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DI SPLAY SYSTEM The present invention relates to an inmage displ ay system

for displaying 5 10 inages to the passengers in a vehicle, {go§EPTEMBER2003
train. There have been proposals for inmage display systens of the type

conprising a series of inmages disposed along the path of a vehicle and
lighting for briefly illumnating individual imges succes

vehicle passes. The illumnation is sufficiently brief to gmmmmlmmmml ng
of the inmage due to the nmotion of the Mehicle when viewed g
passenger. |llum nation of successive inmges as the vehicl e pass causes

the viewer to see the inages IMA@ESDTQ"_L%‘P ? us image du
persistence of vision, in the manner 4 TEMO ion or ci neﬁ‘"{ﬁﬂ“%ﬁ’ﬂ"'"’l%h
an image display systemis desirable as a neans of di spI ayi ng ady or

20 25 witten ar)[gl di a ranmatlc I nformation, for exanple about the Oﬂoé)f(t
station stop on RCPFHEFH 1?‘6{}9@“ rqlﬁﬁie‘@é“ injaa¢ flispley psepo faldisphaing not

succeeded 3fa %ffsa}ﬁ}ie(iﬁsse ﬁlrgep%h%léofnsegue to, technical difficulties in

i npl enentati o ein triggeri Hl%%ﬁ?ﬁ um nation at the correct

i nstant .5 Accord |Trhgrethavabédnrp$@po%§lla¢§ﬂ infe Hﬂﬁla[v’ %ﬁ‘s?é%ﬁ'st of tH%’ Sr?E E&Hgﬁ%}% gi S posal

provi ded an |ma(%e di spl ay system conprising.a series o
al ong the ﬁaftl%‘ ﬂmegwéﬁp@seé -alaniggthe path of @rvelluchceﬁdij/l ghtidgUfiot nst@etﬂyng i ndi vi dual
I mages; | east .one control unit for controlli ng the lighting of at

| east one i Qat&g individiel 1mages shegessivelyasdhss yehul %/P%écst ﬂ@cwlb-mueiﬂwnpasses
wher ei n t hgs AlffidiGABIbIRAR rtg urHﬁ%BffﬁQr?ﬂgé dﬁr%m gl%tn?&}o% gﬁrveeﬁbj the speed

detecting arrival of the vehicle; ans ivin

of the vehl“dlee‘Vldmdrby afvehicleqrassengen. Mfjumiratibh lfﬁulcﬂ@sﬂs?é 1rﬁ@ge§ia§1ﬂ1e| east one

| mage i gﬁolPse to detegtlon of the arrival of the vehicle to illum nate
each i nti vivBU&C PRFEYEAUFE I8t Hey L 5P tf#t‘els&éeﬁs@eslmlﬁmu@#s image Guehi cl e

Laki ng i nt & AGGGUH: dENRIPEE e HarhBEoABleTl A0kl iRGR L1 00 Of L he

respective w ndows of t he’ sent Avents provi des accurate
timng control &fichtdramabé dmpiaalsyslem?.@desuable as a means of displaying adverts or

written and diagrammatic information, for example about the next station stopona
train route. However previous proposals have not succeedecl as practical

15 implementations due to technical difficulties in implementation, for example in
triggering the illumination at the correct instant.

According to a first aspect of the present invention there is provided an image
display system comprising a series of images for disposal along the path of a vehicle;
lighting for briefly illuminating individual images; and at least one control unit for

20 controlling the lighting of at least one image to illuminate images successively as the
vehicle passes, wherein the af least one control unit comprises: detector means for
detecting arrival of the vehicle; means for deriving a measure of the speed of the
vehicle; means for controlling the lighting of said at least one image in response to
detection of the arrival of the vehicle to illuminate each individual image repeatedly

25 for respective windows of the vehicle taking into account the speed of the vehicle and
the positions of the respective windows of the vehicle.

The present invention provides accurate timing control of the illumination
using a simple control system. By taking account of the vehicle speed and window
positions, it is possible to control the illumination to illuminate each image at

30 precisely the correct position relative to each of the respective windows so that the

series of images may be viewed as a single continuous image through each of those
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using a sinple control system By taking account of the vehicle speed and
W ndow positions, it is possible to control the illumnation to illumnate
each i mageW%to.gg géi sely the correct position relative t %8 SEMTEMBER2003
respective A& so that the series of i mges may be HCA(EQ/RP8562 si ngl e
continuous i nmage through each of those AMENDED SHEET WD OO/ SS83S -2 18
SEPTEMBER 2003 PCT/ GB0O/ 00856 respecti ve wi ndows. Because the present
invention allows thde illum.nation to be controlled taking account of the
act ual po§FSPF°8W§“6’f OPfre Beeatseibe preeenhinyensian allows thy Biudnatibetopeobl ens i n t he
known i maggntedis®kadin I : iL,llumnate.the inages at a rate in
proportion with theg?g%gggﬂggwkggl\ﬁgﬁ@%%qflt}fer{e?ﬁ‘gweéf” Ot &Psem 5 t he

i mages ar ¢hd preblems inrthederovnimage disphiy tsysoems vehiekt invielytiRuAiYee @leven Wi ndows and
may t her efilgree lgte ropscur ed.from éhhe sight of a passenger in the vehicle.
Pref er abl 7 ¢878 MAFE R BioPorighwith the speed pftbg veliclglelnesueh afokinngstan t he vehi ¢l e.

Use of sratie in@geddlatedgt 4d0bik: 8MidPreRBvd ted.wth.a mni mal amount of
modi fication to the vehi clle?ﬁ? si]nglceﬁ%%bﬁgﬁ%agmggwﬁwdmﬂ'o control the 10

i || umi nat thsrefers be glsgured fromitireciight of sprsiengdran thowveligleessary to mark every

w ndow whi ch i g,.} i and .ugl y. Advant ageously, the speed of the
vehicle is der?&ggb%%%&ttﬁg&énﬁ%sdf %S%gf‘ﬁ‘& agftég”t'b‘Pg petegehicle this way it is
possi bl e Use ofsmarking atiewschagystem t6lB¢ inviRerhdh@dSABSn DA dl b &RLEY accurately to
illumnate hzleti rrﬁ% S a}% a Xonsisten_t position relative to the 15 w ndows
so that tfefEcon '?'fivf ¢lf- Apinglegnagigng may heused gheontrel the not nmounted on t he
vehi cl1® wWihufifinatisn fon SevaMEMn@ts, 30 i ' | cause .t 1nvolves' cutting
panel s or_ ot herw se nodi fyi ngs f helﬁﬁgegeswAgﬁgg%ﬁvgv‘ﬂﬂéqwm nmount the

i mge andiSdnfenysnigntand@glyit is technically sinple to derive a neasure of the
speed fromthe he 20 .det ect or. ans, This may be done for

exanpl e by det%@#tg%tbgﬁ{’iﬂ#esp&%%ﬂf é’ﬁﬁ‘é‘ci“‘n eriyed f5em thetoutnubshithhe det ect or
means. Ondetgptm sielsl 14 this waytiois §63sied to lkint (HABaRAL WEER ddpedeat ures of the
mar ki ng asu?frceedﬁt ercm' ??d d'bst,ance apart. The two features nay be separate
strips of 't ApE HF NS HE HHRInge theimagrs abmepnaistent ppsition whvditoake mar ki ng

