 GoBgoF e he 24 at grine
tthe el ayi slewisee éh@%mmgme&@i&%%%'rﬁ&ag%%h@' sections
device 2 include the cycle information storage

déetdnenall o8 tdedrolesy Aevics dbiangl veélne: lter morsiicySmencont rol
jdentifier _indicating the trapsm ssion source
i éég@?en%‘i §FFathf§§g_8?gFraﬂE@ef the Comfseapr gipurce
dylehesE ik bff a6 QfydABCH- W RebBEgE NG Bhi NRARBL ) POt 1 on
the cycle start nmessage 50 received from'the
PR3 G onsuit@ a1d 238 .t ransni ssi on source
iggqybﬁifr stored in the cycle informati on storage
sections® 118 and 218; erase the transm ssion source

| dentTHArEr the ddithued ehe1oh RN BBhd etk A8 SRR P16 and
118 and 218 when the information 5 i'ndicating the

ehiffets repayderisri Usrod vebirisImagtigordngicontgel davice
bhes e €nal 85he RS ©89End %Cr%in\é%qsg LS s‘Ecbuercter %321[{1]:15 fc' :lj.eorn 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 commuﬁication cycle 1 forward in
accordance with the cycle start message 500e.
(0124]

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

inaccordancewiththecycle information inthe cycle start message




source corresponding to the transm ssion source

identifier stored in the cycle information storage

sections 118 and 218 or when the cycle start nessage

is not received for a prescribed tine 10 period; and

manage the conmuni cation cycles in accordance with

the existing cycle information until receiving the

cycle start nmessage froma new transm ssion source

whose transm ssion source isentifier is to be stored

in the cycle informati on storage sections 118 and

218. The systemconfigured in this way can 15 nmaintain

téee e fEdmehd¢abhbyi 9§ 161@@0@:@&# Bg't(ﬁe%gs\é’gbh%ource

carrying out the communication the aperiodic
erhatorafbin thet cyciinformatidn aeorand Beyt EyeNn 118

in case of oupl i or decoupling the sets.

“[‘?ﬁ?rs{? SR EEER @Fﬂ% AENf RS h@e%*%ﬁo%%ﬁttfze cycle
ﬂ:@ﬁfﬂrﬂﬂ&@nb¥ﬁ@yag sexeiphe 118na.\‘i,ﬁ' §ih8 tsﬂ:% Eh&'ﬁ'{foa‘g\%ttgon
followi ng the inter-nmode transition is the aperio
teiaatiiogt tbe cﬂuam;ﬂ ef shat eramsmigdien t:bﬂtrN.'El’BtdtG.on is
nDnlto bng caontrol device 2 op eratln%.as a

S I 125 SCORE I BToRa% FEReLYSq FieRe e fgpnsmission
mc@&r&e@@@n&@ﬂ?Eb%hg‘%?hhgﬁ\i@&orﬁ%ﬁf | 1 4l6Wi%88r3tored
whi ch operate as The transm ssion subsidiary
151! aﬁheoﬁB'Cl‘P nlrtﬂmpttegamuemwdsaemoﬂs 1a8 erdnpl& owi hen
be, descr Q %} ich,the initial state follow ng the

nef E‘Iy “nbag-t &P"rs?’st"‘SSnl? §‘°§an8%"§ F. 2prVIPEd Fime
ﬂ'eh.elctct ahRd GRINEYRI €1 icORmEY $EEM H cgraﬁe@@@pgwgmar?cé with
basically the same as the configuration shown in FIG
e gkisheng fcmcégom@manmﬂz reteiwdny thencytle start
£ urations of the and vehic
S A ROk et PR £ SsPEp R e thap riis6L6n source
Ddsraitieat LONSYSd &fcred BAStkaldye1hensaiRatford ReSeage
of FIGs. 4 - 7 shown in the foregoing enbodi nent 1.
e igmsod L Rermd 218. The system configured in this way can

maintain the real time quality of the periodic message while

carrying out the communication of the aperiodic message that
does not require real time quality even in the case 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 disabled state in either the
vehicle monitoring control device 2 operating as a transmission
control station or in the relay devices 1 and vehicle monitoring
cpntrol 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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3 differs fromthe foregoing enbodi rent 1 and the
foregoing enbodinent 2 in that the conmunicati on
cycl e managenent sections 111 and 211 manage the
comuni cation cycles by making a transition 10 from
the idle state. [01271 Next, the operation will be
described. (1) Operation by Communication cycle
managenment Section in Control Station Mde. 15 FIG
16 is a diagram show ng the &bmruni cation state
transition of the comrunication cycle managenent
section of the vehicle nonitoring control device

oper afhe & raSnt BomhEHHSS QYstEANSF OAheSfe%beﬂméﬁh thes
train conmuni cati on systemof the enbodi nent 3.

bﬁﬂ%ﬂt}&thg Sétrrleeaadma gqnéimmm $hewry éni EI@ 20 of the
enbaodi nent 3

it | - 2 f th
ol b otdats & et R dikion” SHIMACTELFEE L oS O the
66§£§Id&ﬂicbnltiﬁﬁ[&%&&&@bﬂﬁbnfﬂﬂ%&ﬁﬁ”@@ﬁtﬂol [2428% 2 Id¥ the

the follow ng, the operation of the comunication
tyeie COE@unaﬂa’gmmyss:emt e mﬂcaﬂlyheheveiml @s those of

t t | 2 th
PRGh e £ P afoR e, oS EpRErdHr e enPoBtteia &r i Bog ehpdinent
dedpfterd ierometRE SFGRddl nlyl gmbé@ltﬁél’ﬂ: Fl @&a Ehénfbregoing

shown in the foregoing enbodinent 1. In addition, 1t
prbedimantd in thaG theleomlqateoaowmq mame@ycﬁeeztlons

t section 211 of the 30 v nitori
T Er P g arege s i s inrig=hEos fuctra Ry rdep s Gatbicion
€0t Nele Sdaki @pats. i N a control station node as its
operation node, and that the comrunication cycle
ng%ﬁhht sections 111 and 211 of the rel ay devices

L and,yehi gle mROV1orLng anir ol . dexices 2 whi ch

opera e das ransm SSI1 on subs? ary sStations 5 are
in a sybopdratyos 6y | Wnmind8a8Soh NBd1 0 PRhAGEREN TR ion

[0129]
in Control Station Mode.

