- 1 Conputerised on-board systemfor controlling a train The present
invention relates to a conputerised on-board systemfor controlling a train

or rail vehicle, of the type conprising: - a train control and nonitoring
system (TOVB) conprising: - a main processor unit (MPU) for controlling the
train; - electronic control, command and monitoring equi pnent which is
capabl e of providing control data for the train; - renote input/output

nodul es whi clCanm ttapicdrd ai-bedadisys temtfox occanntlrcblbimghe hmannprocessor
unit (MPU) for the outputs/inputs of the train or for the electronic
control, conmmand and nonitoring equi pnent which is connected to sub-

netmorksTBgr datantr anskakion 2k1heast teng diogRhdk Uidq WH-bd &1 capabl e of
maki ng avalpab |l e the control data of the train provided by the main

processosyahem ENMPUrocandplod ibyg ehéreliecoroniad loomwtriclle, cdmidrd tame
nnnitoring egui nent; and - a main data transfer network to which there are
connect eG°™P PN processor unit (MPU), the or each display unit, the

renote i npyt £edt BUtorRdBhes nandohhe oeliagt K9RItenCanioMy), cHPIMIhe nd
nmonitoring itens of equi pnment which are capable of prodUC|n%“hpeC|f|c dat a

for the control aofatiRe prreger semd uniti dMPAD e fegnsedtta® 1tlg nch ity eddts

transfer network dlrectly Qr |means of r ot t/.Q tp
Currently, traln% oFrPgﬁ ch%e ommﬁ?grg o%he Q%rln ul g%#bn of
carri ages, \Ahwelﬁcmaysoba@sam@%fb@rmtl@rllns;e@mtqrolv\@@ms fh:&VQlﬁa coruiuter i sed

on-board train control system conprising one or nore main processors which

are connectéfoftg input/output modules which are capable of relaying
data to and from the main processor unit (MPU) for the
outputs/inputs of the train or for the electronic control,
command and monitoring equipment which is connected to sub-
networks for data transfer;
- at least one display unit which is capable of making
available the control data of the train provided by the main
processor unit (MPU) and/or by the electronic control,
command and monitoring equipment; and
- a main data transfer network to which there are connected
the main processor unit (MPU), the or each display unit, the
remote input/output modules and the electronic control,
command and monitoring items of equipment which are capable
of producing specific data for the control of the train and
which are connected to the main data transfer network

directly or by means of remote input/output modules.

Currently, trains or rail vehicles which are formed by a
succession of carriages, which may or may not be motorised,
or wagons have a computerised on-board train control system
comprising one or more main processors which are connected to
a man/machine interface which is arranged in the cabin via a

data transfer network to which there are connected a given



a man/ machine interface which is arranged in the cabin via a data transfer
network to which there are connected a given - 2 nunber of itens of

equi pnent of the vehicle, either directly to this network or via

i nput/ out put nodul es. The man/ machine interface is formed, for exanple, by a
computer screen and a keypad which all owg the driver to be provided with
data and allows instructions to be received fromthe driver.

Convent i anabky, offhe tamisn ofr ecedporentrandgehet lvehdrcilwl, ng iarder tdiecaronlivt ori ng
of the train or the rail vehicle. The train or rail vehicle conprises a

gi ven nuiBefof BEREPTX P&y 16t 1BEUITY P Weh PO Y& 'or may not be connect ed
to the nmain transfer network, such as sound equi pnent, video caneras,

equi pnent for automatically controlling the train, in particular its speed.
Al'l thes&8hieet e /o cbguieprane nfege e dododidcatfed eardchi iy d nterface
which is renpte in the cabin_in order to all t he to, be contrqlled by the
driver afd"fHedr iPV&r o aﬁéi Sr (Wiy(?&ﬁi w&ﬁltc% 3§ﬁ§.wsThrpélsee dnralnvenl:ac ?goee

i nterfacesoaigegash thoua®d Byica a3Q/eeN inwtirel tiRy e J elatiaed wddarge or
small, or display units which are advanced to a greater or |esser extent.

These vdricdushece@énerand di splay units allow data to be provided

sinmul taneously to the driver, but take up a significant anmount of space in
the driver's cabin and inpair the clarity of the data displayed. The object
of the i meeRkn@nons 1§ ,proe deid eomdsetrs adnerre haared Hyistam wWrich al | ows

a better arrangenment of the cabin _ .
the monitoring of the train or the rail vehicle.

The train or rail vehicle comprises a given number of other
items of equipment which may or may not be connected to the
main transfer network, such as sound equipment, video cameras,
equipment for automatically controlling the train, in

particular its speed.

All these items of equipment require a dedicated man/machine
interface which is remote in the cabin in order to allow them
to be controlled by the driver and the driver to be provided

with data.

These man/machine interfaces are each formed by a screen
which may be relatively large or small, or display units
which are advanced to a greater or lesser extent. These
various screens and display units allow data to be provided
simultaneously to the driver, but take up a significant
amount of space in the driver’s cabin and impair the clarity

of the data displayed.

The object of the invention is to provide a computerised on-

board system which allows a better arrangement of the cabin



- 3 for the provision of the data fromthe various itens of equipnent of
the train or rail vehicle. To this end, the invention relates to a
conput eri sed on-board train control system of the above-nentioned type,
characterised in that the electronic control, command and nonitoring

equi prent which is capable of producing specific control data for the train
conprises at |east one of the additional itens of equipnent from -

el ectroniferegbeppeavitopnagttorhei datraifmosoiheolvafAPQs, i&mids ofvi deo

surveil |l ance_equi pnen ., and _i.n.that .t di splay unit is capable of
processiﬁau%ﬁg agtg? gﬁgcgggépaﬁfné?l%nVghéfggdn to the data provided by the
main  processor and the electronic control, comrand and nonitoring

equi pnent, data produced by one of the additional itens of equipnent.

Accor di n§ot 6népeenfli c tBRLSAVRBALSN TR AEGAPGLeRi SEAPHTBIaE Bysemd
conpri veR QiR QbniRee m%}{is:t% Ll W ngoLeatlreS oned b LAIPT i ses el ectronic

control, conman oring equipment which is cdpable of transmitting
speci fi cctatactdirieetl| ynt ahkhie tdiespllay tupinti c wichhautl ,passimagpdviaad he main
processor, and the display unit is capable of displaying, in addition to
the dat aPprévPdERIDS IHAETREH WHiGEedSorFaPaits ﬁrfo@&@éidmgﬁw $eHG t ed

directly bactBe dhspl 2% unhk Ry ke ehectkerl ¢t qALOlon LRt and
nonitoring equi pment without these data being transmtted fromthe nain
processordditibnhd possisblog fomiphendattaomransmtted by the el ectronic
Contr0|’—cgqg%@go%9g g%@k%%%h@gf% u%%%%%%t?%tt&%i%econtrol (ATC), and

- video surveillance equipment (CCTV), and

in that the display unit is capable of processing the data

and displaying, in addition to the data provided by the main

processor and the electronic control, command and monitoring

equipment, data produced by one of the additional items of

equipment.

