; z{e3eYaY"$462TCK,. 1 W 03/048710 PCT/ FRO2/ 04158 Syste ically
deternlnlng t he energency braking characteristics of a vmmmmmwmmmmmmr
particular: a railway vehicle, for publiic transport This inveptjgQn relates
to a systemfor automatically determ ning the energency bram fJ

char act-eMOs0X/P4H71® vehicle, in particular a railway RIR/FROZARALSRbI i
transport. It is known that passenger safety is always a concern inthis
field. I'n particular these transport vehicles nust have preset energency

braki ng ch [ rolling
stock ther® FFeE—F : kBL

vehi cl es and dh@rﬁ@tarﬁlsltaﬁ:st hﬁl a We@iﬂdl@ syt mtarcaﬁarnet lx@illﬁgaycorrect ly.
In the state™T the art this IS achi eved_by perfornlng tests on the
vehi cl es, which are causd@hielenyfampubldesitragspontyns whose features,

in partlcular as regards configuration of the terrain, are known. A test
track is therefore marked out between two conspi cuous physical reference
poi nts atTHihe |imvdstiodn a pegaetsnmaxiomurm stoppieny dEstraneatwimal iwaildly t he
vehi cl e nust conply when braking. This max |nun1déstan s, also c%PIed t he

"acceptaﬁqqqﬁp%qﬁ%%h&ﬂﬁh FReTIMFLI LTS P2n CRASRITEEbvESal 8fig fhe
test tragiat-ids rated,speedy12wo gperadiong areyaboard, t heoyehigig,ione
W) 03/048710 PCT/FR02/04158 driving the vehicle and the ot her observing the
vehi cl e' Sneoveamemt. prior to the first reference mark to warn the driver to
apply the vehicle's energency braking when the vehicle passes the reference
mar k by activating corresponding trigger neans to activate the vehicle's
braki ng neanss Birakimgthatt hersswmigdmi sedetnt iils thewsyehi & econaesnt dra
conpl ete stop. An accel eroneter of the nmechanical type may be carried on
board t hehdehifl®ldo provide information relating to the vehicle's

i nst ant aneous decel eration during this stage. Once the vehicle has stopped
t he operator checks where the vehicle has stopped, and in particular its
posi tion Trel qiair\tetduiatrhetge@@ndtnreﬁepem@ velrkcles thesvetiaie susestafter

t he second reference that is beyond it, the vehicle is considered to
have a brdkTf WﬁﬁghﬁéEEQ91CQ§F?$ﬁ§%ﬁ 'stHand if the vehicle stops

ref erence nark that is in front of measures the distance between the vehic
reference mark to determ ne the vehicle's given that the distance between
the two KHUMncobéﬁéﬂétpﬁé seedndsiers tae dpéfat byPe| €fan8othengecdifFk
stopping disiance, Telerense FBLLS s esmT . Oper Ak Mo By, eed tig ke
correcti ong the ca cul ated st oppi Istance in order to take into
account tfeesonfregucatsomnof iﬂnepta@$thtJllack therirailrakhep castess cue

vari ous operatijons nanuallg.
unctioning 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 conspicuocus
physical reference points at the limits of a preset maximum
stopping distance with which the vehicle must comply when
braking. This maximum distance is also called the

“acceptability threshold”.

The vehicle is then caused to move along the test track at

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

N
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3 WD 03/048710 PCT/ FRO2/ 04158 He al so cal cul ates a decel eration response
time.for the vehicle. The operator also conpares the cal cul ated stopping
di'st ance, ‘whi ch nmay have been corrected, with a preset acceptability
threshold for. the _vehicle in question and the test condgj{] j tion
in ordeerooéépé%ﬁﬂﬁe whet her or not the vehicle suffe?%£¢¢aﬁh%¥h§r ng
mal functi on. The operator al so exam nes the decel eration curve and in
particul ar the periods during which braking is increasingly applied and

