;wxe3eat "$@ TtCM ' WO 03/048710 PCT/ FRO2/ 04158 System for i |y

" determ ning enmergency braking characteristics of a vehicl e”mmml‘,@ﬂ@mwgﬂu ar a
railway vehicecle, for public transport Fhis invention relates em
for automatically determ ning the emergency braking characteri’$t¥%s of a
vehi cl e, ¥Pn0B£PUBId0ar a rai lway vehicle, for public tEOT/FRO2/d4158 known
t hat passenger safety is always a concern in this field. In particular
.these transport vehicles nmust have preset emergency braking
characterigstics. Thee constructors and users of this type of rolling stock
therefore Nk PRES ] D _omergeney erainal es and

| n parti cul agnbbabtebsaking axfstaegh%&efiug B pRRLIQ.AQT 8051,/ | he state
of the art t , ich are
caused to nove under tesyebdedieti Sos pwhdse teanspest in particul ar as
regards configuration of the terrain, are known. test track is therefore
mar ked out between two conspi cuous physical reference paints at the limts
of a preskismaxinnemtstooppi nglatssanee Wat h syhiteh t heowehhGhemAYSEaEoYP! Y
when bra ing. Thi,s maxi mum di stance is also called the "acceptability

t hr eshol 42 FRANBAI ¢t s FMHPLEB ed Rk ine Shorrrtaeiseestradk at its
rated s ; opeyr at oard i cl : 4$710
pCT/FRDgfggiggﬁgrieﬁhg %%iFgéﬁ}c e éndE?Eéwgphe?&gESQEVing§?¥€)8§%?% e's
movenenttpangpord-the first reference mark to warn the driver to apply the
vehi cl e' s energency braking when the vehicle passes the reference mark by
activating corresponding trigger neans to activate the vehicle's braking
means. BIakiing khswhherhami phaseadeuntsdfdtie vehizQve y@ONBS dohdeGONRAL €
stop . 1%g,ac elgroneter of the mechanical type nay be carried on board the
vehicle to*PrbvFd8-information 'relating to the vehicle' s instantaneous
decel eration -during this stage. once the vehicle has stopped the operator
checks where the vehicle has stopped, and in particular its position

rel ativel® o Rietseebnll ridtesenceramsnery f viehd olatsi cmasst opsvaf tereshe
second r ‘t.hat..l L the vehicle is considered to have
a brakiﬁ§£§%.€ﬁ§¥??%%k%%g Fﬂg§8?§é?g%§% sff the vehicle stops before the
second reference mark, that is in front of it, the operator neasures the
distancgg?etmeen the vehicle and the second reference mark to deternine the

vehi cl e' 8%t ST Wit Thc 81 YRFF T haE tHe %i $¥RAceC betRedr NtheSERBK

ref er encgneméeksres kaxewn .t olhgakRer ol od 101 Mhdees tQ nakeuger reghtons to
the cal cul ated stopping distance in order to take into account the

confi gurtdt®dh SPhike eFestind r &bk RAtigHax Hetebar Prasingt syuatems are
operat|i Oﬂﬁ’l@@.‘[‘é’ﬁiﬁg- correctly. . ' :

In the state of the art this is achieved by performing tests
on the vehicles, which are caused to move under test
conditions, whose features, in particular as regards

configuration of the terrain, are known.

A test track is therefore marked out between two conspicuous
- physical reference points at the limits of a preset maximum
.étoppingldistance with which the vehicle must comply when

braking. This ' maximum distance 1is also called the

“acceptability threshold”.

The vehicle is then caused to move 2long the test track at

its rated speed. Two operators are aboard the vehicle, one

T
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3 WD 03/048710 PCT/ FRO2/ 09158 He al so cal cul ates a decel eration response
time for the vehicle. The operator al so conpares~ the cal cul ated stopping
di stance, which nmay have been correcteg, with,a preset acceptability
threshol d faor t vehicle in question and the test conditions in question
in ordera?ogaépgﬁﬁﬁﬁewhether or not the vehicle sufferBCTARRAZ/ HABHR® ng
mal functi on. The operator al so exam nes the decel eration curve and in
particular .the periods during which braking is increasingly applied and

rel eased varioys,itens of .information and the test results, together
with thed]é%\t}??’gnn@ﬁ? aﬁ’qw&%??gn,th?uc%t}éért [0S ST1RG nh ¢ o VWkEHE' S

condi ti omevaiehlie pirierof tbhechestsiddie QReLRceS AR, tde date, dihe
'vehicl e nunber, etc., for exanple, are then recorded in a report. It can
however BE1¥8&n tRateRMi% KRS aveluhdbe’ of edierbrant aQeeking fulent hdse

pr ocedur rel atd tipp-_con i d b SO to i_npl.ement, and
require g?g%ie?iecan?ga'%ﬁ%%ti cg.ReFur?%?F%%Pg:%an ;{ﬁ:%@?eron%t er a”%suz[%gcw

mount ed earbeardndiegvehiciggeandmpatsi nto opertaitare Theest oppiirdedist ance
IS neas;&gg and %alc%Iated manual | y by an operator. 4 ' WD 03/048p. 0