According to specific embodiments, the computerised on-board
system comprises one or more of the following features:

- 1t comprises electronic control, command and monitoring
equipment which is capable of transmitting specific data
directly to the display unit, without passing via the main
processor,

and the display unit 1is capable of displaying, in addition to
the data provided by the main processor, data produced and
transmitted directly to the display unit by the electronic
control, command and monitoring equipment without these data
being transmitted from the main processor,

- 1t 1is possible for the data transmitted by the electronic
control, command and monitoring equipment not to be

transmitted to the main processor,



transmtted to the main processor, - 4 - it conprises neans for
transferring the data transmtted fromthe electronic control, comrand and
nonitoring equi pment to the display unit via the main data transfer
network, - the display unit conprises rfezlns_ for connecting directly to the
el ectronic control, command and nonitoring equipnent for the transm ssion
of data transmtted fromthe electronic control, comuand and nonitoring
equi pment té Fﬁé\pél@ﬁlsaiﬂe@ﬁllst fom tHems fgagdintg t\he‘a dtfe rreia dEt e et ansf er

netvork, o ihe di splay uplit CORLiSes dIEANS,f O SELEELING dhe datamda. be

di spl aye from the dat romthe main processor an c control,
command ard tmxanldtlmpllragr equitpivent the trize reldedtar aman sdent ma twadnmand and
noni toring eqw prent conprises at | east one of the itenms o qtg prent

sel ected ™ RGOS 1Gro WD 1o mPFiPGLEg:S Medmee thodni O TGSt dhtHdi S Fqui prient

(DY), th%l%QQQQQb%l%QWdWP¥Hlf(ybdﬂaﬁdwﬁﬁd'ﬁbnltorlng equipment for
heating/ventilation/air- conditi'oning (HVAC), - electronic fire detection

equi pmentthe- tela@@maamlonppdpma&aortr@@mmualte@qmmmhe( RCBcwtirelr i s  capabl e

of controlli and ad usting the .electric notors i C ow the traction
of the veRnet g)l “gi l&%ﬁ V{Ottrr}éﬁ ndlc%%wtl?ﬁq -

sound ang; i@l tPHRIsSIHRN ve.L%mtﬂ’l@'ﬁ{aln daaef!i Qqcaﬁmrcaiét%@gu' pment whi ch
al l ows conmuni cati on between the driver and persons or ui pnrent on the

ground, - \ihgedisprlwei lUndric e capuiipeenime@OGTV)or selecting t e data to

be displayed from the data from the main processor and the
electronic control, command and monitoring equipment,
- the electronic control, command and monitoring equipment
comprises at least one of the items of equipment selected
from the group comprising:
- electronic door control equipment (DCU),
- electronic equipment for controlling
heating/ventilation/air-conditioning (HVAC),
- electronic fire detection equipment,
- electronic propulsion control equipment (PCE) which is
capable of controlling and adjusting the electric motors
which allow the traction of the vehicle,
- electronic equipment for automatic train control (ATC),
- sound and data provision equipment,
- radiocommunication equipment which allows
communication between the driver and persons or
equipment on the ground,
- video surveillance equipment (CCTV),
- auxiliary electronic energy conversion equipment (ACE),
- electronic equipment for recording events and
incidents, more commonly known as black boxes (BBox),
and

- electronic brake control equipment (BCE),



- auxiliary electronic energy conversion equipnent (ACE), - electronic
equi pnent for recording events and incidents, nore commonly known as bl ack
boxes (BBox), and - electronic brake control equipnent (BCE), - 5 - the
di splay unit conprises neans for automatjcally selecting the data provided
in accordance with the data received frénfthe el ectroni c equi pnent and the
mai n processor, - the display unit conprises neans for identifying a zone
in which Bhealaspias Aot fvapeHr AAESnBaABS 5PradtbRBAILEERILY Y provi di ng

Lmages of _{he. zonechl whtghoen v%égi"}hsaégg;p%eg wiThe dhavention will be

better uRd Fronta fe oW ng escrlptlon gi ven purely
by way Oie@é@ﬂphefaaﬂ tmetbléetebemceeQlehendramﬁngse ma iwhipetocessBirgur e 1
is a schematic view of the conputerised on-board stem according .to the

i nvention; theFigapéay peij QP@RFFééﬁtmééPStSOFhé998¥lﬁﬁdﬁﬂealzonFIPﬁstratlng

the brakghggﬁtggl EQEMDEE actFL,ayEs §nHSm@aMbeﬁbkd§UEb%%E1E%lﬁ@at of Figure

1, illustrating the electronic passenger data network; - Figure 4 is a
vi ew i depktbeabihg thateef oEi gueezbnei Lhushiahi ag sherwi deo asuriweitiekance
network; - Figure 5 is a schematic view of a display unit of the
conput eri sed on-board system according to the invention; - Figures 6, 7, 8

and 9 argpyl @%eﬁhendwwhaﬁeuebkt@ﬁ: LG rSPBBHt erbsed or--hoaid o3y shem in
different operating nodes; and - Figure 10 is a flow chart of an al gorithm

i mpl ementfedlbying descrlptlon, given purely by way of example and
with reference to the drawings, in which:
- Figure 1 is a schematic view of the computerised on-board
system according to the invention;
- Figure 2 is a view identical to that of Figure 1,
illustrating the brake control network;
- Figure 3 is a view identical to that of Figure 1,
illustrating the electronic passenger data network;
- Figure 4 is a view identical to that of Figure 1
illustrating the video surveillance network;
- Figure 5 is a schematic view of a display unit of the
computerised on-board system according to the invention;
- Figures 6, 7, 8 and 9 are views of a display unit of the
computerised on-board system in different operating modes;
and
- Figure 10 is a flow chart of an algorithm implemented by
the display unit of the computerised on-board system

according to the invention.