havi ng5a windewsdoahd: €Rgibho fitkgh as a bar code. An alternative is to utilise
two detectors a 25 predeterm ned distance apart in which case the tines

di fference betWEEpPlyHee krdtiagisingrmerinteda thavahicleahivh & igontdiRniTar Ki NgS i S

det ect ed. pd HRdREMA Ye | tem,is that.it allows the neasure of the
speed of a'Jtnh.e vehi cl e@iﬂgegienvégkf?/@%’%fp%%%m&eﬁﬁﬁs‘é Hingteon the vehicle,
such as a&ehicleghdlisplayiupitafay napat thevmiagh aid e MpigRs, t he nodification to the
vehicle. 30 Pitel;‘tggabl , Lt hE mﬁans for controlling the lighting conprises a
mi cr opr ocessort ' SHRIAE SmBlede feriepdnasire of the epeedhomithamiuavftaa ti mi ngs f or
each 2Mdideiectoserheansieids méy be dohe BERTEMIER, 420305 3 il iR Qcessor al | ows
sufficient| i{ f?ccg{aste timng cont rq@t?be%ﬁ%?&%ﬁ@%&cb& fFably, the
control QPR B detrejermeass.cOnn possibilityds 1o dgtect the timk batwebriiwal i ty of i mages

t aki Ng | MaBir&CF eétarkih Sdid LN i es. Jhis reduces the cost of

t he system because a s%%gﬁraate contdg%n%%%af‘ﬁg?E"eoafeﬂufeﬁﬁ’@éb?s avoi ded. By
taki ng adwawnstipsof tapher maytettheprgihingand embgfaderdgifofi thdddfl RALALN ti M ngs can

be derivgg: e when the i mage spaging is not regular which is

i Npossi nglslé’x%ﬁE{?g&hé%gg%/g% cﬂicl‘ éAﬂ’al?tlcPﬂW?erféf"e‘" Se g\‘?ﬁf{?ﬁ“@ﬁ*ﬂ rate

propd¥t i preddtertninet ldistanprespdrt of whiblecase the@ines diffefned Gddlven thd? Sai d control unit

said res ef\ctt.i ve tﬁ/i ndo a&?fSi ions are represented by the individual bits of
e § HEmpeeye p

a first 8a% ¢ magingstisristesteds Sheadventagdofalisence of a wi ndow
at posi tdyem iathal iCARIWARE N&Gurs BAGE n id respective imge
positions are represented by the I |C€Pgtlr}}glvgg‘g%§°ab§fdeﬁv 8 bit pattern
whi ch r efhalemAKing oa thervebiskecaich ps abtisgasteip of tapeRgia rAhinAeSid ons sai d

predet er gl RSP 'Qgch%)art, and said control unit is arranged to derive
the timngs for 1lTumnation of individual imges in real tinme by

rel adDvel y siPréferably, thdw@edns FertcomtMinQRONRShtRb Lot de 1.2 rate
proportional to the derived speed n(?)g]ft tﬁ% vgh(i)cﬁ%e a%}gﬁcé%% o1 | ng the

i 11 umi ndPPUPE HPTOFAT SR ealtwjae thedlipmination iimings fiyi eacloindivirimakieage)da bi t pat t er n
representing the presence the respective inmage coincides with the bit of
the first bit pattern representing the position of a window. For exanple
the control unit nmay be arranged to shift said first bit pattern through a
shift register and, using the second bit pattern to




20-map the bit positions of the shift register to said plurality of inages,
to output the bits at bit positions of the shift register where the second
bit pattern indicates the presence of an image to control i18 SEPTENMBERN2003
that inmage. This is a particularly advantageous way of deriving the
illumnation timng, because it is sinple yet reliable. Preferably, the -
mar ki ng encodes the positions of windows along the vehicle 25 and the
control unit is arranged to decode the output of the detecting neans to
derive the wi ndow positions and to use -Bhe derived w ndow positions to
derive the illumnation timngs. Such use of encoded w ndow positions
facilitatesmpoprarsat aldvesufficiaplyraprrh@itining oiid & bomdldeags t her eby

i mproving timng_control, The jllum nation timngs can be calcul ated easily
fromthe decoded%lﬁ%ﬂ%g‘?“ﬁ(’lﬁ%‘t Basagesiiosonthel thphghtingiodt plurility 6fys ar e

the positio I Vi . th eed.of t vehi cl e, . AVENDED SHEET 18
SEPTEMBER 28@%&?@? ?‘E%‘%%?%‘%sﬁ’%ic’ﬁs BE%H%%‘?%g['hisﬁgg%ﬁ%%éastﬁéfh@i ngs the
system can ggtanaBechatea sHphf@d @troMid) ' i.on Lfferent types
of vehicle or the w ndows at which tﬂfgwie%?lggdsagg?sgat"'\‘}@%?b%t HEWE| ect ed.
The mar kisngsf thapotiéion obtie imogts thehillominasion dvengAGE Ve e RALAISS BRI cvepde

t echnol ogy izl i gqgi.t sel f well devel oped and hence its use sinplifies the
present systefit "RABRES FRIEEE [P praijarsyiyiels ifgmipassible sricomnrsastents ehich

i1 Tum nati ngnheaghe Lag | ossiblLe, an jdentical position
relative to a glﬁvgn W od\?vacr)?épﬁdgggt&nlxlcﬁ}g&ﬂ%gO%ﬁlcivalb‘éféd necessary to

prevent jitter oPrederably, innaidreniroiagé seidaegidcive RindswHeRdeis 28 @ vehicle. 10
According to a second aspect. of the present .invention, there is provided a

control neaff@resshted Ry thedpdividualritsof o fiestdnh atternbwihicl tepraskdtuind pratenneor
successie | S ¢Qf ries.of ima di sposed al ong the path of a
vehicl e lgs %Ee' ve%f%cwgdéggggis}goﬁﬁSPé%ﬁ?W °f SRRiRg amEaRd s3d resprciivged t o
illum nat e integeiposigions &t rélﬁédéﬁl@ﬁiby%dlﬁﬂﬁv.idﬂaﬁbi@cQf{arl%ccﬁﬂrﬂiﬁﬁttg%ns&/ es in

positions which, relative to the vehicle, are different for subsequent
portions. THETeSerdhrIPEaqree or disendsef pmessent positien shidpradeteommmed isfdczent

ortions of e J. f,inages to pe vi.ewed by a passenger in the vehicle
gt di fferen?ﬁ %‘o%ﬁﬁ%ﬁg"r&ﬁ‘)ﬁﬁiﬁﬁ%taﬁ@ﬂ&% a8FiYs tW!%P of H@Uﬁg%%_ﬁ)ée_r i's
| ooki ng.  Thingiv@nl fiasies imkdaltimé By kiWa1SH S48 T Bd fisih 'IdtCsQ%c[n{agﬁ\@aﬁkﬁﬁ af ©

illTumnated the images in an identical "positron. NUIMer ous
vi sual @ff etiaic pioppBioaelp deedtrivbdspead ef thhechivkgmdvbemetnpihet he passenger