PCT/ FRO E%@gFlﬁSPIy the risks of errors associated with the use of such
nmet hods are not negligible because of the fact that the energency braking
triggering means js operated by the vehicle's driver on the instructions of
an oper afbrXWAS hifrsdifehadadataiisgdl | ynesli ithe yabdsde ofomde vehi @l e
past thecdhpgtreeteppnce mark. All this results in the fact that these

met hods give rise totests with reproducibility and traceability probl ens.
The purpose of the invention is therefore to overcone these problens. Wth
this intgoti t bi.ec the invention_is a systemfor autopatically
det er ni nﬁg a%%ée l%%eogﬁéeﬁ%%/ %frfaktlmneg ’Eﬁﬁg%\%f‘g?#stﬁy seyolf‘a%zl E’Fan"s?)’é’r' te0efil e,
i'n partilcedad ahai veid alehi ebe, pfdrfi qrIbinG dis@t ieoNPEéShtdngeans kol
neasurir%kﬁhelspeed of the vehicle, neans for neasuring the distance

travel | e by PtS ARTEABIRDPYS FFCErEERRG B Femdy tiiakiSTG S - t he vehicl e
to activate the tatter's braking neans, characterised in that it conprises
means for detecting activation of the vehicles energency braking activation
nmeans arfP@Rahbef ofekicsbet hR§ Stompiasy Biet hpevehps] ehtsignebere the

acti vat LV jon t.he HﬁﬁpP a i Ll i nf ormat i en _on
speed aﬁﬁgg?g%%ngégrgﬁg%gk%ﬁei%%%f%i url%%féﬁefgngégg%%o?iﬁgﬁﬁéﬁﬁﬁbn
triggerithy the Segendemeyfelrealcenmaakti vati on neans and stopping of the

vehi cl e, and neans for analysing this infornmation to provide information on
at least the distance run by the vehicle during this period. According to

other femfuths: velbicle stops after the second reference mark, that

is beyond 1it, the vehicle is considered to have a braking

malfunction.

On the other hand if the vehicle stops before the second
reference mark, that i1s in front: of it, the operator
measures the distance between the vehicle and the second
reference mark to determine the vehicle’s stopping distance,
given that the distance between the two reference marks is

known.

The operator, who may need to make corrections to the
calculated stopping distance in order to take into account
the configuration of the test track terrain, then carries

out various operations manually.



WO 03/048710 PCT/ FRO2/ 04158 - the anal ysis neans are al so designed to
provide information on the instantaneous decel eration of the vehicle during
this period of time, - the analysis neaps are also designed to provide
information on the vehicle's braking nmeans response tinme subsequent to .
activati BR 88/0487d%er gency braking application means, pctiEREGDAO¥EES NMRANs
are designed to provide the or each braking characteristic in real tine, --
t he anal ysis neans are designed to provide the or each characteristic in
del ayed tine, - the analysis nmeans conprise neans for correcting the
information on distance run by the vehicle.. determned fromthe

| nformat jen PLOYI desh BY14Hes AGAURL Y MTBANS 1Q:LaKEL 1 N gy accaunt  the
reaction time of these acquisition neans, the analysrIs neans conpri € neans
for snoot@léglehe vehicle deceleration information, - the snoothing neans
conprise sliding tinme window filtering neans, - the anal ysis neans conprise
means for cal cul ating -the response tinme of the braking nmeans according to

the rel alhenshepattor= drso ddniph »der €hé Oc FERRBSEEE SstHBp I A§PANSE ahicae, tT
represents.the el apsed tine between the onset of braking and the tinme when

decel er at P bRt o Ahe  FBRi OFETT RIS, oF HEhe astRERSL T aceenseblidnayi on
val ue anghtésheprESEH;S t@ﬁeelgggg@ﬂgrnaﬁrﬁgbgggigﬂsegﬂg tgﬁginggugti
0 0 ste

the vehicle' s decel eration reaches 90% t hé steady-sfate decel er&fion
val ue, ,CeNdheigRal y&i STuRsnisorcohpr Prdermedns dedre rmdmmpartiaithé + heronceach

braking.@m@r@gﬁggggtgﬁfgggg ggghegpg3%%£%|e%ggﬁternined data or preset test

condi tions, a predeterm ne pe of "5 pPBdet er mi ned t est
configuration, these data 6 WO 03/ 048710 PCT/ FRO2/ 04158 being stored in
menory ans ‘associ ated with the, said anal ysis_neans. O her advantages and

char act er1 st (€S G Phe e8s ¥ 2P HIEHL i tIF WRPCeBEEBFROBI €@ X ¥¢ or@nchein
fol | ow ngasie: @il 86 @RSCrddiiicHs Wik £nd S w8 e pu-hh efere .
appendegngamﬁngs mhich};re providﬁgn%ur2ﬁ$ﬁb;ﬁﬁgﬁng:ﬁin?ﬁ?ﬁ%gf%gséXanple
and i n ViRRhW -2 #pgureleashdws a general diagramillustrating the genera
structurée of the determ nation systemaccording to the invention, - Figure
2 shows a block diagramillustrating a stage in the acquisition of

i nf or matihsrusediiows détemsi naf | dmRystaamcaccandi nghd otkbe | Aayentteop, -