The computerised on-board control system 10 illustrated in
Figure 1 is that of a train or rail vehicle 12 comprising,
for example, five successive carriages. This computerised on-
board system extends over all the carriages. It comprises a
main data transfer network 14 which connects all the

equipment of the computerised on-board system. This



the display unit of the conputerised on-board system according to the

i nvention. The conputerised on-board control system 10 illustrated in
Figure 1 is that of a train or rail vehicle 12 conprising, for exanple,
five successive carriages. This conputerised on- board system extends over
all the carriages. It conprises a nain data transfer network 14 which
connects all the equipnment of the conputerised on-board system This - 6
conmuni c&ETEHE Lgetweornis ingtwiagk dandlog, Sxdmedcor dancE AT SR ahiddl d | EC

61375-1 %anhﬁrgeQ%%a@fﬁ7%Qﬁe%ﬁﬁpf%odﬁ?é%g%%§n¥%ﬂ§¥%ﬁgqn5eﬂ?%ﬂggrocessors

16 are connected to the networ ese processors ensure t
i npl ementation of the conputer applications for control of the train which

allow the functionalities of the traigé;o be carried(ﬁut, i ther Qy nmeans
of direct "EctEGHIGRIEN SR HEFRHIP L dleSLEr SV aRF© eﬁoegtjﬁ i @rork

functionglyi t yfhte%ea?ﬁ%ssiotr%me‘?lfsﬁgemt@l@rltmplﬁern%ﬁﬁr&tt iQh tde dai n which
perfornms the specific function which is dedicated to it. The
f unct i onalompiugs rc appiladadutorfsorfora dordin® li el udes, tfrgri rexdnpite:all@t art - up

1T oRBRt AHBed OF e AT A1 ool Ao R CRGE W (Hou B0 Dhmnual
Wi th or wdheutrspaedcd id8diaid A (RSl GlHOMa i droBSs fosd NG NIt or as
a multiple unit (by coupling of trains), etcetera. - Functions referred to
as "passeége@gacémiora "funfairicmiadnsy $uc pres hdgorissemaiat condiRiOM ng/ heat i ng
systems, pfriers%_n%eto%(:ttih%n £ a%tne%icerl‘! aprer?isyrsfntse%e specific function
which is dedicated to it. The functionalities carried out for
a train include, for example:
» Start-up and preparation of the train
» Traction and braking of the train
» Driving in different modes of the train: automatic,
with or without driver, manual, with or without speed
limitation (restriction) mode, as a single unit or as
a multiple unit (by coupling of trains), etcetera.
» Functions referred to as “passenger comfort”
functions, such as doors, air-conditioning/heating
systems, fire-detection systems, alarm systems,
camera survelillance systems, passenger information
systems: megaphone system/intercommunication,
information (audio and visual) relating to the
itinerary, etc...
» Recording of events and incidents during the life of
the train (by black box or other equipment dedicated

to the function)

> Preparing and disembarking from the train.

For information, these applications are written in a language

in accordance with the standard IEC 1131.



canmera surveillance systens, passenger information systens: megaphone
systenifintercommunication, information (audio and visual) relating to the
itinerary, etc.... - Recording of events and incidents during the life of
the train (by black box or other equipnent dedicated to the function) -
Preparing and di senbarking fromthe trai d. “For informati on, these
applications are witten in a |language in accordance with the standard |EC
1131. - FurkFbetrhersor et geckachderd 6het raidaiviehighies| &hanteragar e

installed_in_the driver's cabins two, di splay uni 18 whi.ch | |.ow.dat a
provi ded lBﬁtta%%eﬁ‘ailH gijce)céjgs}gresr 6 Ctagll%S rt%a%)edlas\tgg“lalyatlﬂnel.tﬁ n18?h"%hslv¥rpanner,
these di gphay daicks peerPdiesie bgn t hientrrihage ofcels seanad iten Yo rdw: net wor k MWB
14. The conputerised on-board control system 10 conprises renote

i nput / ougyat labdeal-eS n2G hitsi R NACE /¢ SMFSEL 64 SP3-2vh & P&SWSTRIPEAL S€ T3} t hese

| nput / OUHR%I?I%%' aores *&%%e%rt%%o%ect?q%dt \ég:rv{o(}"ks et @, of el ectrical

equi pnment whi al 'ow the operation o rain or rail vehicle. These
renot e i nput/out put nodul es 20 conprise an interface for connection to the
MVB network 14 which allows the nmain prqcessors 16 to acquire data relating

to the stt&CuSOBPULRE 1SeAaioR -PRrrecAqthcd S Geibut’s SGIRA 8 GheF htirfect i on
channel s ingfu (tt/ Q%t?ldle' %%,tdmreiés 2f00 rwhq%tha atrrea,%%fn re)ct"%’?)d ttdqeckfé)rﬁmkt g lpe

transmtte dire€tly via the outputs or via the connection channel's of the
sub- net wdcks hese  dafpa tt/oartgfugr ynctdm lelse threespects e rewqdtmrentad iowr der to
perforn]%t%ggcb%l%l%%%%&%%Q'equipment which allow the operation of

the train or rail vehicle.

These remote input/output modules 20 comprise an interface
for connection to the MVB network 14 which allows the main
processors 16 to acquire data relating to the status of the
train (directly via the inputs or via the connection channels
of the sub-networks for data transfer) and the commands to be
transmitted (directly via the outputs or via the connection
channels of the sub-networks for data transfer) to the

respective equipment in order to perform a specific function.

As known per se, these input/output modules also act as a
gateway between the main network MVB and the sub-networks for
data transfer of the type RS232, RS485, CAN, to which there
are connected the processors of various items of electrical
equipment which allow the operation of the train. This
equipment includes the electronic control, command and
monitoring equipment which includes units 22 for controlling
and monitoring door closure, units 24 for controlling and
monitoring heating means, ventilation means and air-
conditioning means of the carriages, and units 26 for fire
detection and other items of equipment which are not

mentioned since they are non-limiting.