rel eased., These varjio it [ r e e .S, drQget her
wWth t hedgﬁ\‘/ﬁlpgnrr@ﬁl a&%lhr%fcg'r@rra%l%n?fngug%%ésjpt %gge%tg?g%i iéghét o§\%gt§t%%(aer ¥
condi ti opvaimehite pirrerof tbhechesttirtshe epéepatares mank, tde wiatre, tthire
vehicl e nunber, etc., for exanple, are then recorded in a repart. Lt can
however B&igesn FRattRIi% KAS aV$lihbet Bf SHELIR G afES k1T f”gtb?ntﬁ e
procedur%%hgkgﬁrehgéég%g ti praconsUrRgnaRrd buyyfdensongyto Lephkengnthg and
require significant logistics. Furthernmore an accel eroneter has to be
mount ed e rireapdridieavehti cl@geandnpansi nte opeetatvare Theest Fgpilivd adisst ance
IS neasu%%d and cal cul ated manual | y by an operat or. 4 WD 03/048710
PCT/ FRO2FPEZ1S38FE4NS the risks of errors associated with the use of such
nmet hods are not negligi bl e because of the fact that the energency braking
triggering neans is operated by the vehicle's driver on the instructions of
an oper aBsR ki@ hifsctiemadaigtaisgs | yresti ndie Jabids&de of PR vEhi A e
past the first .ref ce mark. All this results in the fact that these
cqm§a32§3%%ﬁ$ésts with reproducibility and traceability probl ens.

nmet hods di
The purpose of the invention is therefore to overcone these problens. Wth

this intenti th bj ect of_t [ ti [ t f rat.i |
det or m iy RRESCREPRRRES Bifakt i BHEPABLGFI ot 1 e of Cd CRrePOrE Vet b

in parti gdarg achai | yayi ¥edi ale, pfovi ubli diseat cpriesbngnaeans ftite
nmeasuri ng the speed of the vehic?e, means for neasuring, the distance
travel | edrehyidlte’ sanih stemsaieorus ragelaiif K rgendyd briakd ifFad# €t he vehicl e
to activate the latter's braking neans, characterised in that it conprises
nmeans for detecting activation of the vehicle's enmergency braking

activat i @hdeafise anghiears Hay sedeoséd nghst appimegaf ¢heckehivbeeedadigned

to activate/deactivate operation of the nmeans for acquiring information on
speed andaliistighdes untByPeRe @%ﬁiéPepaﬁFFﬁﬁi?ﬁelﬁérgﬁﬁl&ﬂ 'ﬁ§95%:ﬂﬁﬁn

tfiggeriQQDgn%%§%§&%g$qgef§fg%5g)ﬁgggyaxion nmeans and stopping of the

vehi cl e, an analysing this information to provide information on
at |east the distance run by the vehicle during this period. According to

other feg&yrgﬁé vehicle stops after the second reference mark, that
is beyond it, the vehicle is considered to have a braking

malfunction.

On the other hand if the vehicle stops before the second
reference mark, that is in front of it, the operator
measures the distance between the vehicle and the second
reference mark to détermine 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.



5 WD 03/048710 PCT/ FRO2/ 04158 - the analysis neans are al so designed to
provi.de information on the instantaneous deceleration of the vehicle during
this period of tine, - the analysis nmeans are al so designed to provide
information on the vehicle's braking nmeans response tine _subseq $ éo

acti vat.i 81 &344A8Er gency braking application means, EC% %fa 4)@1" means
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 means conprise neans for correcting the
information on distance run by the vehicle determned fromthe information
provi ded fyy theocacadi sl kessmeAnsidae teake: iart 0 raspoust thémeeatbdtorthtd ne of

t hese acquisition neans, - the analysis means conprise nmeans for snoot hing
t he vehi dlehigel®] eration information, - the snoothing means conprise
sliding time window filtering nmeans, - the analysis nmeans conprise neans

for calculating the response tine of the braking nmeans according to the
rel ati onshiep deratsor +alsb 2cuhpaeesothepresentlstele stoppdmee disanas,
represents the el apsed tine between %hé onset.  of bragggg %anth Ifi when
decel er attoiF b MEHe NAH T eGCREECLEH of T HE ¥t BAGYSSt &t