Fi gure l.ock djagram.llustratin stage in analysis of the
inforna?f’ Q§§%§ ?H‘glsgé?eﬁ9¥ﬁﬁﬁQWﬁﬂfﬁ% aﬁzoFﬁﬁgﬁPPomsuCWH@ﬁ%etﬁaEhoms
an inst artlaneous decekardkirordidiMa dry & tfRENtEhEUSEr &G £&H Cubpli on of
the Tatter's braking neans' response tinme, - Figures 5 and 6 show-

i nst ant SRSTR" Yece! GontBEr vé&Cte, the vehicle number, etc., for

example, are then recorded in a report,

It can however be seen that this has a number of
disadvantages.

In fact these procedures are relatively time-consuming and

burdensome to implement, and require significant logistics.

Furthermore an accelerometer has to bé mounted on board the

vehicle, and put into operation.

The stopping distance is measured and calculated manually by
an operator.



before (Figure 5) and after (Figure 6) snoothing of the corresponding
information, and - Figure 7 shows a specinen presentation of the results of
a vehicle test. In fact Figure 1 shows g system for automatically
determ ni ng the emergency braking characteristics of a transport vehicle,
in parti ¥R 23/848440ay vehicle, for public use. WO B3V APRS2(04158
~~PCT/ FR02/ 04158 Conventionally such a vehicle conprises neans for
measuring the speed of the vehicle, indicated by general reference nunber

1, neanst fg@ suring the_distance run hy the latter, and neans 3 for
appl yi ng" th& %gﬁgghé?l SkPhg SoF Ofife Afstmcdiad efo WHditudike t Hee| aft sick

braki ng meansds! ndreatfst by cganeidl1 d ehersnce nM¥behe4, s10e spegd ggasuring

means conprise for exanple a'speedoneter, the distance run neasuring neans
conpr i seSPEEISRSNp| ra MNP ogouiner Berns helaippbpeasted nbanstbenpri se

for exa ; eIEer get br aki ut, ' can_be operated by th
vehi el e'mgleg%ie\@gr g?ngggg%ﬁve%t’(i on%la \k&%&%&ggn\%m?Jgusargntoﬁﬁreast%rr ewﬁ(?r
exanpl e bémmedtfedatso ta firmtalhf oesmainave pracesse ngf unhe vedieakegaly
gener al ference nunber 5 and nprise for exanple any appropriate
calculat%geiﬁ Fgatéﬁ%gﬁeﬁgﬁeﬂﬂékEference number 6 associated with data
storage neans indicated by general reference nunber 7. These vari ous
entities_are npunted on a vehicle and the infornmation processing unit is
for exanpteé 88iEgFEEUS scam ridre obeeht tloat ofhese nebhefles givenmrile vari ous

e of ¢EBEQr HRLHOR PLOULAGH M PN & AeBbNel QRN | NPULL NG
el enents on board. Thi's information processing uni 5% "aI'S6 associ at ed
wi th nmeans, indicated by general reference nunber 8, for the transm ssion

of infor i on _towar ds t ool. i ndicated by general reference nunber 9. For
this purrggée iurJchc)’rsr?atolfo?\ﬂb? ot BEEFHG Clni §}igest$§r§sr§ci%‘? eV RFERPENnTE~FSCce
8

means i ndrckledsby general reference nunber

With this intention the object of the invention is a system
for automatically determining the emergency braking
characteristics of a transport vehicle, in particular a
railway vehicle, for public use, comprising means for
measuring the speed of the vehicle, means for measuring the
distance travelled . by it, and means for initiating emergency
braking of the vehicle to activate the latter’s braking
means, éharacterised in that it comprises means for
detecting activation of the vehicle{s emergency braking
activation means and means for detecting stopping of the
vehicle designed to activate/deactivate operation of the
means for acquiring information on speed and distance run by
the vehicle during the period of time between triggering the
‘émergency braking activation means and stopping of the
vehicle, and means for analysing this information to provide
information on at least the distance run by the vehicle

during this period.