As known per se, these input/output nodul es al so act as a gateway between
the main network MVB and the sub-networks for data transfer of the type
RS232, RS485, CAN, to which there are connected the processors of various
itens of electrical equipnent which allow the operation of the train. This
equi prent i ncludes the electronic cont7of,” command and nmoni t ori ng equi pnent
whi ch includes units 22 for controlling and noni toring door closure, units
24 for controlling and nonitoring heating nmeans, ventilation nmeans and air-

diti oni f th fire i d
oo | IR 2 Al EFLAD 2000 0 A8y 8 Lol ettt on

non-1i m'Is'sngremotBe Jﬂf@@ﬁ@@ﬁ@uy ORI &SI NQY dhe tmeéntpaneessonstlbrkdi spl ay
units 18, renote input/output nodules 20 and the transfer network 14 which
connect s14 Hém Core?itetes ¢heNneRrerisyseent Aormagbnfr sYFEAG LAS tral n or

rall VeNLghe:o KON e I A TR Pas COPLEDLI & MOBLLAT 1007 SYS! @) ail | the

itens of equipnment”o Fhe train ar e conhect ed train contro
and nDnl¢@mtn@lsySM@mnt@nemqupgnémpl data therefrom and send status data
or instructions to the system In order to informthe driver of the
operating status of this equipnent data are transmtted to the display

uni ts 18aH\Amghl@élﬁs capablie: oh HEOé!fdtl‘i‘ﬁe{:Pé§nd@ﬁﬁchoakeec%h%Eed' n this

manner , t he data exchanges etmeen t equi pnent and the driver are
carried puttweamtment¢@mnrcbnam©lmamdtonnmgtsysngmsyetemveTcwsyrEXternal
electron&gtgogﬁéggfrOUIggg seXétthgggeggtgoog instructions to the

system.

In order to inform the driver of the operating status of this
equipment, data are transmitted to the display units 18,

which are capable of providing this data to the driver.

In this manner, all the data exchanges between the equipment
and the driver are carried out via the train control and

monitoring system (TCMS)

External electronic control equipment with respect to the
train control and management system TCMS are also connected
thereto via the transfer network 14. In the example in
question, the external electronic equipment includes:

- electronic propulsion control equipment (PCE) 28 which is
capable of controlling and adjusting the electric motors
which allow the traction of the vehicle,

- electronic automatic train control equipment (ATC) 30,

- sound and data provision equipment 32,

- radiocommunication equipment 34 which allows communication
between the driver and persons or equipment on the ground,
- video surveillance equipment (CCTV) 36,

- auxiliary electronic energy conversion equipment (ACE) 38,



train control and managenent system TOMS are al so connected thereto via the
transfer network 14. In the exanple in question, the external electronic
equi pnent includes: - electronic propul sion control equi pnent (PCE) 28 which
is capable of controlling and adjusting the electric notors which allow
the traction of the vehicle, - electronié automatic train control equipnent
(ATC) 30, - sound and data provision equi pnent 32, - radioconmunication
equi pnment 8lewhichial éguwspmennuhbcavironecbediegnevhetdr andr ianddpetsons or

equi pnment _on the groun - _videp,surveillan equi nt (,CCTV) 36, -
auxiliar@oﬁfe%?T%%?gyeg%?§9 éBn@é?gkoﬂééﬁﬁigﬁgﬂgy(g )agé, -9 - electronic
equi prent 40eterofe60bdhRg e¥eAts1andui paedentsce)mpe comonly known as

bl ack boxes (BBox) 40, and - electronic brake control equi pnment (BCE) 42.

This list is non-limting. These are in addition to the other itenms of
externalTh?gu%gg@nism@%gpl§£§t?8§pected to the network via the input/output
interfaces, the electronic control, command and nonitoring equipnment, that
is to say: - electronic door control equipnent (DCU) 22, - electronic

equi prent 24 for controlling heating/ventilation/air-conditioning (HVAC),
and - efBesponre tnraddétéeri bA ERAI PRBAE 26°MFhPS PREETPSlnon-1imi ting.

These |1egm; ghogXtohiah grectianbe-egutpTent ALe,6aRaRie ohe recel ving and
transmtting data, I n particular transmtting status ata for the
i nf or mat iopuofothpudrineerfaces, the electronic control, command and
monitoring equipment, that is to say:
- electronic door control equipment (DCU) 22,
- electronic equipment 24 for controlling

heating/ventilation/air-conditioning (HVAC), and

- electronic fire detection equipment 26.
This list is non-limiting.

These items of external electronic equipment are capable of
receiving and transmitting data, in particular transmitting

status data for the information of the driver.

It is also possible for these items of external equipment to
be capable of transmitting data directly to the display units
18 of the train control and monitoring system without passing

via the main processors 16.

Preferably, all the data which must be provided to the driver
from one of the items of electronic equipment of the train,
whether or not they are provided via one of the main
processors MPU 16, are transmitted to the two display units
18 provided in the cabin and are provided for the driver
alternately and selectively only on these display units. In

this manner, the same display units are used to display data



It is also possible for these itens of external equipnment to be capable of
transmtting data directly to the display units 18 of the train control and
nonitoring systemw thout passing via the main processors 16. Preferably,
all the data which nust be provided to the driver fromone of the itens of
el ectroni c equi pment of the train, whetllfer- or not they are provided via one
of the main processors MPU 16, are transmtted to the two display units 18

provi ded i, the cabichant i3] & Ry@d dad iy tihe wird erso added natah yeiend
selectively only on these display units. In this manner, the sanme display

units arextgsedlt ealiigplent datta Least some of these data nofg@Pe¥ipm one of
the main pracessars MPU 16 t al so data from xternal equi pnent, at
ST ok B R T BRI e

| east sdifEIf’S celved fromone of the main processors
MPU 16. Figure 2 illustrates, for exanple, external equipnent BCE 42 used
to control the braking via the conputerised on-board system This external

equi pnerftigBeR 42 flgruscormitred 4 i TRy thembrSaki S Prodd REUHRBKG i B chht rol  of

t he brakes,, in particular_caontrols the e the yeasyrenents of

| oad di s139%dtS &r?natnrc?%e%ehreggonrcayk]br%%k‘iﬁnagw%ecy&%r %rféeé%sur e anti-skid
control dwytdihe gard it agi ese@nibridre: BERPE atéoncowt ro heied ectei cal and
mechani cal brakes. In this Figure, the electronic brake control equipnent 42

conpri sesran i htrerdEcte sih Tdx doriect @ 10k b Siub-het etk 48 for
transferring dat f ﬁgp e, GAN , $9: the L R.dat a ¢ ransfer
net wor k E?Laztrn"gj&uajt%e CsOQrLt-Iﬁ% Woérrl'ié %a%{ear e agr%lpi’r r%n%e %%% se 48 for
control ligwn |ldicad rbsakiesn and emergency braking. They further ensure
anti-skid control for the carrier bogies and the co-operation

of the electrical and mechanical brakes.

In this Figure, the electronic brake control equipment 42
comprises an interface which connects it to a sub-network 46
for transferring data, for example, of the CAN type, to the
main data transfer network 14. On the sub-network 46, there
are arranged panels 48 for controlling local brakes
comprising electronic means for controlling the brakes of

each wvehicle.