may be nove 2 ) r.exanple, the . es of the first portion of the
series of iﬁlﬁlg{eugaq}%gf fgée)Sp ?‘%vg%ﬁ%f"févdmgchgﬁgo’itpﬁléC%PSPﬁQa%%mséﬁ@gt he
i mages of tihe premecthPRihicERe Qﬁggeft@ixﬁﬁreé%Whi‘?@fihkh?ﬁigﬂgﬁaﬁgrgon.the
opposite side of the window This novenent nay be co-ordinated wth the

content of TRESFHEGRE Pesitioncofanpindowt Rer @@mpta the oontrf] uhitenay dreiagangtids pl ayed
on one si de;Qf,; i be i.mages of a fi.rst rson | ki ng and the
portion of etg%isng %ﬁz%ﬁqgﬁgﬁﬁ’g@ggﬁ%ghsq %’éRB?@§t?f@“\qj H‘F&‘E&Eﬁévop YPUG 1 he

second (6r smap tialbii mgitions of BekhiRGegikiéLrol AR JIHHALESSH iR A totdﬁﬁptﬂ i§_having
on opposite sides, of the wi ndow a conversati on. Numar%u’s ot hier effects are

possi bl e wi #PiRessiopgehihe ghifl resptenvhere slttsepord bibpatefn ndzate theqaeseficd mages,

it is 30 des o. i llum nat e. ea jmage in. an identical position
rel ative toéf{ahgm\%ﬁ?\&o%nhggﬂtl@a%f’ ﬂgggla} lén‘%S j!rg'tstl%Fpﬁ)ﬁhCH ly pdvaRfagRENSD SHEET
18 SEPTEMVBER:2O0ErivAgobe divignitondichiy b ABRAGE sfpit §& BELRENt 1 nventi on,

there is provided an i rragqe di splay system conprising: a series of inmages
for di sposal al off§ierahdy.she magingengadds shapositiaph of mindows abmigehé yekidle uni nat i ng

i ndi vi dgal JBees, contraqlli the lighti to

i1 umi ng? e % nagegonst%@g%{gg%{e %ch@qﬁgoedcﬁé%?‘gp‘ét ngélé%geg‘?cnﬁ‘g\m‘?ég%forf{]‘z%ﬁ% series
of inages cthepindo®spesitingiaad td wkehe dyitd Gatdody Ha¥itEnk eRu&H sRIUENCES Of
images. By cyclically interleaving different sequences, the control neans

may be arr dHY@iadien dgingse | Such gsanfepreded avindot potigomsdagibneeshe i n parti cul ar

by only illum ' t he . s .of . t hat. sequence. Thus [f the sequences
di spl ay di LlhLn °h?’36%%f8%’?§?rgm“é‘8“ tt?“?ﬁ@“%@@?@ﬁwaﬁmc‘!ﬁ’&ﬁg@ns ﬁ8n¥§pe of irmge
shown, for Exdlphehatiop8RthiiEa Be tNBulkiciBa Sl HRY the"lﬂ-ct:g@dtwih@@wggﬁgoﬁso

physically replace the i mages. This nmakes tfhe systemvery versatile.
307 because the appropriate timings are the positions divided by the speed of the vehicle.
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Al'ternatively, the interl eaved sequences can be used or to create speci al
effects by appropriate choice of the inage sequences and, if necessary,
control of the 15 lighting. The fourth aspect of the presenty8 SERTEMBER 2003
relates to a capacitive discharge circuit for a strobe lanp in the type of

i mage display systemto which the present invention relates or to other
systens where it is necessary to provide brief, bright illumnation . In
such an image display system it is necessary to illumnate the inage 20
for a sufficiently brief time to preveni blurring which is caused by

relative no hg image whilst it is |it. For exanple, where the
trainis expecighm? % Sir%‘g%lbétc Peingihe gncedsd apprkingste mygtem cen ddcoinimddag

rel ative nodgfeatt vahdddh LJR; Iy e.to, say,. t he period of

i || unination, nust be t Eoptgl g gﬁ%@%%é”&%%&?%%ﬁ%@%@évwbémps used
in a capaci thevaagessarbaisipde Aoy bé 6€lbétbd.ar e known for providing bri ef

illumnation in ihher applications. However, the known capacitive discharge
circuits woul d béleRBHIREsSaREhmsa b@,coﬁam@handd\%almmga@ﬁsiu‘eaiusgggrLtolag pr esent

type of i i e This is cause of the requirenent for the
i Il um nat5i o%%?’gélgéj %ﬁ ﬁﬁﬁ@ dﬁ’ﬁk%ﬂ@ﬁggi‘“&?tllswsbﬁlhgihﬁ6$ the prdsentwiystegy ' S eye
to perceive a sufihownGhaed 84l | i gh r the imge. to be
visible. 30 It r}ust be not edﬁlﬁ%gﬁ%ﬂ%h%{%°§?9€ﬁ‘iﬁa&gﬁﬂd umnalRg gchilBagof t he
order of 0.1, asclow)y &epossibler asidedtionil pBsiflod MlfHve ¢b § b each franme
s visible Lora fuch AVENDED SIEET WD 00 e S 2Ry bR BOE °0003
PCT/ GB0O/ oot%“g’é‘ F-argéis PEKHACETSERY P Pravert jitkner dfifiethetimbge VieReEBARY t hat
t he di schar RA%] 10 the capacitive discharge circuit stores a |arge
anount of e%?ﬁglg to %g hlldeligll'e a sufficiently bright flash. However, this can
be incorifatibl e Atdodihiier Lo Apebeshd SRBRE Hvbhidln He ﬁ%@%&h%p% nust be
; _ X

charged qui ckly w thout creating a high charging curren anpl e, at

a typical t?ﬂ&#ﬁl gpansdoin igpepdispliydystemypr bxédﬂwiﬂlnﬁlmiutiﬁ?@@ddaﬁ;iﬂfinﬁgks it is

necessary fgf. -Ql r | tg flgsh, at a rate of 1 S Hz. However,

charging t he ‘di gg%%ﬁ%@%égﬁ%ﬁ%%?%&f P&ﬁmﬁa \phicke g5 Baveliclegasses,evel with a

known capacwhdreia thd somlal Gieardii§ Sithtee8 8 ALESn Yool chargi ng current

whi ch requires | arger and nore _expgensi ve co%f)glﬁerelﬁ}agéf%?s@e&&ﬁ TS current

and al so i riithascEss phimagesiarpositiops which, rebaive te R Vegicld, BreQlif8fenM@s dS, t he

known capacitl i ge circuits do not neet the requirenents of

creati nqgipacslghﬁe :B%Iﬁéﬁﬂ@g‘bri ght flash with sufficiently quick recharging

Wi t hout creati ngrhexeasdia¥s:ce HAthe hRGesYhd AGEOL NG Lo L he urth aspect

of the present inventi on,ﬁ_t her e ;ps or oneglg%na ca%%%gi'eﬁq\&@o‘a‘lo%ﬂé&@e circuit

for a strol&fsAfpmagesipbe ¥iemgd bata paesmperanehavebsd@ RO FareSt SRpagist or for

storing chay;gg; 3 N trigger circyit arranged to trigger

di schar ge of 't teﬁg?&f@ggrto onelbgglbea%%sg e’ilﬁ#%}gr&tﬂas 8QIHTIBls Witntbe and a

char gi ng ciknowntystans inhehisli tHe@aslis & TBuRiSEHAEE L{ Ren@l 80ged to

char ge d1e atl | east one di scharge capacitor tﬁ%%ﬁﬁg#ﬁﬁﬂﬁ%atlg?gﬁ?ﬂseri es

with t hed att ioxsmugceousiviinkativstsda baathioved, Femustsibe Ohagdviewedsy @fe i N the

char gi ng Ciph&Hh Tedolyi= 1€ prgblens with 20 nodifying the known

capaci t i ve larsc eé?agé b%i r cuflttagb%ﬁ@ gtf?’f%ﬁ e, driosay of e dirg portiasi afitbe | evel