(fta 1
ate decel erati on

val ue and.iftedi2Pr@sents thecel apsietc1d neibr omudia ionsetaed braki ngcest i |
the vehicle's decel eration reaches 900 of the steady-state decel eration

val ue, - adrelinedysi 8N nEHARStEBRAPADNS @GRSt P RS ERRPERE nYRERESEr Badit

br aki ng I sLi ' c S i regdetesdined data or preset test
condi ti oﬁtrs}l?er g%pﬁra%%g% eéf%’lf\fnée%s t%%rﬁo#)og/g%?gﬁlg, and a predeterm ned test
configuration, these data 6 WD 03/048710 PCT/ FRO2/ 04158 being stored in

menory neans associated with the said gﬁalyﬁis geans. Clhqf\ggvgntagﬁ§ and
char act erjrg | 6PeFR e PteSe*FHVEM i 61w FFCDetbte ¢ ed Frontt Re

fol | ow ng, det i} £d, deger il QR sWH chid$ Ghyen Wrblﬂih?f arencectdns hegly
appended "drawt ngs whi ch are provided purely by way of non-limting exanple
and in waghtied Fagdrecleshows a general diagramillustrating the general
structure of the determ nation systemaccording to the invention, - Figure
2 shows a block diagramillustrating a stage in the acquisition of

i nf or mat ipRessed dm cugdet eefisnadf oinSystramion and the test results,

together with the environmental information, such as that
relating to weather conditions at the time of the test, the
operator’s name, the date, the vehicle number, etc., for

example, are then recorded in a report.

It can however Dbe 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 be mounted on board the

vehicle, and put into operation.

The stopping distance is measured and calculated manually by

an operator.



according to the invention, - Figure 3 shows a block diagramillustrating a
© stage in analysis of the information used in a systemaccording to the
irnvention,” - Figure 4 shows an instantaneous deceleration curve for a train
illustrating calculation of the tatter's braki ng neans' response tine, -
Figures HaB/M4HM i nst ant aneous decel eration curves BFE/GRIZALAE 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 sho a system_for autonatically determ ning the enmergenc
brakinggéWéF%k¥%r¥g?iE%¥€? 8ftﬁﬁﬁ§¥ﬂﬁta§ﬁﬂﬁ%ﬁdég i %ﬂhr€?%8P§? 8%r§PI yy
vehi cl e, farmdubl aGeUsgot nd QA HAS7HRcaREE/ RRO2A04158aConverdt orald y

such a vehicle conprises neans for neasuring the speed of the vehicle,
i ndi cat ed®MBE IR al rEf i encer haGBEENG, Heans 21For ORBESGEEPNg Pvhe tdiSst ance

run by thelatier. andyagans,s (L applylng dde eEer 0eRCY A DY Qhd he
vehicle to activate the Tatter's braking neans, indicate y gener al
ref erencenimudief Has The speedl hpassringteaepassegappifsehkoveeaip @ast

speedoneter, the distance run neasuring nmeans conprise for exanple a

ki | onet r €Ut ett arff S SHPld’chat i on means conprise for exanple an

ener gency braking button which can be operated by the vehicle's driver in a
conventional way. These various entities are for exanple connected to a
first infZarhethon peockssi hg thet ferdi ctheedtbgsgeneithbdsefddvenda seurfiser 5

and conpr.i se for,.exanpl e any..appropriate C t i.ndi by gener al

r ef er ence" Furber anés)po%?cglf%]db%ﬁf%ydaar?% %]tpagéreaa;ggeﬁnle%s&d(%%lf%@ ed by general
reference nunber 7. These various entities are nounted on a vehicle and the
information processing unit is for exanple designed to control operation of
the vehi dike fPoRPPAR Qar itdEs JIERE N i 1 o hRES BT Pr 601 F¥E 1P SeFGSE or

ot her infqg o0 inputting el ements on board. This information processing
unit 5 i< also associated with means, indicated by general reference nunber
8, for the transm ssion of information towards a tool indicated by