The data relating to the status of the brakes which must be
provided to the driver are transmitted from the panels 48 to
the display units 18 successively via networks 46 and 14
without passing via and being processed by the main

processors MPU 16.

Figure 3 illustrates sound means and means for providing
information for passengers via the on-board computer system.
Those means comprise, as above, an audio data transfer bus 50,
to which the sound equipment 32 and the radiocommunication

equipment 34 are connected. The items of equipment 32 and 34



conprising electronic nmeans for controlling the brakes of each vehicle. The
data relating to the status of the brakes which nust be provided to the
driver are transmtted fromthe panels 48 to the display units 18
successively via networks 46 and 14 “itfoE passi ng via and bei ng processed
by the main processors MPU 16. Figure 3 Tllustrates sound neans and neans
for providing information for passengers via the on-board conputer system
Those neafs Toipré@eieaiedbeovet hanmaiii @ dat hrarahsferebdsrs0l4/t 8Swhich t he
sound equi pment ~&0d the radi ocommuni cation equi pment 34 are connect ed.
The itens of equipnent 32 and 34 - 11 are also connected to the main data
transfer network 14, as set out above. The radi ocommuni cati on equi pnent 34
is of the TETRA ("TErrestrial Trunked RAdi0") type, that is to say, in
accor dant® wi 3 @ HRBE heRE HO ETSHU EN'GDD 39219 %ﬁdtﬁﬂ 8BBRA392- 2 devel oped

in Europew i O] i n a Loc ni catjon, They are capable
of ensur?H%g%?ég?%%%%fzﬁhgg?&dg%%f%nh gggcésg et ween theaafound and the
train. Thecsoduntcandi dat aher ovasdand efgls pnent 3¢onPbsésaad ayséably of

i nt ernal _and_ext er nal Ioudsgeakers 60, 62, displa panglé 64, equi pnent 66
for passengef RVoLTREMEht sEUERR? gbREyds8bpal handF8s3B8 F8F3the train, front

di spl ays, %?é?@éﬁ&ﬁq%ﬁk n?h?he?”Q?eoéaégﬁléréknehQuQEgﬁrtE@ PeMssLbl e from

out si de an Icators for i1ndicating the side at which the doors open.
Furt her nof edatas anhdlustiatedoewede Ehgugesundhendi dee tsaiveil | ance
equi pnment (CCTV) 36 conprises an inmage transfer
The sound and data provision equipment comprises an assembly
of internal and external loudspeakers 60, 62, display panels
64, equipment 66 for passenger announcements, emergency stop
handles 68 for the train, front displays 70 positioned at the
ends of the train in order to be visible from outside and

indicators for indicating the side at which the doors open.

Furthermore, as illustrated in the Figures, the video
surveillance equipment (CCTV) 36 comprises an image transfer
bus 80, to which there are connected video cameras 82 and
flat display screens 84. The video surveillance system
incorporates video units 85 which are connected to the video
bus 80 and to electronic items of equipment 86 for
controlling the video system, ensuring the connection thereof
to the main bus 14. Those video units 85 are further
connected directly to the display units 18 by means of
gateways 87.

A display unit DDU 18 is described in greater detail in
Figure 5. It comprises a screen 90 (of the touch or button
type) which allows information to be displayed. The keypad
(of the touch or button type) of the screen forms a means 92

for entering display requirements by the driver of the train



bus 80, to which there are connected video caneras 82 and flat display
screens 84. The video surveillance system incorporates video units 85 which
are connected to the video bus 80 and to electronic itens of equi pnent 86
for controlling the video system ensuring the connection thereof to the
mai n bus 14. Those video units 85 are futfher connected directly to the
display units 18 by neans of gateways 87. A display unit DDU 18 is
descri bedri fingreaher detabh invoErgdrénSitktmeodonpensesea Foreenr8@n(of the
touch or button t%pe% which allows information to Re gisplayed The keypad
(of the tBUEA"BFCHEEt bA EypPefaoPrPRESSER8en fbr At YNAE n§59§apﬁééeeﬁgering

di splay rgfuLéeeRs Sty HbgpgékyeEeegigbﬁgtEﬁéndatézenQErQBYaQHher person
involved In its nmalintenance. The screen 1is connected to a data processing

unit 94 mhochsssngapabl eabé reomivefll Engmt heedivspliays néewmisvioig t he data
ent ered agd Erocessin? t he _dat a Egceivgd Lron1 he vaEioui iteg§ of

el ectronf °Eh ?Bh%p%qv'am?ﬂé JatatfFafieFér “heb Pk 148y* i Ml fent i ng

al gorithig,stREgdihg 219BIDENMI5sthReQr dRr at RefiB8e@l ¥g the data, the display

unit 18 conprises a first interface 96 for connection to the main data
transfer network 14 and a second separate interface 98 for connection to

the image_transfer bus 80. T interfa 98.1 s, capabl. recei.ving_i mages
[ rom t helli H60Sbaher SEC827pFBPePabry. CEGoRGPLBTag ini £ "16°CBiprrSes o
screen 9@iwbtchntesreeaneet edrt eoAndat dopr e6esskNgatini Ha94. tThekseeare two
redundant and separate display units 18 in each cabin and both are

connect edetgorkel AeenBr Rssegoaddsgparate interface 98 for connection

to the image transfer bus 80. The interface 98 is capable of

receiving images from the video cameras 82.

Preferably, each display unit 18 comprises a screen 90 which
is connected to a data processing unit 94. There are two
redundant and separate display units 18 in each cabin and

both are connected to the networks 14 and 80.

The two screens which are associated with the data processing
unit thereof function in the same manner and are capable of
functioning simultaneously. In the event of a breakdown of
one of the two screens or one of the two data processing
units, the other remains active allowing the train to operate

in a degraded mode.

The display units function under the command of the data
processing units implementing the algorithms contained in the
memory 95. In particular the data processing units control
the display instructions provided from the input means 92 by
the driver and, in accordance with those display instructions
and the data received via the different networks, display
information in accordance with a predetermined presentation.