According to other features:



, ~~WD 03/ 048710 PCT/ FR02/ 04158 10 between this unit and any infornmation
transm ssion link indicated by general reference nunber 11. This [ink may
for exanple be. provided by cable or other means. Tool 9 also conprises
correspondin% interface nmeans 12 associated with means 13 form ng an i nput
buf fer, HPs83£8ABJd0ed to a second information processiPQy /Mo foadissat ed by
general reference nunber 14. This information processing unit 14 also
conprises for exanple any appropriate cal cul ator indicated by general
reference nynber 15 ?ssociated W th data storage neans indicated by general
reference n $B2LYH84As JrOVIRI nGr8 userSS nt 8EF4E8°ANditat eBTBY1g€ner a
referencenfuphgridh and Wﬂﬁﬂ&é%o@%@lef&‘tfﬁ;}ﬁ%‘fe@ﬂéQ?éki%ﬁ%’ .
means fox the display of information and nmeans for the entry of information
by the ugderingt thMisl peirdodbeindtiee,t hat a printer indicated by general

reference n er 1 .he associated with this  informgtiqon processing unit
14. Finally, isagﬁgg¥%§ti§ﬁe%?%ce§§9ng 3 18°fA§EFso B aBEBE{Sfed

wi th neansfafmbot ohheost artege vehicnfeosmeb+9Ri A trﬁ&rﬁ:ﬁs'[re%?&fnis@w@ﬂn@n, t he
vehi cl e an agredeternined test data which will be described in greater
detai | bBFBRAFIPA Fact *Phe &FStdMATdeEcri BEd cbRfri sBE¥SREASYf or PARKEREI ng

activati gppoicaeans Rehak,applying the vehicle' s energency braking and
nmeans for detecting stoppi ng of the latter which are designed to
acti vat el dédi® | 38R EYSpEr AT oRTehadlsfianed YOWPIOSY M8 71 hPCHIFRO2£D4158

tar the gggyiﬁ%thﬂgrggtgggg%g??%@ngggltggmgpeed and di stance run by the

vehicl e during”the perio et we hat activation of the

appl i cat+ortheeansadpdist oppimyg efet hizsiepicd etancreaitke f oheanal yshey this
information to grov%de at Ieist information on the distance run by the
vehi cl e FFRGEERAPCPETr FBdISFRYES iMExanpl e detection of activation of the

means for appbyidialihel yehicdes S RIPEACY dizald Ngoy nebsﬂéeéiﬁé geper al
reference nunber 3 in this Figure 1, may be provided by i.nformafion :
processi hyf eFPEtEoRhioth @kt aaces rost kybrieke nyehdghs Aefmrwigerdt Foamof t he

means f O, CAWAJAA 0" BBLL2ALAN 13Peefle ANt AN rfanRgoiQodegaEfx
correspondi ng neans 1 and 2, these dcqulsition neans being Tor exanple
provi dedibyot @aotodnt Thhe rabkotieni tamesoEnthast tranisitted femnexanpl e by

|nfornatlontgéocess%gg%unlt to this tool 9 gglngoghe i nforpation

S
REEY Bt evi BRETY dBeBPrbeR. "o SWOCTRing “the

transm ssi on neans
vehicle deceleration information,

~ the smoothing means comprise sliding time window filtering
means,
-~ the analysis means comprise means for calculating the
response time of the braking means according to the
relationship te = tr + tt/2 where te represents the response
time, tr represents the elapsed time between the onset of
braking and the time when deceleration of the vehicle
reaches 10% of the steady-state deceleration value and tt
represents the elapsed time from the onset of braking until
. the vehicle's deceleration reaches 90% of the steady-state
_deceleiation value, |
- the analysis means comprise means for comparing ‘the -or
each braking characteristic with corresponding predetermined
data or preset test conditions, a vpredetermined type of

vehicle, and a predetermined test configuration, these data



The corresponding information is then received in the nmeans form ng input
buffer 13 of unit 19, and nmay then be stored in data storage neans 16 pri or
to processing. This unit 19 of tool 9 is in fact designed to provide
information on .the vehicle' s energency braking characteristics, as wall be
descri beWOi R34 0487310 det ai | bel ow, from i nformation orirgDyHRORY J4158
processing unit 5. figure 2 shows a block diagramillustrating this

i nformation acquisition phase. This acquisition phase starts with a stage

i ndi cated by general reference nunber 20 during which 10 WO 03/048710
PCT/ FRO2PBA1E8 SAETER t 10f oMEBR&Np| B3 nspprissecd aties awiihat toe ofsatshns 3

appl yi ngahpey4ehi gle@ns .€Mergency braking. As soon as these neans are
activated, information on the. vehicle's speed and di stance run are
acquired in. stage 21 by, for exanple, unit 14. This acquisition continues

| icle | t rest, .that i ile th d of th
veni ore PEnkE 2WTRRF e MY HergBeritan it My SEIGeIS. of course.