FIG. 16 is a diagram showing the 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 of the
embodiment 3. Incidentally, 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 cperating 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 communicaticn cycle management gection 211 of the

vehiclemonitoring control device 2 operating as the transmission
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First, the conmunication cycle managenent section 211

in the control station node starts the tiner at the
start point of the comrunication cycle, and

broadcasts, wi thout setting the 10 transm ssion

control station change flag, the cycle start nessage

to the comuni cation cycl e managenent sections 211 in
the subsidiary station node via the transm ssion
nmessage selecting section 21 and intra-set

transm ssion line interface 28. This wll shift the
communi cation cycl e managenent section 211 in 15 the
comitroll staticn iDEe 4 QoM dl 8 3.4 transhbLi.9n;
TRL1) . [0130] In the stage (t?ﬁ%’f@:ﬁﬂﬁééﬁpﬁ’b&%mn
WiRdEn @ thattet e compuni ¢4 tiah ciynbe pemagdpehasestbtdons 111
t tepts of the cle inforpatigon_ has el apsed

fﬁ%l 2PESE the re?ak’h‘gey"&éﬁ%%uﬁi VGRICYE| BN ing control

romthe 'start ™6
CevitBE CAh08h Gpelr@t FRAAIRIRMansRELS h SddslfidfPstations
control station node broadcasts, if the contro
$gt L8n2 npekes idiayyi atathenl madee ascyhebr stpetatieasagde .
a %uizfgz next conmuni cation cycle to the
communi cation cycle managenment sections 211 in the
subsi HiAsY, tHeAbbRBuAMER 1Undchbfe Iaaglhast WLJIBEHA981 in
sel ecting section 215 25 and I ntra-sef transm ssion

5D CPREEPT st@tignuinede latanis ithg titer tatartdwi ssaoh point
(o1e3 | change flag. After that, .the ,
corr:TErIIEJérjl %gﬁﬁ%g%ylc necgrcglnea’g Sﬁg A g&?%ﬁ' FEERPHE (§REting the
toahsnissiai tOmt rdIDstea S ditarigeer 1IGYHTMUYE SR I LB £MThEssage
fromthe idle state ST13 to the aperiodic

EOnhDRi ST B cattdanl excke mamaSEnent t serfsicri=oR1130n the

LRLS) a3 : n_ the.aperiodi.c _communi cation _
di sg%?:'é%g%esé:lgég&% f’“u\é%d"i? e PEFIEHP RS saRgs SeeREing
sentriion CASI and dyie ke- s@naganBRl ss 5ACh 188 idtbrfBKES @ This
tngES|t10n fromthe aperjodic communication 5 disabled
YAt SR WG CREBMIRLFI G cySAfURTRIASMSMtesgbEdan 211 in

£h8lcdnt 01 2 b1 B IR e dehed WS PLratli¥l by .
FO].SO]
In the stage (transition TR14} in which the idle period

(fixed time period) based on the contents of the cycle information

‘has elapsed from the start of the communication cycle, the

communication cycle management section 211 inthe control station
mode broadcasts, if the control station mode is maintained, the
ctycle start message about the next communication cycle to the
communication cycle management sections 211 in the subsgidiary
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 gtate ST13

to the aperiodic communication disabled state ST11 (transition

TR15} .
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conmuni cati on enabl ed period (fixed tinme period) has

el apsed, the communication cycle nanagenent section

211 makes a transition fromthe aperiodic

conmuni cati on enabled state ST12 to the idle 10 state
ST13 (transition TR13). [0132) On the other hand,

before the idle period has el apsed, if the

comuni cation cycle nmanagenment section 211 in the

control station node is to B8 shifted to the

transm ssi on subsidiary 15 station with the coupling

or decoupling of the sets, it sets the transm ssion
cpotr gli ptation change flag to the cycle information

in the cycle start nessage about the next
conmMherattiben apgriedid Ck88ULini2at At etiddiddied pheiod (fixed
ggnunugat'ogacyc e q%pa enent section 211 in the

CONT roT- s1dt P8R FbtRE It 040 EaSPIMIREC AL QNe C¥FARt Management
BBEEAGE 211 GnaMiisCh thl8st £ PHS Fromi QR & iné&iéf:@%ﬂn&‘i&cation
change flag is set to the comunication cycle
Aasaikerbatate 6T bre tikl apendi Rl commurlicasibaistiablyd state

; do Vi B Yo 25 sel 6ot |
el S N SRR e T e e T T
38mmUMisat ilhCeNEH &d SeFRBA! PF {-00H SORE R r1dRY! fSs 2e]fatpssed,

operating as the transm ssion control” station shi
tbe chemun bestriicssier e sarEsictieat \sestdbhen 1 (hlklesiadt PAnsition

tation nmode) (transiti.on TR2). 01341 30 (2 ,
230 PR AP o TR a6y e ieren BT R ) Bhe slle
Ebatailerd atyambatiqn Madg. FIG 17 is a diagram
showi ng the conmuni cation state transition of the

cbPriudiZht i on cycl e managenent sections of the
vehi ¢l e .manif,or] ontrol devices and re deyices. .

. t .
whi ch rE oper% T glgn h(rebeffog sﬁpgsﬁ(@ﬁ BEbL? g’}@éﬁ/dap%d’ it
shatdduitniBat ién tdydile meRsFeHErAkieeRisy tamiaf thd&ontrol
enbodi nent 3. Incidentally, the '
station mode iz to be shifted to the transmission subsidiary
gtation with the coupling or decoupling of the sets, it sets
the transmission contrel station change flag to the cycle
information in the cycle start message about the next
communication cycle.
[0133]

After that, the communication cycle management section 211

in the control station mode broadcasts the cycle start message

to which the transmission control station change flag is set

to the communication c¢ycle management sections 111 and 211 in
the subsidiary 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 centrol station shifts to the transmission
subsidiary station (subsidiary station mode) (transition TR2).
[0134]

(2) Operation by Communication Cycle Management Section




configurations of the relay devices la and | b and
vehicle nonitoring control devices 2a - 2e of the
enbodi mrent 3 are basically the sane as those of FIGs.
4 - 7 shown the foregoing enbodi nent 10 1.
Incidental ly, the subsidiary station node has a nor nal
node that manages the comuni cation cycles in
accordance with the cycle start nmessage fromthe
transm ssion control station3and an autononous node
t hat manages the conmmuni cation cycles in accordance
wWthits owm tiner. 15 [01357 The conmuni cation cycle

fanagestiiarsestaensn IMddsaand 211 in the subsidiary
stati on node enter into the autononpus node

i mredTHi el}y? dFt ar dipgran ghowingahbe t¢owmurRRat)on siate

; jr pmers. At. the sane tine, the X
SEAAS L on, SR e Elitioh, CYBLe dnAHRePF, Serkions of
he tdeh ivBShéth I 15igat b dev st as tarlihee 14 lievReEL Qfhich
based on the contents of the cycle information stored
PReE}VR e thehErabynisa ian syberdbarhetatlionst &nethe train

. 67.T [ [ I
Skt ot b° Erf08n OFTHY ERbrdTa e £ THENHERE Ay,  che
tbRf COIFALIichal beNtEY CGhELlay R viBKS 18 dd@ns hhanvéh e

the idle state ST213 to the aperiodic comunication
BPRAP NSRRI REVicanén t3reof theepeodimentd aceobagiosd 1y

[ d. on ontents .of the cycle i.nformatj.on
B¢ ' A BENGhRak MRS T Sy safowt s et Monpd e
aperhoddentdl 6O NHHE ihidlsiana i Sl dnRRIdeOHa b fd X88mb1 MR de

eriod) has el apsed, 55 the conmunication cycle
AMadinaness sbei epmulicagign2 ¢ychekeln @accogdsnee onith the

t i od] i cation. di.sabl tate ST211
PR SRR R SR O Y PO SRR e SRt 635305, ama
ahr amséridnnsTdR) thatl teaYen!t tie MiginiRetapR dpeids Gn

communi cation enabl ed period (fixed tine period) has
BFEpEERTice WiEhc dRfPHE IMSF .cycl e nmnagenent secti ons

1}6 1a§d5 ]’211 in the

The communication cycle management sections 111 and 211
in the subsidiary station mode enter into the autonomous mode
immediately after the start (transition TR211), and start their
timers. At the same time, the communication cycle management
sections 111 and 211 in the subsidiary station mode start the
idle period based on the contents of the cycle information stored
in advance, thereby entering into the idle state ST213.