In particular, an algorithm is capable of, from a welcome



The two screens which are associated wth the data processing unit thereof
function in the same manner and are capable of functioning sinultaneously.
In the event of a breakdown of one of the two screens or one of the two
data processing units, the other remains active allowing the train to
operate in a degraded node. The displayldéinits function under the command of
the data processing units inplenenting the algorithnms contained in the
menory Ymgd,n paArddtcin@ra tdieveat@unisec essi dpf fer ¢st consp bhy mbeéedj sphay
instructions provided fromthe ihfq%%neans 92 b the driver and, in

accor darfte Git t48 thdsle W SpresP | nist? t“i”b%spr%\ﬁhg?%etﬂa'fl&er te¥Sed via the
different networks, display information in accordance with a predeterm ned
presentation. In particular, an algorithmis capable of, froma wel cone -
13 pageiigetecd inglesgraens numerppdadifiderent tie sptagenodeésyhen iwhich
data of different, kinds are provided to the driver. Figure 6 illustrates
the appelrdhcd Bt the"Strekn BT ahe 13 P%ﬁ%p+%§§u??§ fef LORE BRYRSIThi s
page incpdesods 9l yeN oxpbes coffcdEpdspdDPingach 4g0DnEOFRESPOAdI Ng to an
information display option and a display node. Sone icons afford access to
i nf or matdiosp roveriedomyandea ndi sl py osedsors 16, other icons all ow
acquisition of information provided by external electronic control

equi pnent, whilst other icons allow acquisition of a synthesis of

informatieme 1O tHEf FBH Na PEOEESSOT Bn BHitnd heoexp eshatie@l Bt tABI Bacont r ol
equi pnent. In the exanple in question, twenty one icons (non-limting) are
avai | abl RTQERS 30T oW acceBBet ol toent §1 boie aepal at bl of spf aynformation

provided by external electronic control equipment, whilst
other icons allow acquisition of a synthesis of information
from the main processors and the external electronic control

equipment.

In the example in question, twenty one icons (non-limiting)
are available and allow access to twenty one separate display

modes (non-limiting).

The algorithm implemented by the display unit is such that,
when an icon is selected by the input means 92, it brings
about the display of the information corresponding to the

manually selected icon.

Figure 7 illustrates a first example of a display screen
showing data relating to the operating state of the auxiliary
energy conversion equipment of the train. Those data are all
provided by the main processors 16 and are displayed in the
manner illustrated on the basis of the algorithm implemented
by the data processing unit 94 of the display unit. In this
manner, a synoptic diagram of the circuit showing the main
elements 102 is displayed on the screen and the voltages

and/or strengths of the circulating current and the states of



nodes (non-limting). The algorithminplenmented by the display unit is such
that, when an icon is selected by the input neans 92, it brings about the
di splay of the information corresponding to the manually sel ected icon.

Figure 7 illustrates a first exanple of a display screen show ng data
relating to the operating state of the-abifiFiary energy conversion
equi pnent of the train. Those data are all provided by the main processors

16 and atkeddspEayedti alemnentraamer dikkkosfyatiedpdnythe ohagihe eitcreke

al gorithminpl enenpt ed the data processing unit 94 of the display unit.
In this OHBER%F? 5£§y58ggyéngiﬁg?§ﬁ56f the circuit showing the main
el ements 102 is displayed on the screen and the voltages and/or strengths

of the circulating current and the states of - 14 the different elenments
are dire€hkyldivepl apetiion phetber eemcecoppbsiseichasr ehdgdneldlognent. The

| ower portion of the screen shows.icons which all swi,t chi ng tao _another

i ool ay.reuerghar b5, RECSEReons Bardantath 5 Bop M HEFEE SendeRlop ay
when a display node is selected allowing data fromthe el ectronic automatic
train control equiﬁnent (ATC) 30 to be nonitored. In this manner, this

screen i RébudesBalfilnstracarethoqadisphay berng €4E®erY TU6!S HSustrating the
speed Ofséﬁscﬁéé'Qé%BQiﬁgiggggdgﬁ8ﬁ'%helgﬁgg%gggg%akbx Lol Y$t [Liing, by

means of “a col oured zone € projec stance tor stopping the
train, takhngoitsquepmneent (apeed3ionte oensbderatiean. IAi lthtike mdanhardi spl ayed
on the screen are provided by the electronic automatic train control
equianthSG WCERBOt 1P RdEdes  a first scale 104 with a moving cursor

106 illustrating the speed of the train and a second scale
108 graphically illustrating, by means of a coloured zone 110,
the projected distance for stopping the train, taking its

current speed into consideration.

All the data displayed on the screen are provided by the
electronic automatic train control equipment 30 without those

data passing via or being processed by the main processors 16.

To that end, the data processing unit 94 of the display unit
integrates algorithms for representing and formatting the

data obtained directly from the equipment 30.

Figure 9 illustrates a display mode allowing the provision of
data from both the main processors and the external

electronic equipment.

The upper portion of the screen includes a schematic
representation 120 of the train, in which there are
illustrated the five carriages and the positions 122 of the

doors provided on the train.



data passing via or being processed by the main processors 16. To that end,
the data processing unit 94 of the display unit integrates algorithns for
representing and fornmatting the data obtained directly fromthe equi prment
30. Figure 9 illustrates a display node allow ng the provision of data from
both the main processors and the externdl® “el ectronic equi pnent. The upper
portion of the screen includes a schematic representation 120 of the train,
i n whi cithehdrmear @ortdilarstafattéd timedd Ve dardesages andahes gossriohs 122 of

t he doors prov,icggd on the trajn. - 15 The lo ortion. of i mage
i ncl udes' 4w i €r§eé’tfé3ﬁ’c1€;ed 4 R cGr?”é(?rreasp\rA%/itgjeed tbrganltr\l/\o lfzkgfgrer as of the
train. Thee GATENRS fommhind iheydTRgas; 041Gl nate af thel theresadect ed
automatically by the display unit when an alarmis activated follow ng
act uat | G tofmadn ceErnyent \t st o SRl ewrgft twhent ral elath thaackhgzted he
i mges provi ded by the .caner whi I Z00Es 1 D Wi che the al arm
was acti gt]eod“élrge s T laoyneaofaé‘laon ﬁ%getrgeng,J g]te(%(;g%a pr%cesmg unglnt 94 of
the di splatHHY tcadd1pleentngs gaheir N dday ithactdvat ¢ dyiact uati on of an
enmergency stop handle, the algorithmillustrated in Figure 10. At step 130,
the zonelQmi tghi dha HOn| o HeHdte Ghe 1 dcated’as 2 et Weted. 27 step 132, this
zone is algseﬂ[a{ é'ced on the diagram of the train by a pictogram 134 bei ng
posi ti oned “opposite that zone. At step 136, the inmages provided by the two
canmeras positioned in the alarm activation zone detected are displayed on
the two | ower regions of the screen. . . . .

To that end, the data processing unit 94 of the display unit

implements, when an alarm is activated by actuation of an

emergency stop handle, the algorithm illustrated in Figure 10.