Wi thout cr sardsiuf imagos neyselientiitn e Sttt tle wilhhd, LA oLt gppLNe fact
Ve '@8718?%‘5

that the RC charging characteristic of a known capaci

circuits creRoPdPOBieniohihe ssresmpy g ilbuminatnd ob exapesias sidd\st BXREMERE I al shape

of the RC r i St Ln contrast, the present invention allows an LC
char gi ng cﬁgrga%ﬁegf%éy E%C?'Brcﬁ’éatﬁ%ll%);%‘%?ﬁ“éﬁf e imagesa Fonsxamplethe ge ti me

for a diSveportxiofith® seHéey ik AW RtsiREF LS indh w' aped as.the initial
part of a sine wave. The pﬂr]g,sent invlenti on |lsndg srﬁafr%ergnaéﬁ%f’g@&é#fi ci ent
because it PFEO%EHiRmend thepewion lof atshiesi audhie s@paé sidk of e Jindwwi@dy rat her

than by a ISt} ement . Anot her advantage of the present invention is
that it al F‘g e§tt°#é%i5§4c?ﬁgﬁ 8?50%5@18%3‘60 °f oY e'ie dmprossipe of Fiskpeonype

i nduct or. having@ey oS RRRAE 5itbVST tHE SENRMAEcIVEGKEL S, Cosh.Ola sufficiently
| arge inductor would be prohibitive, but it 11]%@ %‘té‘g%mélf)ﬁihéfciﬁ?%%m
possible with this technique. Within each portion of the series of images, it is

30 desirable to illuminate each image in an identical position relative to the window, so

that there is no jitter or drift.
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18 SEPTEMBER 2003 the operating characteristics of the strobe |anps in an
i mge di splay systemallow the use of a fluorescent tube choke type

i nductor which is cheap and easily avail abl e. Anot her advant®&8EPTEMBER 2003
inductor is that it allows the energy of the inductor to be fed forward to
the at | east one discharge capacitor to increase the operating 5 voltage."
This reduces the required capacitance of the discharge capacitor for a
given energy output. For exanple, this nay be achieved by the charging
circuits including at | east one reservoir capacitor having a capacitance

greater than said gol®ast QR84 ggpgmtgee?rggﬁlg%lteg@?; ngeeigtaggé paral | el

with the series assenbly of sal eas éf and said

i nduct or. 10 ifRage displby yystdoh eomnprisig: B@ex@ésrdﬂiﬁn'é%érsrfﬁxlr %{sﬁ%?%laal EY at@%t’anged to

di sconnect the at |east one discharge capacit e chargin tfrcuit
during di schipleleokigithg far biieflystlunmatiog antividge iea@sCind@onréQfeRXaM! € by
the trigger %iggﬁg J¢ O\ﬂ#ggd %Dhg trigger circuit being also supplied to the
switch. This“p e ST 1EUER O BB o aEpesusessigEhigs thervehicle fpsseag fed to
the strobg | i gl i ul. ndesi.rabl e because it 15
woul d i mose%ﬁﬁgﬁgﬁtegg%%cﬁgg#&? Rrgﬁ@%e%.%] ﬁ?ﬁrghg&%gy gltﬁa VitnteFcay ebseghensse | anp
and coul d caofimdgee | anp to enter a node of operation harnful to the | anp.

Desirably, the trigger_signal is su.é)flied to the switch through an

opt ocoupl er in t heYyskrady iniprlesying différant seqiminses) 4w doheolatlvanhagdet hat the

switch is on t,.t he zeraq-crossing point of the mains cycle,
renovi ng thek%naé{ggag %ir@ma‘% eg%idéﬁp ¥ 9RO ﬂjﬁsﬁﬁu@ﬁ%’ﬁwlﬁl%f&ﬁqnl)aﬂ@m%gby

i mprovi ng entiegmagdsidfehR Redtendd) L td i circuit conpri se
nore than one -str%ioe Iarrp.@qﬁl n tﬁléhﬁggggéégée\ég%&é?%ggg%&g tmgfﬁ'éz}gy has
separ at e i séRaygemcapabingotthe typiofSempge sowit, forageimplidepstidisy oMb b i S
not essenti al, 25t Al DEFDRﬁéHEET. 18 SEPTEMBER 2003 _g_ Any or all of the
aspects of t ’B’tlgg'é € PERFLAPRYYCal yenlacedhp imaats Bhis ordientitispsiem Veryal | ow a
better underadrgdpgd ng of the present invention, the follow ng description of
an i mage di splay system which enbodi es all the aspects of the present 5

invention is gi veﬁltbylagi\m}y,alfle in@nleavedisadienCeseosn B uSedMrith cFeafefh el feist Ne
acconpanyi ngbdravvl ngs |n.vvh|fch:, Fig. 1is a viewof a sectioh of the inmage
di spl ay syst PhiPREPRyRioChaicepf gheigagesequencesiaady ibhecesserys comil bf theof t he
section qf tlk%t{hgjage di splay system 10 Fig. 3 is a view of an alternative
control unit for the section of the inmage display system Fig. 4is a flow

chart for the confieofouphespeanofitimpresent heres@uH reRkesUhh bapacitive discharge

circuit for a strobe lamp in the type of image display system'to which the present
invention relates or to other systems where it is necessary to provide brief, bright
llumination . In such an image display system, it is necessary to illuminate the image

20 for a sufficiently brief time to prevent blurring which is caused by relative movement
of the image whilst it is lit. F or.example, where the train is expected to move at.a
typical speed of 30 m/s, to limit the relative movement of the train and image to, say,
3 mm, the period of illumination, must be 0.1 ms.

Strobe lamps such as gas discharge lamps used in a capacitive discharge

25 circuit are known for providing brief illumination in other applications. However, the
known capacitive discharge circuits would be unduly expensive, large and impractical
for the present type of image display system. This is because of the requirement for
the illumination to be both brief and sufficiently bright for the viewer’s eye to
perceive a sufficient total amount of light for the Image. to be visible.