[0136]

The communication cycle management sections 111 and 211
in the autonomous mode gtart the communication cycle, and make
a transition from the idle state ST213 to the aperiodic
communication disabled state ST211 when the idle period (fixed
time period) 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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aut ononous node shift to the idle state ST213
(transition TR213) . [0137) In the autononbus node,
the storage content of the 10 transm ssion source
identifier of the cycle start nessage is vacant.
Receiving the cycle start nessage in the autononous
node, the communi cation cycle managenent sections 111
and 211 store into the cycle information storage
sections 118 and 218 the tr&khsm ssion source
identifier in the cycle start nmessage, and 15 nake a
transition to the normal node (transition TR21).

£10d 33)mmiing ca e bk Nt £Alld @RAnGYEhenBNAGEIRAL 1$8CLL P rhs.l[ Hlye

and 211 in the normal node start their tinmers at ha

7 CEARALTGOpofEP® thit aperiedit ecotranticardsagdisdbles state
qynipication eycl e 20 management sections 111 and

%1?131 llC n t hggng#%r%rogr%cd §CIPHPE ctheen iShi2b e FRRAED &%d 20n

theredntient srRef21 heseydd @idnRh 9! NBLEL N Hd agkle ofYS '3 e

start nmessage, and enter into the idle state
TEVHFS Rt o AN TeEbled porded (fiZeWheimeigterieddi aNglapyed,
oYLl sage.for a certain tine period in the
A SO Lo SR 808 MArRoG e Ryt 1 OPReL 11 and 211 in the

DoTONemona ol SHiGiter SERAYANE M a$ 8 @12QAS(hkhsdRdoR Tha13) |
ﬁr ase thne content of the transm sSSi on source
|

dbAtd fliler stored in the cycle information storage
sect i-Qn 1 nd 218, and ke a transition 30 to the
autoﬂ%h%ﬁ% %%@é“PFFEnEPB?oggﬁ?zﬁfﬁraﬁs CPBUAY] Uh thRe
wtsemibancn shercd agehvifget N Grel %ﬁié\f&ta{?@%@%ﬁagé Nig

the idle state ST223 (transition TR224), the
Erhni FeCrRANIng fheeYAbRSganbmEssege innbe Butoandodd fode,

ener il et B0k18 mhalyt bl crefuine el i Baa feore
irte coat eptlofidhenheass NEiSstR $QBEEEns 0o ififhis the

transmission source identifier in the cycle start message, and

make a transition to the normal mode (transition TR21) .
[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 ST223
(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 transmission source 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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read out of the cycle information storage sections 118
and 218. Unless the contents of the two transm ssion
source identifiers agree, the comunication cycle
managenent sections 111 and 211 10 nake a transition
to the idle state ST223 (transition TR228). [0141] In
contrast, when the contents of the two transm ssion
source identifiers agree (transition TR225), the
communi cation cycle nmanagen®At sections 111 and 211
erase, if the transm ssion control 15 station change
flag of the cycle start nessage has been set
(fpangi®@jon TR227), the content of the transm ssion
source identifier stored in the cycle information

st or agfe ecPtienms hand, wirh 2eeivingaihe aytIamsiatriomedsage

. . itjon TR22), 20 [0142
b e 8B R B PR O ME Py b gemimipagrion

thele ayanlarenicat! s8BE5HAE 113S aB@€P) P &londareNhe content of
transition TR225, the comunication cycle nmanagenent

shetiensmissigndomrrechientidiier of ahet heceirodd cgtne tstart

t he_nex i cation cycle 25 fromthe
HERSans AR ind LRaRERl o PRH e Sa o s g Fex
read snitssf AheCOPE ID K nEbaht Ofbn 5888hgé RR L BRE 118"4ha 215.
meke a transition to the aperiodi ¢ communi cation

HRiedT ddestententmof the EupdinansmisR206)soyreedBjent3Fiers

t I adi ¢c.communi.cati on di sabl ed period
(30 s O B R e B n R b e g ama 210
nyke & itrhasieiotNate CAROFRALEr O N shaLlt 96n R 28) .
comuni cation cycle, the comunication cycle

t sections 111 and 211 in the nornal nmode

make #, &L '59(”ﬁ§ﬁéﬁﬁér' aper i q%c cognuniaatLon

di sabl ed g stat'e o %eszﬂ;gtr ST EHHRATSQRiSgNT e
it 6l extsab gréd 222 anbl £ 265 iMH208 ) TR2ZE Joomhin@Eg 1diPRycle
when t he ﬁfertodlc

management sections 111 and 211 erase, if the transmission control
station change flag of the cycle start message has been set
(transition TR227), the content of the transmission source

identifier stored in the cycle information storage sections 118

and 218 and make a transition to the autonomous mode {transition

TR22) .
[0142]

Unless the transmission control station change flag of the
cycle start message has been set in the transition 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

transmission control station, reset the timer, and make a

transition to the aperiodic communication disabled state ST221
(transition TR226).
[(0143]

When the aperiodic communication disabled period (fixed
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conmuni cati on enabl ed period (fixed tinme period) has
el apsed, the conmunication cycle nanagenent sections
111 and 211 make a transition fromthe aperiodic
conmuni cati on enabl ed state ST222 10 to the idle state
ST223 (transition TR223). 10144) (3) Operation at
Decoupling of Sets. FIG 18 is a timng chart show ng
a flow of the operation at the decoupling of the sets
in the train communi cation sy§tem 15 of the

enbodi nent 3, in which the set 6f is separated to the
sets 6d and 6e. It is assuned here that the

t-ian SPE SO LS b8l the baht 8ft & bt e %%1? '#%ﬂd&%ion has
vehicle nonitoring control device 2a, ~an That Tt e
§42BERM cBram thige sEart 6aff | rthemviomhuhheat f@nIyicd @i, 0Bhe

tation is the vehicle nmonitoring contro
Ol o B ! € he e R B Ay AR haL1 L Fhe normal

tae ke 0PasHN IR F8dRthe '&pE‘F 6%§fc chifhf] @aﬁ inont disabled

nmoni toring control device 2e: 451 First

SR8 ST et g difiec apenirdito rbmgucirdtricn deyvblel sPate ST222
' a transm.ssion control station _.