addi ti onghvenetiganay 1r dleidisheC RaaG! Ericwt ithe MY 106 M0 Weded 1)y processi ng
unit 14. In fact, in addition to information on distance run-by the vehicle

during tABSSFOPPIRG PERICHd 15t Wé VamaMishs mefarenesmpd diheg appsindedmy al so
be desig : r QWK [ak o] I J d .er.atjon of the
O e T S AL B e S

i nf or mat ¢BAMAYRI kabl énbyhpgcbcessing unit 14. Furthernore these anal ysis
means may al so be designed tv provide information on the response tinme of
the vehicle's braking nmeans followi ng activation of the neans for applying
the emergentyubeaki BpowEha deherwilnatiizemraef iNhiustresneRSeht R nMddl. be

described in greater detai| bel ow. of course these analysis neans may be
desi gned® tBUPFBYEdEEt hBSoACESCHIBALERE Pt ENe & WOAGIAG ERaltiGt eristics in

real invention, .
- Figure 2 shows a block diagram illustrating a stage in the
acquisition of information used in a determination system
according to the invention,
— Flgure 3 shows a block diagram illustrating a stage in
analysis of the information used in a system according to
the invention,
- Figure 4 éhows an instantaneous deceleration curve for a
train illustrating calculation of the latter’s braking
means’ response time,
- Figures 5 and 6 show instantaneous deceleration curves
before (Figure 5) and after (Figure 6) smoothing of the
corresponding information, and
- Figure 7 shows a specimen presentation of the results of a

vehicle test.

In fact Figure 1 shows a system for automatically
determining the emergency braking characteristics of a
transport vehicle, in particular a railway vehicle, for

public use.



time or in delayed tine. 11 . W 03/04871D PCT/ FR02/ 04158 Figure 3 shows
a block.. diagramillustrating the processing carried out by unit 19 in
order to provide this information. This; bl ock diagramstarts with a stage
23 of determ ning or calculating the corresponding -information, that is the
di st anceWPuR3/O48 kst ant aneous decel eration and/ or t h@TRARROZAL0415®. of

t he braking neans, fromthe information acquired. During stage 24
information processing unit 14 nay be caused to acquire i nformation
relating.to th%,test confiquratiqn in order to apply corrections to the

of
val ues dsPBYRPREETG! WAl ted ST S g™y Lses RRans Fodeaasbethd n
greater dpbakshelel @4 tHY S,dHQrdTRLIQY J:68lad iNg o d8 tf%sgelrcé}%é. guration
T

is for exaggl e stored in neans 19 associ at ed With unit e course of
st age 26NPRAPSENE i HeroceSsimaansivring e . disteauseduwo acdtie e

i nf ormat i | at.l tQ _cor ondi predet erm ned val ues, brakipng

char act elrllgg:tciégé ta:}ajlragénes ot e%%sf&o%%gggﬁﬂge% Y reand Y %rﬁaé“trfﬁanoﬂakes it
possi bl ether vekdmjlee tfoora qirivesssittg Wittt k9 ¢ & reipay enddrgs ,val ues deri ved
from corieggon%i g, predet e(rsﬁ'f ned. data for a predeterm ned type of vehicle
and a predBtSPredYt S50 TGHEAETGE IM8RF durse of stage 27, these

data being also stored for exanple in menory neans 19, to provide a result
relating to this conparison in 28 and therefore, if required, information
rel ati ngTh® FRESFafeaguripowresns: comprists dioy amdmpdee aparticularly its

braki ng gpaps d (o] Y { ti 0 orrectl.y. 12 WO 03/04871 Q

PCT/ FR02§%4§5(8>9%§ Qg 'cgrh %etgtlisgggacﬁplr}iugldEr\e%stuhréngh%eé’l&s eri g |rclsseprfo?ﬁ ded; it

i s possidkamphe exanpbestaeenvusage @od etld @pplfichhe dnnfraiat i on on

di stance_run bést Ee vehicle determ ned fromthe information provided by the
q

cor r espondrig* PEi EFEAP LTedfs SRTERAEY 3 AkARE Pt Ofic eddimth t93R r eact i on

tinme of be operated by the vehicle’s driver in a conventional way.

These various entities are for example connected to a first
information processing unit indicated by general reference
number 5 and comprise for example any appropriate calculator
indicated by general reference number 6 associated with data

storage means indicated by general reference number 7.

These various entities are mounted on a vehicle and the
information processing unit is for example designed to
control Operatibn of the vehicle from the various items of
information provided by sensors or other information

inputting elements on board.

This information processing unit 5 is also associated with
means, indicated by general reference number 8, for the
transmission of information towards a tool indicated by

general reference number 9.