30 It must be noted that the brief period of illumination of the order of 0.1ms may

be contrasted with a TV or cinema film where each frame is visible for a much
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Fi'g. 5. is a side view of a display unit of the image displ ay system Fi g.
b is a cross-sectional view of the display unit of Fig. |S£E'|ap é}&e
15 . line §, @53?&; 7 is the circuit diagramof a cap&

circuit forr W& ¥F ghting of the i mage display system Fi%TEBL06 gr aph
showi ng charge curves for the capacitive discharge circuit; Fig. 9 is a
cross-sectional view of a first altéfhative construction for the 20 displ ay

unit; and Q cro ctional view of the second alternative

construct i f;hg(# %r%p?rL& &itd s@'e[fﬁ ¢ tispgeesany hat the disthayeesonacinnin e ar r anged t o

di splay i n%@(ﬁn\teahs)éhﬁg@ﬁ&uﬂ@to?es‘d@é’ik&dn@ou%“&fbna‘%yﬁ)&Bﬁb@a sufrig&eli on of the

I mage dISplg%lé temis illustrated in Fig. 25 which shows the el enents
T

mount ed adp H@Wﬁ‘éﬁrﬁ isrca 'PFé“WPWEtP]éW“fl&C chsrginglrequitepentsethet a rai | way

track. They k I 1. each ogint ed AMENDED
SHEET 18 §S€ Té%ﬁ%g%oég éd%'é% %@l@ %%@F%&%’éé’éé‘mﬁ Yisplay unit 2
whi ch has ¢xagiplej 2ig ty{pi@ﬂ;trmnbmidlofﬁ(lmfsandiet@idal Wiatowspdeg ob2h gt isy

The i htlng is controlled by a control

|IIumnat|n theflndlwdu i ma %Lﬂ??F

unit 3 contf&EYEY T8 &8 Sﬁiﬂd l!%‘ai‘atﬁy‘? FxEpeldeyerer, chasgipgthel i nes 4. The
section coqisdh@lgh ebadiior tiEqEN {oqlsufmleht Jévéi@ﬁrh wlgea Qa%venunber of 5 images
1. Although only four inmages 1 are il ustrate 5 for clarity,

desi rabl y disrbargeipisait crestes avefy highyhirging Icyﬂémwhtcb rerqedcﬂdagerhﬁd morber and hence
cost of t oI NeIR na | em nma orrprl se a single
section agﬁf’r ustr ?dﬁgh&%é,c&j{e ;ccumg? % ‘%u??&@gféﬂfé"’cé Pons to display
an i mageé fmqulamlenmghlrothdrmrdsTﬂiekmamxgﬁﬁacﬂnvalﬂ&clm‘rgeacu&ulltst@bio?m&tZe to be seen
t hr ough a i ﬁle wi ndaw of the ehicle, far exanple A2 where the vehicle

is a trai it FAUEGEL crpay @f‘“ ppright flashrwithsuflfeicaly ghghns a st at | onary or

;:Eangl ng ggag%m@mmow@mgggk&gs%%h&gﬂngw;@p,@ change may create notion in
e viewe

e

According to the fourth aspect of the present invention, there is provided a
capacitive discharge circuit for a strobe lamp, comprising: at least one discharge
15  capacitor for storing charge; a strobe lamp; a trigger circuit arranged to trigger
discharge of the at least one capacitor through the strobe lamp; and a charging circuit
for the at least one discharge capaci.tor arranged to charge the at least one discharge
capacitor through an inductor in series with the at least one discharge capacitor.
The use of an inductor in the charging circuit overcomes the problems with
20 modifying the known capacitive discharge circuits by allowing charging to a
sufficient level without creating an excessive charging current. This results from the
fact that the RC charging characteristic of a known capacitive discharge circuits
creates an initially high current because of the exponential shape of the RC
characteristic. In contrast, the present invention allows an LC charging characteristic
25  to be employed which allows a faster charge time for a given maximum charging
current because it is shaped as the initial part of a sine wave. The present invention
is also more energy efficient because it is current limited by the inductance of the
inductor, rather than by a resistive element. |
Another advantage of the present invention is that it allows the inductor to be
30  afluorescent tube choke type inductor. In many capacitive discharge circuits, the

cost of a sufficiently large inductor would be prohibitive, but it has been appreciated




i mage for exanple |ike the bouncing ball shown in Fig 1, or nmay be a col our
change or other visual effect. The inmages 1 may show an advert or useful
written or graphic 15 information, for exanple about the neyd SEPTEMBER!ITD3
vehicle. Desirably, the images 1 include at |east one horizontal |ine (not
shown) at a predeterm ned vertical position relative to the inage, ‘
preferably continuous |ines running above and/or bel ow the main i mage. Such
lines will be picked out by the eye of the viewer and act as a guide to
conpensate for vertical displacement of-20 successive i mages, for exanple
because of their nmpunting position or because of rocking of the vehicle.
The |ines neiyie perhting aiatsicterisacsngtivndtrobt lammpsrinti Ghs@nikphiyseemaubwhye a

separate uItra-¥i let |a T}!']] display units 2 illustrated in Fig. 1 are
wal | - mount IedJSSP ?ﬁ&om‘%eaﬂ@baﬁ %&Rﬁéﬁiﬂ‘&t@ Whigldswhearrand cesilyrpyaidabdn t he wal |
of a tunnel or a i : apdi ng displ a nits could be
used V\Eer e there %Eééagﬂﬁnﬁgpg%%é{{cﬁﬁdg%ﬂﬁ 3@%‘%’5 %elmlé‘ﬂg}' ﬂgthg H’Iéib‘é@r 1uneed

to be fittedoae fdrondtatcaslcabtang dsbRarpatdpabiorthiickati GLepatgl) as al coves
in atunnel. In this case, the gap between inages 1 m ght ihcrease but this

creates a mivVieltags Thisteduesaniereneiredapadienesofi thadiectangt @pagiloy fakietfes t he

frame rate iwt in the series of.i es 1. 30 The circuitry of the
i nf or mat i on%é?rggf%ggﬁgygqre%a?lgﬁi ﬁhllslfg?)f%t @g‘lqvgg% the chargimg ginceits npladingcat i on
of the vari Qukag! BBREES/ oirtabdtSiofh L3 trol .unit 3 WO
00/55835 -1 0O ias shown sochgfr)rat ipca?ﬁlg%gléﬁ?ﬁeang%g{% gt(%} gﬁgégaa&%a%gﬁerENBER 2003

PCTI GB00/ 008&5®Bhatge capmnitoralonuevited inpatalldiesitiatheisafi¢sassedthly as0id sii@deo as a
source of el echronagpneii c_r.adi atc'hjgn arranged to be incident on.a passing
vehi cle. Th&SCBHER 5FPaGHoR2ng spdiRgHsiorc onpr i ses a detector 6 in the formof a

rode 5 101 | cct e Traut ke i AELTH, IO Qe Bl eal e -

diode 5 reflected fromthe vehi Ing i s e at a

predet er m néekspursi discharge exgicitod from tiechd el BE siuit@luritls Bisthark b e 486ast

radi ati on redu&gs the chances of false triggering for exanple by the
internal veRPEFECHAghiaPAG T prasmpls by therdsges dignalippevided thg tvgesi Gikait A
refinement is; I I: . e spurious signals tr.iggering
he dot ect or - B SRRy HRR e, B B U i Renes B8 sed

with the debegded ® thestngedans Husivedisshayge] @hiedhasl ERduldesAld Raust ie
urther includes a m croprocessor 8 which runs a programto

control 1énit 31({ E

cal cul at’® WO GROPE BidH ekeafiths s¥RBY on theowteetd tkestiobe fdwep ondtqoutd of - t he

detector 6 i . culated timngs to trigger
@B_ﬁe%l@lﬁ&)_?_%gﬂgf § flogs bg&é%gaglpﬂtgﬁ&%l %ﬁ]t,l%raﬁgn. cont r ol J 99

the illum nation. 15 e m cropro SO p€ and
moni toring funct Dessabiythe tiggel stephissuplicdhe te@MER khrbidt andoptéddupef ti cul ar,

the micropr &2 3m §f al{lscg:%o—tug]a%. %ES Lellts th%fadgrgr?tagdeet}ngctgé) gwi?chti(s) oglet o b
. y re-enabled
at the zero-crossing point of the mains cycle, removing the need for a resistor in the
20 charging circuit and thereby i._mproving energy efficiency.
The capacitive discharge circuit may comprise more than one strobe lamp. In
that case each strobe lamp preferably has separate discharge capacitors and scpafate

trigger circuits, but this is not essential.