IRELRL LI, SIS AN, COILL oL 2 S O it e by

tbemih fede #eeC bARE] & igeEbE g d £ 9mb NG ChEs elapsed,

monitoring control devices 2b - 2e and relay devices
Fhe afeMmBlisatipe cyele meuiagemefit t fecttiomuinilctash®m1l make

N, Subsequently, the vehicle nonitoring contro
Gt DT PSR hE deetLopls rommuT e A ervUSd state 51222
eontied Nidl@ hata0STINy | (133816984 Al g3t a on its own

vehicle 4a to the vehicle nonitoring 5 contro
deVilcd<4bb - 2e and relay devices la and I'b. [01461

The CMQI%E%&gEgoggé?gﬂgﬁ%@@gﬁggggp n%fdic nmessage 600a

br oadcast “are sent ‘toring contro

devi CER:. 382bs an@iREnyichariteshéhdy de¥i&e drdtndhdi@tion
the vehicle nonitoring control devices 2d and 2e'via

f.\:]é:h,eeg%splgélviin@egf |tAeafeta §n the train communication system
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 menitoring 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 set 6f, the vehicle monitoring control device
2a operating as the transmission control station broadcasts 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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Receiving the cycle start nessage 500a, the vehicle
monitoring control devices 2b, 2c, 2d and 2e start
their timers considering the receiving points of the
cycle start nessage 500a as the start 10 tim ng of the
comuni cation cycles, and neasure the tine el apsed
fromthe start points of the cycles while timng the
aperiodic comunication di sabl ed period and aperiodic
conmuni cati on enabled perid8. [01471 15 Next, the
vehicle nonitoring control devices 2b and 2c

broadcast the periodic messages 600b and 600c

cofBtal Nl ddie 20NMNE & O G- Beliddd aPrndhen.

vehi cles 4b and 4c. In addition, receiving the cycle
§0ak ¢ Grdssage 500a, the vehicle nmonitoring contro

d 2d d.2e. b d t_th dj 6
20, ahie OO SHATE PRESTHS ST BR RECAGHE ReaaRs Tin
b&B&d&&Q& C‘Al%s seﬁ@ a0t Ke. ve[kﬁlﬂ%lmof[bt’érlﬂ &ohehbt! evices

nmoni toring control device 2b receives e periodic
2#9@%@@@@@@ BIEY, 600 dad BEOED téwd\r@mzeclﬁempnitamzlmg

r.ol evi ce 2c¢c.receives_theperiodic
BEELD L il Yo o0 Tie GBbEY IR nRORS, He:
R\éeghﬁiﬁgrﬂﬂé' &%wgﬁwtrﬁéﬂsaﬁeyo@@ 28l €501 MeSmbRetoring
peri odic messages 600a, 600b, 600c and 600e, and the

opakirel alevdaes @ .n2c c 8dtansl 2dmtiacs ﬁ@mtemm cpnemerlng

erjodi.c .messa 600b, 600c 01491
B LT PR TR e GO A B RS Sl e B LR Gt
takihgeE dde cbﬁﬂuﬁ:@éatﬁd)rp@{léléﬁleé’m& Re a8 QPEHRCRln 081 B sed

t he conmuni cation cycl i n accordance with the

fxpm %hﬁsts@ﬁ#trm%@etgseosoti@ fcmﬂrﬁsmtelkﬁehmi@g e eperirfic
% ﬁ{m?ca e Ccﬁsa%ll é cPtalilx r ahg g dlc ‘%Somm E.Ehglgr?t

Si nce e cycC nmessag a does no
e@hbuugfpéfyﬁpntlnues the idle state of the previous
conmmuni cat | on

(0147]

Next, the wehicle monitoring control devices 2b and 2c¢
broadcast the pericdic méssages 600b and 600¢ containing the
monitoring control data on the vehicles 4b and 4¢. In addition,
receiving the cycle start message 500a, the vehicle monitoring
control devices 2d and 2e broadcast the periodic messages 600d
and 600e containing the monitoring control data on the vehicles
4d and 4e.

(0148]

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

periocdic messages 600a, 600b, 600c and 6004.
[(06149]
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cycle N. X0150] When a fixed tine period to has

el apsed fromthe start of 10 the communication cycle
N, the communication cycle managenent section 111 of
the relay device ib in the set 6e and the

communi cation cycle managenent sections 211 of the
vehicle nonitoring control devices 2d and 2e erase
the transm ssion source identifier (identifier for
identifying the vehicle noniSring 15 control device
2a) of the cycle start nessage stored in the cycle

i nformati on storage sections 118 and 218. Fromthis

POi NWhéArR det 118 sCOLEBIHIGRAL AN HY ks TRNAHRNRNLL time
sections 111 and 211 make a transition to the

Tdut e et st hodotinves rheagmnming cetirn afi phegompfint hation

cO ication cycles with their own tiners. 20 10151
HELE, B PR AR, KD o (e 190 SE RS isRaaEs 008 rom
HRRNVERT & 1@ mdrBHohr@hgUeMi 6,12 @el 3853 aD! bshat @shkPehand,
transm ssi on contro? station of the set 6e. in this

ggaser thee seshfel eimori the iayyleoatant megeagees s dogs not
hecones .t he transm.ssj contro tation manages 25
SR S TSR o HiL s St PE A By olE gt ion
??aqethner, and broadcasts a cycle start nessage 500e

d

é&h

enoted by a white rectangle in FIG 18) to the
1d @lnonitoring control device 2d and relay device

b at.the start ppint of the conmunicatjan cycle O.
Thus FoefeR Fomed) EXROREEEPRry SO FOrotRsy FEEm e FEAEE of
£ EBﬁmﬁa@iﬁH’Hﬂ&ﬁE%@ﬂe QY,C k8 eOgoriich iNake Sn dcd 1N ahh §8ment
tothe idle 60 state. [01521 1In this way, by setting

gardioni L1hl oSttdtee raflepr dehics riterinnble s¢% fiwsiepdoiheo
éhe idLe state, .at time T6 after .the 5?1 Qg

TECOUPFEE v T S BPL2EE aNa BE “aS 8hdwn Th tﬁse(a%e?ﬁ‘é?le
HdiE Lot AFEBhEAb1 Q8vEYEd 2d Ana e diaseaheltrahnaibgién source
period i medi ately

identifier (identifier for identifying the vehicle monitoring
control device 2a) of the cycle start message stored in the cycle
information storage sectione 118 and218. 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 T6é the vehicle monitoring
control device 2e is established as the transmission control
stationoftheset6e. Inthiscase, thevehiclemonitoringcontrol
device 2e that becomes the transmissicon control station manages
the start timing of the communication cycle 0 using the timer,
and broadcasts a cycle start message 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 2e starts

the communication cycle 0, and makes a transition to the idle
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after the vehicle nonitoring control device 2e is
established as the new transm ssion control station.
[01531 10 The cycle start nessage 500e broadcast is
received by the relay device Ib and vehicle

nonitoring control device 2d at tine T7. In this

case, the communication cycle managenent sections 111
and 211 of the relay device | b and vehicle nonitoring
control device 2d do not rélain the content of the
transm ssion source 15 identifier of the cycle start
nmessage in the cycle informati on storage sections 118
ARGe218. [01541 Then, the conmunication cycle
managenent sections 111 and 211 of the relay device

I[® hrd2\dehi cl e nonitoring control device 20 2d store
the content of .the transm ssi.on_source identifier of

the cHeriSipd PrRecrif WeoR 1 ae] AL s EFE the 1REeR noae
trah@h FBbh Ofb SIHY Ag8e sestd Onk tifecafnd ZAdhr ad Skargfr is
their timers considering the receiving points of the
depcupledake thessege 500andsse 9 shawn 1niFAGg 18 the
conmunication cycles. Thus, the co ni catjon .25 e
G S BBLE o P R AR TS GRH B hmebl bty
LR BhE 3t IR 1 eOhoh NEo1KIRYTEBhERS] AevaYel fe Oid iedk8b1ished
state) in accordance with the cycle start nessage
H/OGEe AeVerranmmis@iphecpotraf stegioBenmmuni cation cycle
g, ;%igﬁgnnunication cycl e managenent sections 111