For this purpose information processing unit 5 is associated

with interface means indicated by general reference number



t hose acquisition nmeans. It is known in fact that these acquisition neans,
in particular when they use calculators, function at relatively high
frequenci es.: Correspondi ng val ues are ttherefore acquired in a periodical
fashion and information may be , lost, in particular at the tinme when

emer gencWobPI0¥GTLS applied, if this takes place for ecUfHRDZ 04188 course
of a calculator cycle, because the effective acquisition of information
will not start until the next cycle. For safety reasons it nay therefore be
desirabli tg %dd t he, naxi mym di st ance whi ch the vehicle could have run in
the cour$8 BRUYRENCANLS 2Pt &PA @mo inferainsdanc & ramsmis ssainc Wliated. Thi s,

then makesdhbaPedsbl geh@rhake JrlhRaecout,Lhe v eaction time of the
acqui sition neans. Thé anal ysis neans also conprise, as indicated

previ ously, nmeans through which information on the braking nmeans' response
time folﬁgmﬁn¥.a§;ivation of th ans agplyin t he energency braking can
" be provi 0843 THPE 8Yi FPEsErAI®d & P6r PELAAPEE P FRBdee OF Alifi®th shows an
i nst ant apegHs .decel eration curve for a train. The anal ysis means then
conprise nmeans .for calculating the response tine information using the
rel ati onshi p: 13 W 03/04s~~0 to =tr + tt/2 PCTJFR02/04158 wtlere.: te:

| ndi cat egobfiesr 83RNSEmbiABes  chirelsBUhEANES 17 thg Blanzad d hne between the

onset of braking and the tine when e ve e'’'s accel eration‘reaches 10b
of the sk@adgistadevidiebemerasi a8 fakrméngarndinputi badifcates atllse el apsed tine

Ceaches OO EFEERCER: Baks ERTar " hechrb il BRCTaPGant UL e TR 711 7

by general reference number 14.

This information processing unit 14 also comprises for
example any appropriate calculator indicated by general
reference number 15 associated with data storage means
indicated by general reference number 16, means providing a
user interface indicated by general reference number 17 and
comprising for example, in a conventional way, means for the
display of information and means for the entry of

information by the user.

It will also be noted that a printer indicated by general
reference number 18 may be associated with this information

processing unit 14.

Finally, this information processing unit 14 may also be
associated with means 19 for the storage of information on
the test configuration, the vehicle and predetermined test

data which will be described in greater detail below.

In fact the system described comprises means for detecting
activation of means 3 for applying the vehicle’s emergency
braking and means for detecting stopping of the latter which

are designed to activate/deactivate operation of the means



The steady-state deceleration value nmay then be the arithnetic nean of

poi nts neasured in nom nal node. O course cal cul ation other than that
descri-bed above nmay be envisaged for thjs response tine. The cyclica
operation of the calculators my also result in |arge variations from one
cal cul at 5P Opd10487d Canot her when det erni ni ng the vehi clets/Fre®)@4pss on,
where the operating frequency of the calculators is slow As illustrated in
Figure 5, this yields a curve showing a so-called "saw tooth" phenonenon,
whi ch i S %s%%i ated w tiH:eian excessively long cal cul ator period. In order to
over cone thi spr S5-I e Ghay i ki<l afyen dv pererd andiursi asemot h

t he vehi elig dgcezlhgr Qte!}gra;yéqquhr@{d Q& rtir&ﬁfeofr@ﬁﬁ@ﬂ&w@eanstgm. for
exanpl e conprise sliding tine window fi'ltering nmeans in a cohv onal way.
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snoot hedyag« i-h Lu a i i.gur. e ur se ot her snoot hi ng neans nay be
envi saged.éﬁ}%:.hEFi%hgl-F&%%ﬁheﬁrrgs%u%lgsplrn&/& dUHi M HER & BRPYste exanpl e
a particatalesshi ¢héorimatd gpardr aleardilstSindd ehth and wHdesepantd cul ar
conditi ons maérrgﬁ %orrpar,ed wi th predeterm ned corresponding I nformation
stored forr&k 8L Remdafs 19, as has been described previously. Storage
means 19. then contain predetermned test information fox predeterm ned
elements. It may then be necessary to apply various corrections to the

val ues pFovf dEETi AXampde detgatiion odnsicstientt oo ithen reesean t he

br aki ng {aeher kgLl GapRQyi.-ded by the anal ysis neans described previously
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by information processing unit 5 which activates both

braking means 4 and operation of the means for acquiring

information on speed and distance run provided by

corresponding means 1 and 2, these acquisition means being

for example provided by tool 9.

This information is in fact transmitted for exXample by
information processing unit 5 to this tool 9, using the

information transmission means 8 previously described.

The corresponding information is then received in the means
forming input buffer 13 of unit 14, and may then be stored

in data storage means 16 prior to processing.

This unit 14 of tool 9 is in fact designed to provide
information on the vehicle’s emergency'braking
characteristics, as will be described in greater detail

below, from information originating from processing unit 5.