25
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arrival of the vehicle, to derive a neasure of the speed of the vehicle and
to determne the positions of the w ndows on the vehicle relative to the
mar ki ng. 20 For the purpose of speed neasurenent, the nmarki{T@SEPTFMBERLI20D3
vertically extending strips of reflective tape a predeterm ned di stance d
apart. Passage of the strips past the detector 6 cause pulses in the out put
of the detector 6. The time difference T between the two pul ses acts as a
nmeasure of the speed v of the vehicle, because T = d/v. The output of the
detector 6 is connected to a counter chdirn 7 which 25 neasures this time
difference T between the two pul ses. The neasured tine difference T is then
supplied to the AingoopHofthesspecs. of Theepresenk invgntidmsnaebcagtisd Inhe W ndow
positions. For,this purpose, the marking includes a bar code disposed

i nedi at el y S4B 9%Mhe two strips of tape. The output of the detector 6 is

fed to bar code epi t ' s indtself of a 30 conventional,
comercial ly ava?ng?\Z%tbfgcgmggﬁ?g %rfﬂ:(l:eo‘%f SCBEH%VHPO\‘?E g‘i’l WaSses) the
out put of t BecHpi®CSMn ifraks d¥BIEY AREE WYCH dhh Jaa: '

reflection of the 18 SEPTE E% %03 -101 el ect rsggraqgeﬁae chpgéata?g%?egﬁ from
the bar &odwventinm ipgiven bytevayhifmosémitdivkecanek: witerddaenoeasithe T he decoded
bar code is supplied to t.he.méf%g%?rocessor 8 which uses it to determne the
wi ndow posi $9°GE2fIHE SUPEAICY he control unit 3 has a nenory table
storing differeng,SetsS, Qtw\WYradow it d far. respective -bar codes and
uses the 5 decode1 bar code to (‘[Moogckb?lt%é %geﬁ‘%%ﬁy{g%%‘l e. This may be stored
in an invol ati | eFigedixa/diagratrineatioiviswopf the eEanfry 8f theWedlioaor &t iFRROM Ot her
forms of marki ng ma%n.be used to derive the neasure of the speea of the
vehi cl e. FollSRIRAMBIEL i nstead of using two strips of tape as the two

featuregpto deriy: ! | e n eat ures regogni sable in the
out put ZP t he dejiglgb% %fa %Eﬁg%%&%ﬁ%@% ucggg?la'*%trgoﬁﬁlﬁﬁﬁ&@ntoﬁgl%aﬁgﬁni ng and
end of a hodisplentytdny, extending reflective strip. Aternatively, the two

features coul d be the beginning and end of the bar code which would be
advant ageous beckifistisia flowghait v dherconhel preswnt mn it e coefrblenit ve stri ps

t herefore reduci e apount of Jwarkin the vehicle. Alternatively, the
detector 6 coul dﬂ b%;pgralssl%e}”\?\gogééjéﬁpkyeu“g&% FE&C GHPRY SEHC5 and 6b a
predet ermi ned di Bigafiise dospRetional HieWirehe &Giasigy thieof Figes dikd Sbspae T bet ween
the detection of _a single feature by the two detection units could be used
as the feaslifceXioKit he speed v of the vehicle. Fig 3 shows the arrangenent

of such a contr of; [ -t ' an alterpative to.the cqntrol uynit 3
of Fig. 1. Fig ?‘%%%hgg%%@a§%£%§3r3 Br Bk Bthase® il Rl T 6a
and 6b but thbBemspuWigesy ¢ctdng] be arranged on 20 the opposite side of the
train track so the train interrupts themand there is no reflection. As
this arrangenentfigad sq@apherospegehargs wevasdorsthe eabatitvmdischirpgtieciteat ur e,
such as a singl eg:std ] retl I, ape_at. the begi nning or end of bar
code, it is advgf%?'a%lesgduégg%se%%@éi l."ﬁﬂ@&%@é?ﬂégé%ﬁﬁwwgﬁ?wng on the
vehi cl e201 nlispdadurdf; andi ng mar ki ng, the speed of the vehicle could be
measured in sone 25 other way;:for exanple using a radar or acoustic

measur ement syst ﬁ'nlq‘ﬁatqﬁ%sséF?-téPr?@]eY%é‘f'iPrgg@%?qlﬁégma@é%?omsmctm&m thg encodes
the wi ndow pggifigns and the control unit derives the w ndow positions from
the marking. "THis 1s advant ageous because it allows the systemto be used
with different VEfiiolags displayngstetnfid tentd wi disny Boipes BUFiekégaga but is not
essential. 1f.the [mage display systemis to 30 be used at a site where the
vehi cl es ha¥fé! W&B\%aitﬁ%m- segtioaiof therimpge display Fyntem isiBustatefow o di t i ons

may be or 1 i - f anple.in th VENDED SHEET  wo
oo/ ssa~zg- fgﬂ% E%%Eﬁ%%geggﬁ%mgﬁtﬁgg%g Pﬁ%lvﬁf”icﬁ% %&%TPQ/ ®of the

i cr opr ocessifuceit.a rilteaytiacloV g0t orOaSnEREC piutalitp of diges i b HAAGudAEN
stored in the control unit 3 when the inmage display systemis set up.
Alternatively, the information representing the w ndow positions nay be
transmtted by sone ot her neans such as a transponder nounted on the
vehicle. In 5 that case the nodules will have a receiver to receive the
information and conmunicate it to the mcroprocessor 8. A vehicle
transponder and di splay systemreceiver or transceiver may al so be used to
conmruni cat e ot her informati on between
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the train and control unit, for exanple control information, such as for
selecting illumnation of one of a plurality of interleaved sequences of

i mges.: Therefore, the 10 bar code chip set 9 is opti on3$ SEH U%3993and
form of theyowwdssseg is not essential. For exanple, the apci/gnéooofsst he train
could be detected in sone other way such as fromthe change in the out put
of the detector on arrival of the front end of the train or sone other
feature already present on the side of the train. QGher forns of detector 6
coul d be : ; s . I . kL a-red

radi ati Onf}é%ﬁg%ﬁfﬁg@%yﬁégﬁl% h%ﬁ%(ggﬁgtg %@Ir@&gﬁéﬂarﬂ% fog'é? gr n?g%i ation. The
sour ce coullunipgirgrtheandafudnmegee. Shplaghting issionteollod by heorttrohunit 30 t hat t he

train interrupt beam to.detect arrival .. cquld be omtted altogether if
t he det ect8p™¢ teiéqatf‘%glsg]ﬁy'é%?éjﬁtresf’%c&‘ivﬁf?%’iﬁ’?ﬁwgre the vehicle conprises a
plurality of | irakeeticiadohirél(dby thelcohtol RAR Sichh Rcluge 29 nRfB¥idle separat e