P nage the start timng fromthe conmunication

30 cykecyclokvard ndtsageos tantrontithst N ey¥eéived akt the
nessage 500e 61 fromthe vehicle nonitoring contro

rfepYcee e 1P @rsisvelnke lgenen | tiad nabert r e @Y Hithgdtar time
e t _enbodj i SEE ' e ' .

e B B D T o B SEE, ot Bocesons

LMCHEA SLAISE RS $aQ8y dldrideNRSSAd eehicldamoniddl tn®tontrol

conmuni cation, to the initial state after the |
denice. adgle not retain the content of the transmission source
identifier of the cycle start message in the cycle information
storage sections 118 and 218.
{0154]

Then, the communication cycle management secticns 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. Thus, the communication
cycle management sections 111 and 211 carry out the communication
of the communication cycle 0 (idle state} in accordance with
the cycle start message 500e. After the completion of the
communication cycle 0, the communica_tion cycle management

sections 111 and 211 manage the start timing fromthe communication

cycle 1 forward in accordance with the cycle start message 500e



10

15

20

25

a0

transition, it can prevent the cycle start nessage

i mredi ately after the establishnment of the

transm ssion control station from being delayed by a
nmessage in the course of transm ssion at the 10
establ i shnment of the transm ssion control station.
Accordingly, it can shift to the stationary state

i medi ately after the idle period after the

est abl i shnment of the transmession control station.
[0156) 15 Incidentally, although the foregoing
enbodinent 3 is described byway of exanple in which
£bBR Ll _tw}é'l’JiciEa&SnI@c#'ﬂﬂ WnrlBe 40 £le HAde transition
is the idle period that "enables conmunication of only
foel sygle start nmessage and the nessage in the nmiddle
of communicatign, it is also possible to set the 20

i ni t}9%SF D8t a?%’%eccﬂﬁﬁmdeaai BR YR IRFeEENE neMpRff inent
t P j t i :
33 & i5ee iR Bégé ?ﬁl’@&d&t&hﬁer% %X@%D%%l%% QSﬁ@ﬁﬁ%dﬁlgn

above can be achieve 01571 EMVB ENT 4 Fl
of ohhgrtae shole rGacoNmeyRerl BAG £ Yelseagknin he @bddle of
trai n, conmuni cati on system of an enbodi nent 4 in

CREEBRRAICE™i PR TPRelBreddn BT RRT et N i dnter-mode
tEQHTUA GAL L PN g&gvéﬁtftﬁéng§c£% R ar R R ately

pattern carrie repeatediy in the co ni cation
a¥tar ahereatahld cbmaet wirthe traddnGesidn danttrib@ station from
communi_cation cycle are specified a hi

h- speed
bﬁéFg SHRIGYESfi eI EJ@r TRy COYrS] P %F%ﬁ%@leﬁeﬁlﬁnan the
e@PSn A it PefhO8ra:04ni O EAonk ol Re Rk 8h- SREEGraingly,

periodi ¢ conmuni cation period, a prescribed periodic
iresmagbifs ta ahsmEtatddnany stecei imuedimtedyhafter the idle

conmyni cation cycle, Jn the utiljt eriad, .| ow spee
PREI POTRISF GOEAFCALITAPSE OX FREdEtRRSTAFoiRE contro
s€QpBYRi cation cycle N, and aperiodic conmmunication is

carried out in the comrunication cycle
[0156]

Incidentally, although the foregoing 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 message 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 accordance with
the present invention. The communication cycle is a unit- of a
communicationpatterncarriedout repeatedly inthe communication
via anon-vehicle network. InFIG. 19, inthe communication cycle
are specified a high-speed periodic communication period, a

utility period, and an idle period.
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N+1. Incidentally, as for a nessage type,

comruni cation period and the length of the period to
be communicated in the utility period, they are set
by the conmuni cation cycle managenent section 10 211
of the vehicle nonitoring control device 2 operating
as a transm ssion control station. In other words, in
the enmbodinment 4, in the utility period of the
comuni cati on cycle, the cof%unication cycle
managenment section 211 of the vehicle nonitoring
control device 2 operating as the transm ssion contro
150 9t gtg pn can designate the transm ssion of a nessage
with a different type in each comrunication cycle.
(0159n HheGhigh-speed dieagodirshownnicrtdpnupenied ofa

SRE U5 4 Lo TERSERE 1D 455 SRR s 50

A R ofh S St ehe U&Ql&tﬁ';ﬁé%l%af fﬁﬁﬂ%@ﬂb&@bextl%dm
t he nessage identifier, transm SSion source

F@F@mquaé:rlon 1% megwiiedi aut o@nth@lcomanmmtmﬂgelélmg and
cle pee erlod I_C, 1ﬁ{munlca

PRy Sy SR R B O i oy om cvele

ReL | OgndidatdQny, £S5 Beetd Wek¥a gfty&:)glag&mﬂu'hlﬁaﬁlon period
utility period application fle? f ormati on

aRd tdet ﬂﬁgg‘_clhebfapbblmmmtgfba h:@mmuniq:alyecpen the jutility

the, t is stored. In th
PR od P e R S H By She Rt P T Sy R ARt 3e e on

gOMRMNItGAt LeRi e FOnItOFERy idbrthe1Uabvidey Pepkpiting as a
application field of the cycle start 63 nessage in

th@nﬁf@rﬁﬁ}mnmlcwteom 1T @itk wvords i ahdhegikmdiment
ndj_cat,i |od|c C nication i.s _st.ored t
n q: ya%e CPmPJ th cé?ramu%l%aﬁlogygycfe ral'ﬁ‘t

ufl |ty perlo i Cation e st
amﬁ@gﬁ:atriohhaycy@rﬂiaﬁag@akhenséwi@ Nhh. of £R4Gddhithe

informati on such as the transm ssion source
mg@ﬁ@q#qr&gontrol device 2 operating as the transmission control
station can designate the transmission of a message with a
different type in each communication cycle.

[0159]

FIG. 20 is 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, transmission source identifier,
transmission contrel station change flag, cycle length,
high-speed periodic communication duration, 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
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transm ssion control station change flag, cycle
 ength, high-speed periodic communication duration,
application of the wutility period and duration of the
utility period, which are 10 stored in the individua
fields of the cycle start nessage, is referred to as
cycle information collectively. The relay devices

| and vehicle nonitoring control devices 2 carry out
comuni cation via the on-véBicle network in
accordance with the cycle information read out of the
cycle start nessage. 15 [0162] As descri bed above,

m26eagdiitgrhe ddiRupleseidn eFbodiNTeNin additioeMBheysmdion
cycle information for specifying the utility period,

iNGiGAT &R tarenipgc commimiqadtioonipestonediia ¢heantbhity
.Lhe saqge to_.be,co icated are set by the,
B b e A S £ e R e S Eo e nedbabr 1p b

ceaflfil €attdy t@iciiegngontrol  device 2 operating as the

transm ssion control station, as the period that
€0ak&itiles the comunication cycle. This makes it

possible to transmt .a sage of .different types. inp,
Cach e SnbSr AR Rl s Ehe Bty of Sy oo Y8Rl frer,

tGAABHDE S84 Mbrthodi EE&F BoH cHanier k04§, f@fe1d fikagen]

types of data as to the data to be comunicated

high seeedpeyicfic svarunbnat kon torahtoniagaprl dcpeion of the
. ect 1o th eriodic npcagion, a .