At step 130, the zone in which the stop handle is located is

detected. At step 132, this zone is identified on the diagram

of the train by a pictogram 134 being positioned opposite

that zone. At step 136, the images provided by the two

cameras positioned in the alarm activation zone detected are

displayed on the two lower regions of the screen.

In this manner, the algorithm allows automatic display,
without any intervention by the driver, of video images

showing the activation zone of the alarm.

It will be appreciated that such an algorithm allows the
driver to be provided with the most relevant data, at any
given moment, whilst considerably reducing the number of
screens to be fitted in the driver’s cabin. The same

mechanism 1s carried out for other types of data.

Using the same control unit, comprising a unit for processing
the data by means of algorithms for providing data from
different origins, whether they are processed by the train

control and monitoring system or not, allows improvements to



In this manner, the algorithmallows automatic display, wthout any
intervention by the driver, of video i mages show ng the activation zone of
the alarm It will be appreciated that such an algorithmallows the driver
to be provided with the nost relevant data, at any given noment, whil st
consi derably reducing the nunber of SGreens to be fitted in the driver's
cabin. The sane nechanismis carried out for other types of data. Using the
sane conthelauninrgemenprpEi hgeacahin &od pnbeééégﬁgcethe dat apby imdans of

al gorithps for rovidin data fro different ori , er they are
processed’ byt r??%FSl % BFeaﬁét .t%?|ﬂ§58 %1 or ﬁo?ceap? 3
i”prOVengﬂhﬁléOdlsﬁﬁaythﬁl@rhéﬂﬂﬁ@Eﬂb ohtéheigahts, anddi pt eblvsgenee to be
applied to the processing of the data to be dlsplayed in place of a sinple
di spl ay %hiYehavpngendhertephiyehbe, dahd whiehshehecadiyvereds be shown only
t he dat h d a t o of the
data avalYobreY anat E5 AF PR Somp b ORERRE ok o8E ke U ¥ar APRAEIETS, Ao

reduci ngsimel t anabes 1 of rdiispiay unet sosecessany Centh bperSﬁecuhgcthe a
function) and by reducing the resultant spatial requirement of these
various dF8RFaYChnftgplay19nitel APRBSI2TCohpater PREASBAChEAFd L8y St em for
control | Eagefibhal fnglp r@éw?n%ﬁ PE L€k Y PELCRHRE I SERU ron@nkr al n
control and nonitoring ysten1 T conprising: - mal n “processor unit
(MPU) (16 toeseomdrpbhsndishéaytnains.



- electronic control, command and nonitoring equi pnent (22, 24, 26, 28, 30,
32, 34, 36, 38, 40, 42) which is capable of providing control data for the
train; - renote input/output nodul es (20) which are capable of relaying
data to and fromthe main processor unit,éNPU) (16) for the outputs/inputs
of the train or for the electronic conttol; comand and nmoni tori ng

equi pnent (22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42) which is connected
to sub-networks for data transfer; CLAZMS| east one display unit (18) which
is capable of making available the control data of the train provided by
the main processor unit (MPU) (16) and/or by the electronic control,

command BN et OF i S8 esiH PEERAd {2t e@4f02bcoR8roB0ind2a 84ain36r 38, 40,
42); and - a main data transfer network (14) to which there are connected
t he mai nfprbcedsbrlanief (WPR) tyas)corpel o¥n@ach display unit (18), the
renot e input u e . I he I oRg o] ;€ nd and
nDnitorind¥i€§%%pé%ngg%ﬁ1ﬁ%%%ﬁg%%g?gﬁﬁﬁgz%fégé% ggéﬁgg,géﬁ?kﬁggg 8, 40, 42)
which are capableaid prockicsag speci {MeUdat 86 f ofot heononbidlingf thhe train
and which are connected to the main data transfer network (14) directly or
by neans of refdt® input/output nodules (20), characterised in that the

el ectroni c cont n nonj ale] i (22, ; 28, 30,
32, 34, 36, 38,é§%ftfﬁé§5mﬂ?@ﬂg?%'CQ%%ﬁ %@o?ﬁﬁf%ﬁﬂﬁ?%5£§§e8§?%€%§8%trol dat a

for - 18 the(22ai2d coprisde, ad0) eddt ohe 0, t b, adldi t #dhalhiitbnss of

equi prrent fro@gpable of providing control data for the train;
- remote input/output modules (20) which are capable of
relaying data to and from the main processor unit (MPU) (16)
for the outputs/inputs of the train or for the electronic
control, command and monitoring equipment (22, 24, 26, 28, 30,
32, 34, 36, 38, 40, 42) which is connected to sub-networks
for data transfer;
- at least one display unit (18) which is capable of making
available the control data of the train provided by the main
processor unit (MPU) (16) and/or by the electronic control,
command and monitoring equipment (22, 24, 26, 28, 30, 32, 34,
36, 38, 40, 42); and
- a main data transfer network (14) to which there are
connected the main processor unit (MPU) (16), the or each
display unit (18), the remote input/output modules (20) and
the electronic control, command and monitoring items of
equipment (22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42) which
are capable of producing specific data for the control of the
train and which are connected to the main data transfer
network (14) directly or by means of remote input/output

" modules (20),

characterised in that the electronic control, command and
monitoring equipment (22, 24, 26, 28, 30, 32, 34, 36, 38, 40,

42) which 1s capable of producing specific control data for



- electronic equipnment (30) for automatic train control (ATC), and - video
surveil |l ance equi pnent (CCTV) (36), and in that the display unit (18) is
capabl e of processing the data and displaying, in addition to the data
provi ded by the nmain processor (16) and_the electronic control, command and
nmoni tori ng equi pnent, data produced by"o% of the additional itens of

equi pnent (30, 36). 2. Conputerised on-board systemfor controlling a train
accor di ngheotedannrampechacastettset Pnet pat the adapirisasl atessr odic
control, conmand a d nDnltorlng equi prent (22, 24, 26, 28, 30, 32, 34, 36,
38, 40, i%?l%%?% capable of transmtting speC|f|c dat a dlrectly to the

di spl ay uneleéﬁ8¢mlcmeqh@pmeﬂa5$Bog ¥Yba htheomatncpreagsseontio), (amd)the
display unit (18) is capable of displaying, in addition to the data
provi ded2B§ the nmain processor (16), data produced and transmtted directly

to the d'59£§¥ough£ve§%§%% %ig&ﬁggmégg gg@@g;oqgﬁ @ol comand and

noni toring equi pnent 38, 40, 42) wthout

t hese data beangtheadsepiagduhitom(LBé malnapab¢essdrpr©t6b51ag €orput eri sed

on- board sgsten1for controlling a train accordlng§to claim?2 chaaacterlsed
i &

in that FeRs2PEseiBPeayipe t hE @atattPanshi tr&d atﬁéogPQEFrBH €ontrol ,
command %QE HPB&EQEng @g?OQHHnEhézglegérog§c g?nt%@i 3%om%ﬁnd3§nd38 40,