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, characterised 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
emergency 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:



general reference nunber 9. For this purpose information processing unit 5
- 1s associated with interface neans indicated by general reference nunber
8 WD 03/048710 PCT/FR02/ 04158 10 between this unit and any information
transm ssion link indicated by general reference nunber 11. This |ink may
far examf® QG QASAIQUed by cabl e or other neans. Tool PEI/ERGALIERS
corresponding interface neans 12 associated with neans 13 form ng an i nput
buffer, also connected to a second information processing unit indicated by
general reference nunber, 14. This infor rratjuon processing unit |14 alr’%\%

conpri ses f oF*Bxafd Yay® apBFepri at® cal THFAt oPSHAES ed By H&0Y

ref er ence fudhelt i assochat edswhhbadabds shecanergeans brdicaat edny-1gener al
ref erence nunber 16, means providing a user interface indicated by general

ref er encedunitert s arek cohprd siiin*gerf or exanple, in a conventional way,
means for_ the,disnlan ofid nfQLoRLi onand gpaps fQie e entLy of lgferdmtion

by the user. SO0 be noted that a printer I cat ed by "genera
r ef er enceimighelt ikdh mey:, behassoshat e sv blratkiing | néensat tesp@ioe egdineg uni t

-14. Finally, this information processing unit 14 may al so be associ.at ed
with mearBIBEEqURDY he ' or &f& B2 5 4for nétfi on W% t h@ymteéﬁe“c,cé’nfi Zﬁ 1%h, the
vehicle Preget sl mdgds test data which will be described in greater
detail be . In fact the system described conprises neans for detecting
activati on vhensaresl 3 for mgppbyiane t Hesvehed! € pReVEAC\ENS aRE n§adid

e SIS B SR8 O el et ol et desl 80t 10 ouss

for the acquhsi t4:Q1 @fid nhernBt i 0fe olethgnspead apdodigtant® or each
characteristic in delayed time,
- the analysis means 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 these acquisition means,
~ the analysis means comprise means for smoothing the
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
deceleration value,
-~ the analysis means comprise means for comparing the or
éach braking characteristic with corresponding predetermined
data or preset test conditions, a predetermined type of

vehicle, and a predetermined test configuration, these data




run by the vehicle during the period of tine between that activation of the
appl i cation neans and stopping of the vehicle and neans for analysing this
rhformation to provide at |east informgion on the distance run by the
vehi'cl e during that period. Thus for exanple detection of activation of the
means fomMafBAQ487tthe vehicle' s emergency braking, indERARRD2404EH8r al
reference nunber 3 in this Figure 1, may be provided by information
processing unit 5 which activates both braking neans 4 and operation of the
means for acquiring information on speed and di stance run provided b

cor r esporRRIMY nedrred and) 2 "SRG 3B TEHRE bt f&'rheexa??p’?/de

provi ded .00l This information is in fact transmtted for exanple by
infornati%%al&%glcsegns?anlgg'unit 5to this tool 9, using the information

transm ssi on neans 8 previously described. The corresponding information is

then recejved in,the nmeans_form ng input_ buffer. 13 of |t 14, and may then
be storediFUAN I oi%ye T ncrs?lal%cptr%)rls B4 s e gyé] I}% unit 14 of-

or O pProcessi ITD

tool 9 isidved@cdn desi Dneskdme pE0VA def i dth of it £ O e idederedi té @' S
emer gency braking characteristics, as will be described in greater detail
bel ow, frdsadnfRrher W o ibF Bty Tidm R ERERFAGEUNT RS PIERERE 2 shows