T4 R B, BE BRI e B  eog i

St016d] in Ihel Med deithalll ¥ielde JFOLRE Givitd cC8ROEL MRBEade] Sis
applicable to 64 the fo[egoin% enbodi ments 1 - 3 and
ned erred tolaso He eHissuiardar cod lefpivaly . ENBODE MBRFE %L o8

{3 RS ERLA A0OIA0, BuSRLL SR B on
vaabedendiMtvdhicle network in accordance with the cycle
information read out of the cycle start message.
(0162]

As described above, according to the present embodiment
4, it.employs the cycle information for specifying the utility
period, to which the type, communication period and duration
of the message to be communicated are set by the communicatlon
cycle management section 211 of the vehicle monitoring control
device 2 operating 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 pericdically. In addition, as to the data to be
subjected to the aperiodic communication, a communication band
can be assigned to each data type.

{(0163]

Incidentally, the foregoing embodiment 4 is applicable to
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in accordance with the present invention. In FIG 21
the relay control section 11 of the enbodi nent 5 has,
in addition to the configuration as shown in FIG 5,

protocol conversion sections 10 119a and 119b. The
protocol conversion sections 119a and 119b convert
the protocols of the nessage transmtted and received
via the inter-set transmission line interfaces 19a and
19b. [0165] For exanple, wi #ehin the sets, to achieve
hi gh- speed 15 conmmuni cation, the data |ink |ayer or
| ower layer on the intra-set transmssion lines 6

enB| e gbl Rgrdtiodik@at steresl Jhade Mekio11dwd rigdehibdLihent
to maintain the reliability for connection an
8 sconnection by the automatic coupl ers between the

S . data link layer on the inter-set
tEQﬁEﬁfggion lines 9 enploys 20 HDLC (Hi gh-1evel Data
EmBkpfes§r @ Procedure), and the physical |ayer

enpl oys RS-422 (Recommended Standard 422), which is a
physi B&F. 2dyes & bilerkatiamrandhoding asepnbigunagiohept the

0166] In this case, t intra-set transm.ssion, | ine
ra1eY el rols o880 on Bue Y BenarRcet (e, Rlpes Bent 5
i hademahhek Wit 888 predBht iR enBi 64 SEh HIGANSI] $8EGR1ay
line interfaces 19a and 19b becone an HDLC/ RS-422

canereheectime bk otfotbe ehnddmenbns swet i dmaddigdonagkel the

1190, . out t ocol ' f_th _
FSE’E?‘%‘Z%E{ J\?%ga? ﬁsré'%,w%f glfl _F??g[n-vg F 3:'}%%08:?} o%gqu[er%'%aggesectlons

habgerd{reresshaTapdy ASHbda 30nddrdHdekRetibni£ai19kesR4E 1190
trademark) frame. Thus, the individual i 65

conperemite protheckelafy themessagsetrrprmitc adanferedrived
PHTG0%E P ror ot SRR oA Be it T Erod At d 108
cfpryeosy 5 protocol conversion of the nessage to be
transmtted via the

For example, within the sets, to achieve 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 reliabkility 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 transmission line interface
18 operates as an Ethernet (registered trademark} interface,
and the inter-set transmission line interfaces 19a and 19b become
an HDLC/RS-422 interface. The protocol conversion sections 119%a
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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inter-set transmssion line interfaces 19a and 19b
fromthe Ethernet (registered trademark) frane to an
HDLC frame. Thus, on the inter-set transm ssion |ines
9a and 9b connected to the inter-set transm ssion

line interfaces 19a and 19b, nessages 10 of the HDLC
frame are handl ed. [01687 As described above,

according to the present enbodinent 5, it sets

di fferent conmmuni cation protesols to the intra-set
transm ssion lines 8 that connect between the relay
device 1 15 in the set and the vehicle nonitoring

[aYaTal C r=S [
O o o SPRSEnF e etepSfl ABNRTERS Ribsnge
inctivel Bt Hehmepr dregbdt el eradenasectfxne.119a and

1é8b fQ% converting to the comruni cati on protocols

c He@p %ding to the individual transm ssion lines 8

and Spien o200k "ol @) ofle¥d EEfork 1868Yald'819p carry out
comuni cation between the intra-set transm ssion
brotscdl amhvielreiont ef -idet mektaagei 58ikeN HrianesiBted Rhiss the
nakes it possible to use different protocols for the

JBEET -5 IETRRGBE SaRen | biasr iPspEFaces Y7 angt Lgbshrom the
1SR Li ' wSet LT l 8Si [
SEABEILES:a8; Lok 2adlatf) Augdl T ATRRLESY bl e
pnotlordntert bein Hriaassdssjomidnee 88 earlde besmnechedsed She

alows eedaggotocpl capabl.e of maintaining the

FBFPEDTTY (PSP BRECR ol tRbRAT EREP /i o RREcL PBn Isssages

bRer RUtiHTRY IeG-ameONPL 8 ha1(e@1697 30 Incidentally, the
foregoing enbodinment 5 1s applicable to 66 the

fbPdgbithly enbodiments 1 - 4. [0170] In addition,

al t hough, t he .configurations are shown in which the.,

rel a/y%eQﬁS(?g%%.fga?‘%o’f?fstaa‘ﬂclogalggp'f%\‘? e frPFSHFtT\r%bOdlment
yehi €l tsSa bttt %&mﬁtﬁﬂiéé’iidiﬁﬁah:@@écglé d BBe intra-set

f oregoi ng enbodi ment s
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 transmission lines 9 that connect between the relay
devices 1, and includes the protocol conversion sections 11%a
and 119b for converting to the communication protocols
corresponding to the individual transmission lines 8 and 9 when
the relay devices 1 relay the communication between the intra-set
transmission lines 8 and the inter-set transmisesion lines 9.
This makes it possible to use different protocols for the data
link layer and lower layers of the intra-set transmission 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 connectionanddisconnection by the automatic
couplers.

(0169]

Incidentally, the foregoing embodifnent 5 is applicable to



10

i5

20

25

30

5, a component with the same function as the rel ay
device 1 can be provided in the vehicle nonitoring
control device 2. FIG 22 is a bl ock diagram show ng
anot her configuration of the train conmunication
systemin accordance with the present invention. 10 In
FIG 22, vehicle nonitoring control devices 2A - 2F
include relay processing units 1A - 1F with the sane
functions as the relay devige 1 shown in the

foregoi ng enbodi nents 1 - 5. (0171] The rel ay
processing units 1A and 13 are connected via a 15
tHANDFeHoh A LdBai¥RncR Lhe set 6a. Likew se, the

rel ayprocessing wunits 1C and 1D are connected via a
tlrAshiOdsi on 1ine 9Cin the set 6b. The relay

procgﬁfi ,.units | E and 1F are connected via_. a ,
transm¥ K (et IeYIR Rt i B A tEgrE RdEhvn ipwhich
15l A% 1aP' QEPRAENY Pk I hskE13rd &%p%}t{'&élg[ eLEAMIEC Rl cle
via a transm ssion 20 1 ne9B, and the rél ayprocessing
et itteoribgacontiFeladeviinesrZ dmebe eftbragaing enbodineagison -

i ne 9D. 0172£ In the train ¢onmunicati on system
NOWROTIPISRS. Wh5h Ty SeRe VERCLEEn fit fgFkes @y device 1 can

KO A abgdi MY veRk b1 &SmOt d e BBAL At Revice 2. FIG.
transm ssion via the transm ssion’|lines 9A - 9E. For

X aspl block dé ayean clhewingidnothey corftiguratéon ofstldtrain
and 2B carry out communication within the set 6a via

TR LAY 1BR GYSLemnif GTCPEdaRge MidhiEhe srRgeRhdnvention.