Figure 2 shows a block diagram illustrating this information
acquisition phase. This acquisition phase starts with a

stage indicatgd by general reference number 20 during which
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OpgratonafOﬁo@ﬁéépbadQﬁinEQfEﬁ@%gEEQQSbleﬁﬂg ER§§59£¥r?E%9Egdnys'ng
printer 18. Yet other enbodi nents of Such a system may of CoUrse He
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automatically determ ning the emergency braking characteristics of a
vehicle, in particular a.. railway vehicle, used for public transport,
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vehicIeﬂgﬂ%gg%%egégfégatgﬁgs¥8p8%??vBFElPﬂe ¥hft epadyptakmagnAeans (4),
char act erdrgerti s ing hadolt Scoapr 4566 peaRSs{GheliOrdepesigetivation of the
means (3) | ying the vehicle's energency braking and neans (5) for

det ect i Htj‘é‘{)’%b%% oft hRevenFEpRtape’rgndacebenetiont of dehet veatielehe
functi ojuy RS & 0k £ & LrifgsLnfQr o) he speed an

di st ance ruﬁgiy Ihesseﬁ%géeéguggﬁ%'tﬂgl%eégogﬁ%# ??%gu%%¥%ée rS@tfgﬁtion of
t he neardd iRt irn t#eabhebleney brakésgimgdusioppdng of the vehicle, and
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cl ai ms, T&RaPHQTIGRBY RFeking- t he anal ysis neans (9) are designed to
provide the or each characteristic of the braking in real tine.

The determination of this response time will be described in
greater detail below. '

Of course these analysis means may be designed to provide

the or each of the vehicle’s bréking characteristics in real
time or in delayed time.
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This information relating to the test configuration is for

exXample stored in means 19 associated with unit 14.

In the course of stage 26 information processing unit 14 may
be caused to acquire information relating to corrésponding
predetermined values, braking characteristics, also stored

for example in means 19.

This then makes it possible for example for processing unit
.14 to compare the values derived from corresponding
predetermined data for a predetermined type of vehicle and a
predetermined test configuration in the course of stage 27,
these data being also stored for example in memory means 19,

to provide a result relating to this comparison in 28 and

o aaan N

whether the vehicle and more particularly its braking means

do or do not function correctly.
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applied, if this takes place for example'in the course of a
calculator cycle, because the effective acquisition of

information will not start until the next cycle.

For safety reasons it may therefore be desirable to add the
maximum distance which the vehicle could have run in the
course of one calculator cycle to the distance run as

calculated.

This then makes it possible to take into account the

reaction time of the acquisition means.

The analysis means also comprise, as indicated previously,
means through which information on the braking means’
response time following activation of the means applying the

emergency braking can be provided.

This is illustrated for example in Figure 4, which shows an
instantaneous deceleration curve for a train. The analysis

means then comprise means for calculating the response time

information using the relationship:
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te = tr + tt/2

where:

te: indicates the response time,

tr: indicates.the elapsed time between the onset of ﬁiaking
‘and the time when the vehicle’s acceleration reaches 10% of
the steady-state deceleration value, and

tt: indicates the elapsed time between the onset of braking
and the time when the vehicle’s deceleration reaches 90% of

the steady-state deceleration value.

The steady-state deceleration value may then be the

arithmetic mean of points measured in nominal mode.

Of course calculation other than that described above may be

envisaged for this response time.

The cyclical operation of the calculators may also result in
'large variations from one calculator cycle to another when
determining the vehicle’s deceleration, where the operating

frequency of the calculators is slow.

As illustrated in Figure 5, this yields a curve showing a
so-called “saw tooth” phenomenon, which is associated with

an excessively long calculator period.

In order to overcome this problem the analysis means may
incorporate means to smooth the vehiclé deceleration
information and these smoothing means may for example
comprise sliding time window filtering means in a

conventional way.
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Finally, the results provided durinénthe test by for example
a particular vehicle, in a particular test field énd under
particular conditions may be compared with predetermined
corresponding information stored for example in means 19, as

has been described previously.

Storage means 19 then contain predetermined test information

for predetermined elements.

It may then be necessary to apply various corrections to the
values provided in order to permit consistent comparison
between the braking characteristics provided by the analysis
means described previously and corresponding data
predetermined for predetermined test conditions, a
predetermined type of vehicle and a predetermined test

configuration.

Thus for example it may prove to be necessary to make
corrections associated to the fact that in the course of the
test the vehicle’s speed does not entirely correspond to the
speed in a predetermined test whose characteristics are

recorded in storage means 19.
Of course different types of corrections may be envisaged.
Figure 7 illustrates one embodiment of the presentation of

. different information and results obtained in a test on a

particular vehicle,
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rec this ‘curve being 1n icated by general reference
number 29 1in this flgure, various items of information
relating to the test condltlon, such as for example the
weather conditions, speed, ‘etc., information relating to the
vehicle tested, the response time te indicated by general
reference number 30 in that figure, measured stopping
distance information indicated by general reference number
31, which may be corrected as indicated by general reference
number 32 in the manner describedlpreviously, and various
other items of information which make it possible to check
that the vehicle and in particular the latter’s braking

means are functioning correctly,

Purely by way of illustration a plateau indicated by general
reference number 33 may be observed inlthe deceleration
curve, towards the end of it, and witﬁ the present structure
of braking systems for vehicles of this type this
corresponds to release of the magnetic brake shoes of for
example a train, which makes it possible to check that they

are operating satisfactorily.