a bl ock di il j i 544 0f i [ ftﬁ@fp_pﬂ@]?@- hi s
acqui si ti%rﬁaq'%lha &l’e %@%}E 2&%\”@'[ E%%?%%e&%%%%}éggﬂg general re e%ré ce nunber
20 duri ngexdmghe add MO @31 O4B710 PCT/ FR0O2/ 04158 the unit, for exanple 5,

nonitors the activation of neans 3 applying the vehicle's energency
braki ng. As soon as these neans are activated, information on the vehicle's

speed and. di S§@ACE) T MowE €2 Aak F£0 dTa st age: 2lubyraf Dig exeaPyeneunit 14.
This acquisition continues as long as the vehicle is not at rest, that is

whil e thestspeetind ehethehieternbnapiokgriaftenm 2eeerdhrd de? et ned during

stage 22'invention,

- Figure 2 shows a block diagram illustrating a stage in the
acquisition of information used in a determination system
according to the invention,

- Figure 3 shows a block diagram illustrating a stage in
analysis of the information used in a system according to
the invention,

- Figure 4 shows 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.



O course additional enmergency braking characteristics nay be provided by
© processing unit 14. In fact, in addition to information on distance run by
the vehi'cl'e during the stopping period,5the analysis nmeans conprising tool
9 may al so be designed to provide information on the instantaneous

decel er.atW@r03f048¢LQehi cl e during that period of tine . PQR/ERP2/ONLAS
calculated fromthe information avail able by processing unit 14.
Furthernore these anal ysis nmeans nmay al so be designed to provide
information on the response tinme of the vehicle' s braking nmeans foll ow ng
act i vat i drPYeR hkonRbhY ?%?ha$ﬁT®¢%%l?h%o%ﬂﬁ%ﬁ%%dwe%ﬁ%kf%ﬁ.mﬁ%%urlng

det er m naty Ons 0f o i Eﬁép\%ﬁfcié,”eix‘{%lléa@@dd%?céér?@gai NrgESALRE et ai |

bel ow. O course these anal ysis neans nay be designed to provide the or
each of trhenhehit) ehsabs aki hgr cheasctengsthesdistared tumebprtha del ayed
tinme. ;ﬂ V[)03/848710 P éFR02/04158 F%ﬁure 3' shows a b%ock di,agram

i |1 ust rattHg-¢he PPOCRERRRgS chr T i P TBY BRF t S I OF RF2F O Br 8%i de t hi s
i nformatiofe J&hschbtoek gtagrar stretsawniéh a 1@@1@@%%@5@& erm ning or
calculating the corresponding information, that is the distance run, the

i nst ant anedsCeee| oY ageRRrahdf OFC ¥ PeCe eBPBAE 4i ne of the braking neans,
fromthe information acquired. During stage 24 information processing unit
14 may be caused to acquire information relating to the test configuration
of i n orditetopappl yegour o i oasns ocdher Vak ubsr detanpieesl or cal cul ated in
stage 25, as wll be described in greater detail below This,infqQrmation
rel ati ng IRPEREERY/ cHi® i GHFRROR T B2 BREMPY ST0T eP TR hE&ns OF0
associ at ed, Wt Ne URI £ 1 14met Pe t BSULONE SENnQT 8L agSp 264 0f & RELRB processing
unit 14 may be caused to acquire infornmation re?atlng to corresponding

pr edet er néoreplr va¢ ubsr brxakphg ehagmereencyiesakingdogtverdvhbeheganpl e in
nmeans 19., This then, makes, it_possi bl anpl i n nit 14 to
conpar e Hﬁ% %%?ﬁ%ge e?¥v§%efyg%%§%?rgs%%%&?%gg%r%d%?%?%éﬁgﬁﬁggtgapér a
predeterm ned type of vehicle and a