mar ki ngs on different carriages, whereby illunination is controlled

i ndepentienmpgesfloAlthenghonlyrfayrdmages 4 arq ilymtqdin Figshion sleritypdasiseblg epar at e

mar ki ngs. ' 2DAar; r t he speed for
each carr it%-%{eu%v\b% %Eﬂ%’ M}.\%{gﬁ#’%ﬁ %r%?lgceg@cgnuu%a{)t% gglt%ihrghﬁcﬁgf H%%%@F g?r%%er e the

carri ages upias3. Thedmagedjgsayaslysteh inglficbiypdiefaf shigbrectpae illistrdted inexanpl e i f the
train is accel er:i\ti ng or .decel erating or .25 there is .novenent in the

coupl i ng Bé& le@Plirplsteasisiveseruions tpidisply 3B Amage fOn? IPReehi®E-opr ocessor 8 is
iITustrated i nhdgnab MrObf AsulithiWsich@rde skdh tﬁ’og%h EsindldwHiER obihd the _

m croprocessor 8 nonitors the output of the detector 8 to check the first

f eat ur &0 ofvehitle, fangxemply, A% whrsaithe epide s t®int unti|l this occurs. 30 Wen the
first feature i t p : : .1 n which the
out put of the gg‘?lg@%gsrcl t‘égeltgé?fcgﬁﬁ%gge%m}lgﬁ%ﬁg'gg?lfa%&mﬁ{\og%s‘e g{ﬁd feature of

t he 18 SinhPEENBERie260 Sucdssidely 5 PBShamieh GBI OM B in It viewedi Ng. if this is

not detected, the progra roceeqs,.to ste ,Sr%, in icq the m croprocessor

8 noni t or SMEEFOLTE H?qﬁfgl{eﬁ?@mt‘:ﬁlﬁﬂ’?grshw 187505 ™M3ePet AT A “FiP8Fhe el apsed

tine sincerg@tasiuaileef Thbanddet §inal SRIWALadIES oAERPHE erPorighipRN0l d. | f not,

the programrepeats step S2. The threshold is set at a level alittle above

t he nmaki minfosnadgpdenexample gpou themextstapdortthe yehidhie el apsed time exceeds the

t hreshol d bef oxg.: i t . ramreverts
b§s1{ag191 tgg Eré?%osr f Fﬁ%ﬂ% S 1badt (?\g HGfiLdnth Pﬁ{‘ﬁ@ %g P4 39

back to step S ITst ature o rking once again.
Thus t he phdeshohd yerteadgmstion redative tauth® imadge oneferably kentinugistlineg f r om occurri ng

erroneously in the eyent of a spuriousgsignal eari n .t he output of
Che-det ecFHrie b6 Her Pl U ST skt P e Do R pied Pt B diF 52 bef or et he
el apsed t iep@ofRNCRONEG ahilet bl RElObdomphiite FdiQeRicA Asplitdhaeeeds to step S4.

I n Stﬁf S4 the m croprocessor 8 inputs_ the tine difference T between the
two put®esuaeessive frprges Senfxarrle hefapsepf theinmpuniipgRasition gf bacpse 8heed of t he

vehicl e. Fécmlgloy the lvBhiSik EPhethes HAF b TnTIsHI QGRASA ihnifRoR 2AA fiEgkedt he

appropriate 15 illumnation timhnhgs and transmts control signals on

control | ntdy akeparate hidvoevial¢tddmgs t o cause illumination of the inmages | in

t he respectivedi Y. i J:he. [mi.cropf,n i the timngs
for illumnati gﬁcdgﬁ)l]a é’@#plhh&é%ﬂ?d IE(?I 'el%%ee‘gglfﬁg‘?@%{)mtﬁlgqll%[%&lﬁgnﬁlﬁ%t e each i mage
r epeat edl yeHicle wilidbve femdxample dar vadll dffagunnehiral catting haltiough fiee- al | ow t he
sequence to (Pe éilﬁ?med,fr%&gach OL t hose, wi ndgp@. To 20 performthis

cal cul & i SANIRGESHIHEHF %WFdB’ FraRELe S ap g™ &mlf‘tl’ﬂgn_%‘“_g&"_si tions, xw of
each wi ndges, ﬁic%iagé@ﬂneeétta%e WREddrBithd dbStaflay oz hPpatiDir (AL Véngiing the position
Xw by the neasured speed of the vehicle. As the control unit 3 normally
cont rol s plchraklcovenijestunneht Inghis tase.che gapdsiwden irsages hanight éncogasocessor 8 al so
t akes int : .DOSJ: L i : . ] . i,we to the

det ect or ut 1%9}5%%%% &ﬁu@l@ hdést”%r?%%%gytP??'wwi{"l'a\%g?xgis%gﬁgk% Mumi nate the ith

I mage at pese tdtoa thay péiorintheaectidsiof whapdoW at position xw can be derived from

the neasured tine.difference T the foll ow equation, t~.,~= (X.+ x,~)~
T (1) k) The circuitry of &e?nfonnaggn display systcmv\lﬁs H%Stﬁﬁe mFig. 2 in ( )

which the location of the various elements in the display unit 2 and the control unit 3




By storing the imge positions x; accurately, it is possible to control the
timng for each inage 1 of the sequence to be illum nated at an identical
posi tion w&\gw%%/;%% -14 18 SEPTEMBER 2003 PCT/ GB0010t8 SEREEMBER 2083 any
gi ven wi ndow. "THP% prevents sideways shifting of the vi REFHCHNEYE from one
image 1 to the next which can create drift relative to the w ndow. For the
same reason, it is inportant for a dBnsistent value of the w ndow position
Xw to be used for. all th isplay units 2, in the sequence even those
control | edssgﬁwaf?hflé’?té ly%’ﬂlﬁﬁf’?ﬂy"%?ﬁ'ts 3. However, the relative val ues of

the wi ndow posihd @AM @udeESSinfihtdd 152] g | S acceptable if the images
are viewed at slight lci/' di fferentmpos%dtl%g}n%lg?ee% %aftal.s'\(/“ércf 8Fdi fferent w ndows,
it

provi ded elsetyoreagactisiradintiopiagiangded ta beriociddnt bine passing ouiclantheadatioll Mage i S
illum nated,i he sane positiop.relative to any individual w ndow. |nstead
of all _thg%f 'Irirg'gr{élge%’gﬂrféesvai BlesarBin G fm ?F@&Sﬂ%&@mdm@»@r@ﬂ ve to the 10
gi ven i ndetveting sy fatiaiiotoforene 1Rer Gom 9 RhLRd m%kaml@.amﬁ.{gg | mage or
respective_portions of the series of !_rraizens: in positions re five to the
vehi cl e wAlfikeA oy tBe yehigleptarpredeisrminpdpasisiop devel with thodétemarss. Useiof may be

achi eved Rya60i.684 ' fhe stored ina ositions x; in
equation (1) abgvet.léf}llﬁ?&s\cte% eélgﬁﬁa{ng%g’tf%l%egr\}égeﬁ% I gXampls bythe lgqraalt o pe