14 1T $5] QRnlLNE hiA%:5RG RIS By LEARSNL SH QicTude
line, and carry out conmunication wth the vehicle 30

iyt proagssbrd nmlitdelh ce IFCwishnghe eamer dnBeiswisnas the
line 9B as t_67 the inter-set transmssion line. In
THSY B5YLoenb SRTE) Lo bEeEr TP COPPALDREE dhod i n
Higs1 24 yperformthe processing shown in the foregoing

enbodi nents 1 - 5 as functional conponents of the
vehi dbe mehiy @rHargsesngrwiitdevificagd 2R argFcompected via a

transmissionline 3Aintheset 6a. Likewise, therelayprocessing
units 1C and 1D are connected via a transmission line 9C in the
set 6b. The relay processing units 1E and 1F are connected via
a transmissicn 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 2D,
[(0172]
In the train communication system shown in FIG. 22, an

on-vehicle network is constructed which carries out 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 9A as the intra-set
transmission line, and carry out communication with the vehicle

monitoring control device 2C using the transmissgion line 9B as
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5 configuration fornmed in this way can achi eve the
sane advantages as described above. | NDUSTRI AL

APPLI CABILITY (0 1 7 31 10 The train comruni cation
systemin accordance with the present invention can
elimnate the conditions in which the nessage enabl ed
to carry out the aperiodic communication can inpair
the real tinme quality of the nmessage to be

conmuni cated periodically. Aécordingly, it can

achi eve sophisticated running 15 control and fault

di agnosti'c functions in the comunication via the

ohe VA< -@ ROt YRR i 683 oVl el STELAWMERIS: the Relifgi N
conmuni cati on system havi ng a conmuni cati"on devi ce
RReR i nenuRbch 1hehilEl showrhén FIEmAR perform déel mecdssing

C ri.sin communi catiqn cycl.e nmanagenent section
Faoun 18 0 For SR TR B OES &t 8 4T STk R I en e
6¥ Ctige veﬂi@ueaﬁbﬂﬂtéﬂa{q Goyk dBs e LYMIUNLCaEi Ofine
cycle to a period enabling communication of only a
ARSI atd o xmmaduin ¢hiedaypean adhievd ghetsame pivdrgdges
ablinag.c ni cati on of a nessage 10 al | owed
g%e#%%ﬁﬁ%?egggﬁﬁﬂ?tation, and to an idle period
enabling comrmunication of only a cycle start nessage
and a nessage in course of communication; and
EVPYSTRIGLo APPEOAMBILERE i on in the communication cycles

n@g§g§$%£y t he communi cation cycl e nanagenent section.
157 2. train comuni cation systemaccording to

cl ai mbe tWag@hekbBmmehH At i Qlctbf ifllRReuhAdei §ith the
| ongest time period taken to perform nessage .
P¥affiHh saiventhenvwedn shigipsfrubhe rdrnsitdepscén ., wizrkg the

‘Igg?%%ea'e%a% qRuLy Cgat.fr i q%BESE o Cecxoiro%irzl:g ctar%mtcl:xluf?l Ié‘%i]an can
ur r conprising a-‘relay device nount ed on a east

RgaDf thery£hitGineSquality of the message to be communicated
periodically. Accordingly, it canachieve sophisticated running
control and fault diagnostic functions in the communication via

the on-vehicle network.
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of each set, for relaying comunication between the
comruni cation devices, the relay device: conprising a
comuni cation cycle nmanagenent section for 25
managi ng communi cati on cycles in accordance with the
cycle information that divides the conmunication
cycle to the period enabling communication of only a
nessage to be communicated periodically, to the

peri od enabling communi cati oe8of a nessage all owed
aperi odi ¢ communi cation, and to the idle period

enabl ing 30 communi cation of only the cycle start
Wessane apgdm@phessage in C 69 course of

comuni cation; and carryi ng out conmunication between
the conmuni cation devices in the comunication cycles

naged by the communi cation .cycle managenent . .
Loctt ore R SEREPH S LAY ShoB RS 8l PRPLGat  gn glevice
hbARt REIdrOGalangehi é18N tr2 LepeshioNe R qdvikae period
taken to transmt a nessage between the adjacent
r el ayceeyicé nigahdeemmuurnisagdpnodyt bk amntagemenhsag¢ection for
nessage between the rel ay deyices aq%ﬁ{he .
¢ TEHIBHTAETT LR CYEHTRe CPeBCHTERIS ¥1EH e
t HBbFn ORI RInG AL & 0P G D aemRiAl ak dch ehyahd do a period
wherein the communi cati on device operating as a
epabbing slaomusdnatrbdn afi anlona nesgags tte decygorouricated

' i nformtion t

PR s o L el S a1 somnth IR b & essage

EGh At Eativon
SUbsked Ap¥rsbal ¢ eBimahi S4dn, PRLAES & ikhe period enabling
comuni cation cycles, and carries out conmunication in
chemuzigatisinc o€ only ye|wslien shaebrioegragenany & pessage in
%Eggged asur.ed Eron1th%53tart poi nts of the

e .0L cCommunic 10n; ad'l. . . .
conmuni Cat1on CyCcl'es, an O the communi cati on devices

oper a¢a¥yiasy bhe E6ANSEHiOA in the communication cycles

managed by the communication cycle management section.

2. The train communication systefn 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 ¢laim 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 cycles in accordance with the cycle
information that divides the ¢ommunication cycle to the period
ehabling 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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subsidiary stations: start, at receiving points of the
cycle start nessage, communication in the

comuni cation cycles confornmng to the cycle
information in the cycle start nessage, and carry out
25 communi cation in the comunication cycles in
accordance with tine el apsed neasured fromthe
receiving points of the cycle start nmessage. 5. The
train conmuni cati on system aocording to claim3, 30
setting different conmunication protocols for
intra-set 70 transm ssion lines for connecting the
doth-a¥ ggvgéﬁﬁfﬂygakggn;cggyunication devices within
each set, an or inter-set transmssion |lines for
conneetriying hentr eloayudbyacias) bateeennthd ecomeduaylcation
devi ces have a protocol conversion section for 5

AETAGER ihgRS BORMEBHRATHORAY D RARES DY PP SOpHHAL At ion
1636ibna § AR5k 98, | gein 1 el aying comuni cation

etween the Intra-set transmssion lines and the
i ntrausatidn arfsehesidle fderies. id(G Giméhpetied nonger than
comuni cation system according to claim3, wherein