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 operation of the vehicle from the varicus 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 1s associated

with interface means indicated by general reference number



predeterm ned test configuration in the course of stage 27, these data

- being also stored for exanple in nenory neans 19, to provide a result
relating to this conparison in 28 and therefore, if required, information
relating to the fact whether the vehicle and nore particularly its braking
means do WO QBYdB7X¥Qnction correctly. 12 WO 03/ 0487 IRCPFREROR4DHA 58 As
a correction applied to the characteristics provided, it is possible for
exanpl e to envisage correction of the information on distance run by the

vehicle determined fromthe information provided by the coryrespondi ng
acqui si tidh RREHRET Fioremith %%@W%t@ﬁ%‘%ﬁﬁﬁor{ G T HIPR | Bt hose

acqui si 1AM B dehdilonncdfeddinde thaodiese, acquisition means, in
particulé? ﬁhen t ef}d%e cal cul at ors, ?unction at relatively high
frequenci es. Correspondi ng values are therefore acquired in a periodical

fashion and information may be lost, in particylar at,the ti when
“ener gencyﬂﬁrsa&iw i Y SRS S Q%@‘@s&epcf}c\é qag?l%x%ﬂp?gﬁ?ﬁ the course
of a cal gidator cycle, because the effective acquisition of information

will not start until the next cycle. For safety reasons it nmay therefore be
desirabl-e to add the maxi num di stance which the vehicle could have run in

h f | ; . di s | | d. This.
the cour St é)nael&glcgsf@pg}%ﬁ(sgy&é rég%%rg&;l@ ﬁmg&@ RS, 58l ¢4l ate is

t hen makes possi into n e reaction tinme of the

acqui si t i s oEbased Thiec anad arss S1 reforsmat s carcampruts quiter ndi tad ed
previously, neans through which ipformati on on the braking neans'. response
Dime ol ISR HRa 1 Vadh GiPHq LIRS THE Endr Yoty br akT Bg. can

be providad. i sai Srd dd usteatadufor exanple in Figure 4, which shows an
i nst ant aneous decel eration curve for a train. The anal ysis nmeans then

conprise nmeans for calculating the response tine information using the

relation%mfg 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



13 WO 03/048710 PCT/ FR02/04158 to = tr + tt/2 where: te: indicates the

‘ response tinme, tr: indicates--the elapsed tinme between the onset of braking
and the'tinme when the vehicle's accel eration reaches 10% of the

st eady-state deceleration value, and tt: indicates the el apsed tinme between
t he onsetWfOINGAEHP and the tine when the vehicle' s deRETAFRAZ0M1I%8ches
900 of the steady-state decel eration value. The steady-state decel eration
value may then be the arithmetic nmean of points neasured in nom nal node.

O course_ calcul ation ot her than that described above may b nvi saged for
this respdhsei§ RIS el | ¥l 1HHRrBA T AP tHee c%\?%‘%}?aﬁ“b‘fﬁﬁgﬁ% €0

result in.|ange Ma At anse f 4o oneccal Gl 88 010 £YE] fe tioe@NOd ey yhen
determ ning the vehicle's decel eration, where the operating frequency of

t he cal clctioratien stovihAsapplisatredidandiand estorping gf etlds a curve
show ng a o.-cggl | ed, " saw togt h" Ig%fnorreno%g é’\’hjr?% IS assrg)ci at ed \Wﬁtih an
excessi ve‘ﬁj‘ll o) acfhiérﬂﬁad?%r Verd S Y TH Ordt® 1 ovEPRohe t 1Y PP b em t he
anal ysi s deans Jeyi i fisaiPol i eoffeans d0ssdmes hrihepyebhe! eelgeerd er at i on
information and these snoot hing neans may for exanple conprise sliding tine
wi ndow fidurihdg a2 ¥ conventi onal  way. 14 WD 03/ 048710
PCT/ FRO2/ 04158 The decel eration curve can thereby be snpothed as
illustrated in Figure 6. O course other snoothing neans nmay be envi saged.
_. Final IBhud hior estdrntys] orovi eletli durohgadthievd esen byf f one exsaps ef ar
particul aa[pﬁlle;]ilrggl et’heI nveahfgﬁ[é} guérﬁéréjeer%y fk')realtlgir?gfj Naflated by