These various items of information are then stored in
information storage means 16 (Figure 1), to ensure
preservation and traceability of the tests, and may also be
displayed visually td an operator for example on interface

means 17 and possibly printed using printer 18.

Yet other embodiments of such a system may of course be

envisaged.
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braking characteristics of a vehicle, in particular a.
railway vehicle, used for public transport, comprising means
(i) for measuring the speed of the vehicle, means (2) for
measuring the distance run by the latter, and means (3) for
applying the vehicle’s emergency braking to activate the
latter’s braking means (4), characterised in that it
comprises means (5) to detect activation of the means (3)

. applying the vehicle’s emergency braking and means (5) for
detecting stopping of the vehicle, designed to
-activate/deactivate the functioning of means (9) for
acquiring information on the speed and distance run by the
vehicle during the period of time between activation of the
means applying the emergency braking and stopping of the
vehicle, and means (9) for analysing this information to
. provide at least information on the distance run by the
vehicle during that period and inform%tion on the response
time (te) of the vehicle’s braking means (4) following

activation of the means (3) applying the emergency braking.

2. Means according to claim 1, characterised in that the
analysis means (9) are also deéignéd to provide information
on the instantaneous deceleration of the vehicle during this

period of time.

3. System according to any one of the preceding claims,
characterised in that the analysis means (9) are designed to
provide the or each characteristic of the braking in real

time.



10! 1IMB104 10% h& () - 1mL0% h& ()-.3"10% h& () -yl +3"10% ~& () - TF(10%

' "10% & ()-%0% & ()-s10% & () -
' () - &10% h& () - MNNNNNNNNGhC 10! IMB1F 3" 10% & )- 51
..rig gm) 1§1h,? -1oc(yg h& ()-7!10% h& ()-fQ SYFTTTTTT A 10! 1s10%& ()

9409 &) f 10/ . .
%Yuzv(ZWEXE’zPZth?ng Pyl 109 ()- F109%& ()- 10 10

/ 10/ 96MLO0% & ()-g,!10% & ()-FS "10% & ()-3

" ' ()-f F+ 109 () - @10% ()--Z9[p\]]] _dEbC o .
igﬁlégiyfoc(y«)&' E)F+n3# 1oc(ye)&' ()-yS S 109& ()-y | TO%& ()- y&s! 109& ()-y! 10%& ()

10xS9! 109% &'

NS

No

PCT/FRO2/04158

10 h

N - 9%4.00 "()- 10x 10x
1C OL1S&! 10%&' (.- 109!, %09 () - , %40%l o0& () e
>4C 8 )Q@Fih a%ﬁéﬁrﬂﬁﬁﬁe&& ?ﬁf@]rc@f R adimsg 12@]:151 72'3’i_|§?d'l'llr-]|gagi ]n; 83] ¢

. . . 1 ] H " " a | n
" Headi ngcaBfactekpadiingn58het ‘thHeadihag @%Cm@g& i@kq%f] RE&iRTISShitOV X Z| ~
n . n n h F n ’) A+ <
Fbad'ngp§§¢fdé tgefgglgaggr% gggctegistic in delayed time.

5. System according to any one of the preceding claims,
characterised in thét the analysis means (2) -comprise means
for correcting the information on distance run: by the
vehicle determined from the information provided by the
acquisition means to take into account the reaction time of

those acquisition means.

6. System according to any one of claims 2 to 5,
characterised in that the analysis means (9) comprise means

for smoothing the vehicle deceleration information.

7. System according to claim 6, characterised in that the
smoothing means comprise sliding time window filtering

means.

8. System according to any one of the preceding claims,
characterised in that the analysis means (9) comprise means
for calculating information on the response time of the
braking means (4) according to the relationship t = tr +
Tt/2 where te reépresents the response time, tr represents
the time between the onset of braking and the time when the
vehiclé’s deceleration reaches 10% of the steady-state
deceleration value and tt represents thé time between the
onset of braking and the time when the vehicle's
deceleration reaches 50% of the steady-state deceleration

value.

9. System according to any one of the preceding claims,

Characterised in that the analysis means (9) comprise means
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for comparing the or each braking characteristic provided
with corresponding predetermined data for predetermined test
conditions, a predetermined type of vehicle, and a
predetermined test field configuration, these data being
stored in memory means (19) associated with analysis means
(9).