% RIS TR Tat (CGRSRAACE CHEFREP fFaRSTE R & PPSFRGR BeFBeen
SRILASCSHALESDy JEARRE kia LihDSHolad (BRI ehahlifie

conmuni cation ¢ e cycle start nessage
Croed s gE g wdee tyckelayntevied s and thetdvamubbcael aydevices
devi ces _and the conmuni cati on devi ces, which operate
cpanechedt 44RGR1Ysi on subsidiary stations, and carries
out communi cation in the comunication cycles in
accordance with the tine el apsed neasured fromthe
4st fte porim sovhunheat igonpystgascorrding g clafd ROwhdeein
rel ay. devi ces, and. t he conmuni cati on devices, which
oper éPS CRETHREC T LY Vs‘é%‘*o‘??%?&%éf‘@ﬁ&ﬁ“?ﬂ’éf“?ﬁﬁ%‘?’n control
fHadhbn.at the receiving points of the cycle start
nmessage,

transmits a cycle start message containing the cycle

information to the communication devices operating as
transmission subsidiary stations at start points of the
communication cycles, and carries out communication in the
communication e¢ycles 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,

setting different communication protocols for intra-set
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the conmuni cation in the comuni cation cycles
conformng the cycle information in the cycle start
nessage, and carry out 25 communication in the
comuni cation cycles in accordance with the tine

el apsed neasured fromthe receiving points of the
cycle start nessage. 7. The train conmunication
system according to claim3, wherein 30 the

comuni cation devices and relay devices set the idle
71 period, which enables comunication of only the
cycle start nessage and the nessage in course of
QQH:Mié‘éitdrPriunEQ Eof'éo%{ned%%goghé’fré FRuyual & '19{13
cyc The traln comuni Cati on system accor
bommhmucaﬁionwﬂeveCes Wimhunamannlsatjowndkfurc&ataﬂdset
rel ay devices set the idle period, which enables

o %S&tci”oﬂlB‘Fsoﬁ?? QWWC}PG E’P%\rlfel%%éféée%nowﬁf@m
MeSSagks iL109UESE: A s CATRURIGAIH QR Ea ésl,fc%t eeﬁiwckor
i medi ately after a node transition t I'S made
cnpvéit ofg ac aansnmmimmnptotoecbhtamm@endpﬂg altda rgach
as a transm ssion _control station, a normal node

55%?%%%?&}9%51&“?r8%§?n%3%%¥4ngsGB@?EP%H%F%HPaP?BHe?% the
Qﬁm%@@tﬂﬁﬂsﬁX%gfén r}fe%r @nﬁgtﬂg J.ﬁiﬂea.-@é%l €ransmission
information 1n the cycle start nessage,

dndesaut ononous node operating as a transn ssion
subsidiary station in the 15 communi cati on cycl es
confirmng to the cycle information stored in their

90N TGS oIl Bh by RTHHL sig h
accordi ng tocéwg%n12 wh ?%? t he cgﬁﬁdﬁycatggﬁ €§CIEln
manageie rfomgentiicanio? (deane bpesatisg arsaghes echhemi $s0ion
Storlﬁf a transm ssion source identifier indicating a
FPARERT 58 °%urce of the cycle start nessage;
MANA0EEa Al (GOHRIBLEALLON o GhES eh@esmﬁmlwnt Hreles,
the cycle information in'the cycle start nessage
theaiwdad $vom meesa@sd condnsnissitbe csmﬂrecénﬁcbrmdrtaon to the

r SSI On sour identifier, staqre ,
re? nAevsices ang %e commun:{catlon %evgces, which operate as

the transmission subsidiary stations, and carries out
communication in the communication cycles in accordance with
the time elapsed measured from the start points of the
communication cycles, and

the relay devices and the communication devices, which
operate as the transmission subsidiary stations:

start, at the receiving points of the cycle start message,
the communication in 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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in the storage section; and when information

i ndi cating a change of the transm ssion contro
station is set in the cycle start nessage received
from the transm ssion source of the transm ssion
source identifier 30 stored in the storage section, or
when the cycle start nessage 0 72 is not received for
a prescribed tinme period, erases the transm ssion
source identifier in the stoflage section, and nanages
t he communi cation cycles in accordance with the cycle
information stored in its own device in advance until

FeGRIAV I RHiéh deraiflled Shahln {BSSRGE S BRI MEW cycle start
transm ssi on source whose transni ssion source

nefaacief ard tihe mesdrostior eduise fiecotmunigmticoct tom first

10.., The_trai n_conmuni cation stem according to claim
BET A0 P& f‘lﬁe 1??%158%%% %Eéa%srf cycl e managenent

section of the conmunication device operating as the
transm ssion.control station speci f ies a period, _
§ ovifie haeip eomponitat tert syaterercodrdimgdodilaam dnwberain

PSSR0 LR AT LB 2L 1Pt g Y e

SONBH)I GAEERNetYIiee ORMEh £6h OTbE RN HED €he, cydIR start
conmmuni cati on devi ce: conprising a conmmuni cat | on cycle

meaREgenend thecresradorin aawesg of commuriasdilioon t9@ Esrst
i n .accordance w th cl e 2Q infoxmationthat .di vide

S e Sty AeE 4 o ros PRAoER B LR 48] A€ Fo one
Pes edfaii Silbr drltuda & pebhaddeioprrabihf8s@dansmission
communi cati on of a nessage to be comuni cat ed

purtinedi sahtyomnd: ngvimed wode exgrwating ascantrATHERdAT
ri.od of a nessage; .and carrying.out ¢ ni i [y
it BBt PrabFaR 4R sPRC oSOt B p7RTRY g eo
Eﬁgﬁ&ﬁué%ﬁﬂdEMdEiShqd@ﬁ&ﬁ%ﬁﬂ@ﬂta&%ﬁ@s%ﬁgWh%ﬁdanautonomous
mode operating as a transmission subsidiary 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
cycle information in the cycle start message received from the
transmission source of the transmission source identifier gstored
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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perform ng comuni cati on between conmuni cation
devices. 12. A relay device nounted on at | east one of
vehi cl es of each set for relaying conmunication

bet ween the conmuni cati on devices 30 as defined in
claim1, the relay device: 73 conprising a '
comruni cati on cycl e managenent section for nmanagi ng

- communi cation cycles in accordance with cycle inf

ormat ion that divides the cd@nunication cycle to
comuni cati on enabl ed periods which include a period
of enabling only 5 communi cation of a nessage to be

dennubi sederldgetopdhCpbéyomitba Wane Np&RIdE S RARA L0 Re
communi cation period of a message; and relaying
ESARENT 829D B yecae ddentef iyminnitbat soprairy isees ibn, t ded

gn%ggégéc t%%g’f?@ﬁ%%%ﬂ%%%%giﬁg yir% g.ecc%?: angle Cwaittlho r1].he cycle

information stored in its own device in advance until receiving
a cycle start message from a new transmission source whose

transmission source identifier is to be stored in the storage

section.

10. The train communication systemaccording to claiml, wherein
the communication cycle management section of the
communication device operating as the transmission control
stationspecifiesaperiod, towhicha type, communicationperiecd,
and duration of a message to be communicated are set, as a period

for c¢lassifying the communication cycles.

11. A communication device mounted on each vehicle, the
communication device:

comprigsing a communication cycle management section for
managing communication cycles in accordance with cycle
informaticnthatdivides the communicationcycle tocommunication
enabled periods which include a period of enabling onlyr
communication of a message to be communicated periodically and
which correspond to a communication period of a message; 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 c¢laim 1, the relay device:
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comprising a communication cycle management section for
managing communication ¢ycles in accordance with cycle
informationthat divides the communicationcycle tocommunication
enabled periods which include a period of enabling only
communication of a message to be communicated periodically and
which correspond to a communication pefiod of a message; and

relaying communication between the communication devices
in the communication cycles managed by the communication cycle

management section.