general reference number 3 in this Figure 1, may be provided

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 example 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 indicated by general reference number 20 during which




particular conditions may be conpared with predeterm ned correspondi ng
~information stored for exanple in neans 19, as has been descri bed
previously. Storage neans 19 then contapn predetermined test information
for predeterm ned elenents. It may then be necessary to apply various
correcti WG 03/04&71@l ues provided in order to permt CRCEB/ER@2Y04DEPari son
bet ween the braking characteristics provided by the anal ysis neans

descri bed previously and correspondi ng data predeterm ned for predeterm ned
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and in particular the tatter's braking neans are functioning correctly.
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this corresponds to release of the magnetic brake shoes of for exanple a
train, which nmakes it possible to check that they are operating
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information on the instantaneous deceleration of the vehicle
during that period of time. This is then calculated from the

information available by processing unit 14.

Furthermore these analysis means may also be designed to
provide information on the response time of the vehicle’s
braking means following activation of the means for applying

the emergency braking.

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 braking characteristics in real

time or in delayed time.
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“automatically determ ning the enmergency braking characteristics of a
vehicle, in particular a. railway vehiglie, used for public transport,
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This then makes it possible for example for processing unit
14 to compare the values derived from corresponding
predétermined 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
therefore, if required, information relating to the fact
whether the vehicle and more particularly its braking means

do or do not function correctly.
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“characteristic provided with correspondi ng predeterm ned data for
predeterm ned test conditions, a predeterm ned type of vehicle, and a
predeterm ned test field confl guration, these data being,. stored in memory
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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 acgquisition 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 1is 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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where:

te: indicates the response time,

tr: indicates.the elapsed time between the onset of Bfaking
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 vehicle deceleration
information and these smoothing means may for example
comprise sliding time window filtering means in a

conventional way.
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Of course other smoothing“means may be envisaged.

Finally, the results provided durinéxthe test by for example
a particular vehicle, in a particular test field and 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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relating to the test condition, such as for example the
- weather condltlons, 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 described previously, 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 in the deceleration
curve, towards the end of it, and with 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 to 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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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 information 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 c¢laim 1, characterised in that the
analysis means (9) are also designed 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.
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provide the or each characteristic in delayed time.

5. System according to any one of the preceding claims,
characterised in that the analysis means (9) -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 represents the response time, tr represents
the time between the onset of braking and the time when the
vehicle’s deceleration reaches 10% of the steady-state
deceleration value and tt represents the time between the
onset of braking and the time when the vehicle’s
deceleration reaches 90% 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



C10%& ()-X]_]_ 7 3 b@10" ! T %0%WH& () - s109%& ()- 10t 10t

- 10t 9M 10% & () -z&M 109&' () -#:10%&' ()-3 Ya "3 b@10'! %0%H& () -

s10%& ()- 10t 10t 10t9M 10% & ()-z&M 1094 ()-!10%& ()- Nornmal " "Heading
13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading
63]<" " He ¥ ng"/ 8710 Headi ng 83] c" "Headi ng 93] c"A " DefPQAFRRR A0 E5H

Font E % +61=6; AFKWOQWA Y bdf hj | nprt vxz| ~#/ >9* D[ M YaCDEFGHI J7 D

8Hc! "' $&() 0-~. _13Vv457"9: 6=?@eDE$A J=LM\] TXNZX] 3" YaKLMNOPQRSTUVWKYZ[\]~_"ab
cdef ghi j kl_nmopar st uv.6Ti nes New RomanAri al Couri er New'h Root

Ent r?W)erISS u%@ﬁ?ar%“g#@«@ O £achy @f@ﬁg@g@_qracteristic provided

<=>7? @N\BCORR@GH HSLMIIHIRIT VYLl el ’s rrBledef @tid KMImM oAt WMWY ed 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).