42) not t e transmtted the mai n processor Comput eri sed
on- boardmsystennﬁgreqompmeht»ngaaatpaoducadcbydong td ¢hai ed2igrockadi m 3,

characterised in ggggpggne %30, 36)

2. Computerised on-board system for controlling a train
according to claim 1, characterised in that it comprises
electronic control, command and monitoring equipment (22, 24,
26, 28, 30, 32, 34, 36, 38, 40, 42) which is capable of
transmitting specific data directly to the display unit (18),
without passing via the main processor (16),

and the display unit (18) is capable of displaying, in
addition to the data provided by the main processor (16),
data produced and transmitted directly to the display unit
(DDbU) (18) by the electronic control, command and monitoring
equipment (22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42)
without these data being transmitted from the main processor

(1e).

3. Computerised on-board system for controlling a train
according to claim 2, characterised in that it is possible
for the data transmitted by the electronic control, command
and monitoring equipment (22, 24, 26, 28, 30, 32, 34, 36, 38,

40, 42) not to be transmitted to the main processor (16).

4. Computerised on-board system for controlling a train

according to claim 2 or claim 3, characterised in that it



conprises neans for transferring the data transmtted from the electronic
control, command and nonitoring equi prent (22, 24, 26, 28, 30, 32, 34, 36,
38, 40, 42) to the display unit (18) via the main data transfer network
(14). 5. Conputerised on-board systemfor controlling a train according to
any one of claims 2 to 4, characterised R that the display unit (18)
conpri ses neans for connecting directly to the electronic control, comand
and noni tompnfsegumpaent fofotraheferanspgi sbeodabh dabastidnsd tfreth from t he

el ectroni control, .command and nonitqring equipnment to the displ uni t
(18) wi t RBGt S pASSTRYL6i BoPhECtm AOBAFRTE PARSFER RETuBPk SEHAPTerg: (22,

Conput er pgedp@n- begar dosysbemior 3eontBol Long4a)t kai Rheaeg@pdiaRd ulhg tany one
of clainms 2 to 5, characterised in that the di splay unit (18) conprises
means (92}8fovisetketinpgnt Hatadaranséebendicgpréydd4firomthe data fromthe
mai n processor (16) and the electronic control, conmand and nonitoring

equi pnent (22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42). 7. Conputerised

on- boar dssysbgputerigeat balkbbagdasieaen faecebdicrglliongny ereief clains 2 to
6, characterised in that the electronic control, command and nonitoring
equi prengceepdingatoognyogne3gf g2aing, 2360 48, Cheragrprdsmest iigeshat | east

ol ot r ont £ et koKt PO oqur broar (el (93] <o%el SerFanT e ea st f or

control | tngthbeal enghveanti tahitenlai compaddt bani ngniHGAChg( 24)u,ipmenel ect roni ¢
fire detection equi pnent (26), - electronic propulsion control equipnment
(PCE) (28Prwhhentiranspapgspre 8f €8her 6FPPAEakE%adiFast ith§ e HIORES ¢

not or s control, command and monitoring equipment to the display unit

(18) without passing via the main data transfer network (14).

6. Computerised on-board system for controlling a train
according to any one of claims 2 to 5, characterised in that
the display unit (18) comprises means (92) for selecting the
data to be displayed from the data from the main processor
(16) and the electronic control, command and monitoring

equipment (22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42).

7. Computerised on-board system for controlling a train
according to any one of claims 2 to 6, characterised in that
the electronic control, command and monitoring equipment (22,
24, 26, 28, 30, 32, 34, 36, 38, 40, 42) comprises at least
one of the items of equipment selected from the group
comprising:

- electronic door control equipment (DCU) (22),

- electronic equipment for controlling
heating/ventilation/air-conditioning (HVAC) (24),

- electronic fire detection equipment (26),

- electronic propulsion control equipment (PCE) (28) which is
capable of controlling and adjusting the electric motors

which allow the traction of the vehicle,



which allow the traction of the vehicle, - 20 - electronic equipnent for
automatic control of the train (ATC) (30), - sound and data provision

equi pnrent (32), - radioconmuni cation equiprent (34) which allo
conmmuni cation between the driver and persons or equi pnent on

system f T

WS

t he ground,
vi deo surveillance equi prment (CCTV) (SBX%OJ'auxiliary el ectroni c energy
conversi on equi pnent (ACE) (38), - electronic equipnent for recording
event s anck liewdt meritcs e quiigeres reo nfon| yu thamovint @ sc bt ekl bok elsh ¢ BBox3Nn (40), and -
eIectron'c(ﬁra&g)control equi pnrent (BCE) (42). 8. Conputerised on-board

on

dVIing atrain according to any one of the preceding

cl ai ms, chanag! ahieethtd loidwls ihe disphmnuni12(18) comprises means for
t he at a

recei ved frashadmelreictatorie equipmnt (D), waichellogs 30, 32, 34, 36, 38,
%gmfor

automatically selecting the data provided in accordance with

40, 42 d th i 6).. i d -
controI)I%qH“ué”tecaalllonn ré)tc‘”(’aegﬁfsrggr;tééo %:]flziY% 8a,99c e r?SoPne?l%’f‘}thﬂ

r n accor aracterised

e¥s
at t

e display

unit (18)e coprpiriges nmeans for identifying a zone in which an alarm is
activated and neans for automatically providin?3%yages of the zone in which

an al arnTi%ldRq isaterf llance equipment  (CCTV)

- auxiliary electronic energy conversion equipment (AC
- electronic equipment for recording events and incide
more commonly known as black boxes (BBox) (40), and

- electronic brake control equipment (BCE) (42).

8. Computerised on-board system for controlling a trai

E) (38),

nts,

n

according to any one of the preceding claims, characterised

in that the display unit (18) comprises means for

automatically selecting the data provided in accordance with
the data received from the electronic equipment (22, 24, 26,

28, 30, 32, 34, 36, 38, 40, 42) and the main processor (16).

9. Computerised on-board system for controlling a train
according to claim 8, characterised in that the display unit
(18) comprises means for identifying a zone in which an alarm
is activated and means for automatically providing images of

the zone in which an alarm is activated.