achi eved, véhidtalighting hwl prevegts thd rediedbnibeinzvisitla S& esTiehertayiolige NOVed 15 ar ound.
For exarrpl(gar.stthe ti mages of .the first portion of the series of imges nmay be
i 11 umi nat B4*6A" Bhé PE] '_8'3SB‘frf"E‘Fl@g%lser%ma‘ﬁ@etdﬁ@_c‘ioﬁﬁg&r esfmplhe second portion
of t hel0s epdl@tingaMideavd hhrkiigRaly 3¢ ugi v&ihﬂhé?@é?&?dr%%e@hgs}sﬁ%%é&?tw ndow. This

novenent nmay_ be co-ordinated with the content of S *For exanpl e,
the portiarised rdigtigfer i es di spl ayed on one side of the w ndow may be i mages

of 2 first Perspioith thi9odidh ANG2E HAEtLon.gh B aetles on he second si de

of the wi ndow may | nages of the secon N33POR@®r to give the
i npr essi on catulateaehpewplleninaticad imAgOPRAEIpbEse 3 B8 SuBht driaR ddeddew a

conversatjon. Numerous other effects are possible with this technique.
W t hi n eaéc?{’r&ﬁglgflg%ﬂn%ﬁ S'@ﬂgs §té§‘? ufff‘"’i‘ﬁ‘?ﬁﬁ%é? trigges the Hlugiinagiph.e to il umi nate

each ilsmgFheiniiciaprobeedtaist PkriRSicbite akBhatiloVife EACKSS (tfl@ihe 50 that there
is no jitter or 25 drift. Alternatively, the timngs nay be controlled to

i |1 umi nat® R feREdané. | mages at gradual |y changing position relative to a
respective W RoQWiculhife MRY, .ach i.n radual | y changi ng
offset to the stoFcélpl i n%ge °o?i"t%ggg%gg‘e?ﬁ‘pgg%é‘%ﬁg%eg“g’i?‘%@%?Pi. Thi s

t echni quandaliefdke vehisle, focdguive & messsee of theopeadnfiteagkichhgfy 30 itsel f noves
relative h i ndow. eneral , there are nmany ways a m croprocessor 8
Cour d haaraPeeLbhg s of e BERENS oh e Ehicls Tugiade toemmans. GB00100856

cal cuR@ti on oForalxppuopusk af petd MeBFSmeR, Gt SRArkEH inQU&esW@vB{i@Jn?r red technique
used in the descri bgg?fgnbodi ment is as follows. The respective w ndow

posi t i on&XgRAngEPs S5 1aRs apyedstenninedydistergerd apasvRassage ofithe" t rai n map" .
The i ndi viripdst it bic@ls ¢ s fublefin TP SREEREBLAOS, PREFERCE OF S absence of
r

a Wi ndow at positions a constant, predeterm ned spacing r apart. |If the
train napiffeeensol bewom the Hyospuiss kets #sepnesswn bf thh epasil no6ths vellicleei ng at

)rz?s 'a'; Lorng%c;ﬁ{ésggﬁ E(la/ar g’ ge (élﬁ ?t??gxgt%t'étgcr:tﬁli &ls'oBfide¥ed b EconSEP &%}nl 7Vv%hiicl[;rage positions
25 measures this time difference T between the two pulses. The measured time
difference T is then supplied to the microprocessor 8.
The marking also encodes the window positions. For this purpose, the
marking includes a bar code disposed immediately after the two strips of tape. The
output of the detector 6 is fed to bar code chip set 9 which is in itself of a

30 conventional, commercially available type. As the bar code on the vehicle passes,

the output of the detector 6 is modulated by the bar code signal upon reflection of the




kriown as the "tunnel map". The individual bits of the tunnel map represent
the 10 presence or absence of an image | at positions the predeterm ned
spacing r apart. For exanple, if the tunnel map was 001010018 SERIEMBER 2003
woul d represent a presence of images at positions x; = 3r, 5r and 8r. The
train map and tunnel map are used to derive the illunination tinmngs in
real time by relatively shifting the two bit patterns at a rate

proportional to the speed 1 S of the vehicle and proportional to the ratio
of the predeterm ned distance d and the“pr edet erm ned spacing r, whereby

coi nci dence of respective bits of the tunnel map and train map occur when

t he cor r espélselrampanciiodiaiiod Homthe bar eads. Jdik deentdeahp shdtiberdes thhbar

correspondi ng, i is illum nated hi s coi nci dence. occurs. This is
achi eved byc‘gq‘?i ﬁ?ﬁ&chﬁ@lb% 1S Wﬁﬂg‘f@ﬁge QUYAPTOFeSSRIGY Bkh Usgsgeloed at a 20
predetermn | Mg hStGhv : I.on;: = . T {(;2) The
tunnel map ﬁ%{g@%}{]{éﬁewl u(glgp ?P&lf)sogﬁlp %lﬁglggftﬁ‘%@ygﬁ??{gr%%? Isnt%%lf)%%élc
respective korgesifferentbees biwirebwiprpitions fb5 ebptQiveWat 66Heblahd BRS L ons of the
shift 25 register to the control lines 4 for respective images 1. The bits
of the shif feaodef bar epdaato 1ok up dximémnery tster Ehis eytherstarbd ieqm invadatdat es t he
presence of an used as the cq ”Cﬁl{jl signal and connected to the

i ”B{QE l.are &
respective FGRPPGI 1§ RETIPIGFETHS: SU BAGHAMY i nage 1. Therefore, the use
of the shift reghgkeforAYLPMRLLEAIY bE e B RONH: |
QEPTEVBER 2003 VA EETorReGPRLAE Y bEREH 6Ol e dhealbie S0l heed e |
lines 4 at véhicleoForextmpleyinstead o hengtwd dtripegf tapeis the tio dasiresablderivay t o

achi eve thi ecause it allo the tim.n to be derived with a m ni num
anount of p&ﬁ%é‘?sqlfﬁge rﬂﬂgﬁ%%&f%gg@ﬁpﬁqq@ége PYPELAithe detectarfucaidr e a11
of the tjigm i j . AT It al so
handl es ltohe&gﬁsgg’lqgr gﬁagl%ﬁlé;iﬁlﬁut{zggﬁgl usqgigg]te ?%ﬁ@%%%ﬁag{}séﬁwgtdg%rf %%chﬁ% i mages |,
because t hesthpt altametifedyl theitwofeatines ohld e thebeghsihg ah@® Bl bihthe Birfdogs ent

control Iineﬁ_ 4 inggaral lel with one another. The size of the predeterm ned
spacing r i ¥hichavoukkhs afvraiagenus breauss Haonldayiditng needfrsthamsfectingptripgl ue f or

t he predetepm I ndi ng on the requirenents for
di splay on %@f\%gﬁ@@?@%&%dﬁpﬁgﬁg?&gﬁggﬁgﬁﬂlg%ﬁlﬁg% | O display systemin
question. In genahahtively,itse dasditoradionld oruitsedwb Q¥pRaedei-efich wed sspaci ng r

to avoid restyjction on the positioning of the di sgl ay units 2. This has
t he overlReathdt® 3 predetersring din@neehapar By whigh careithp Hmeslifierercsisbetyvern ng t he

train map apd ELROE! of B ol DanSHE belots : el ess easily
handl ed by the mecr oopr ocegssoral 8. ?tﬂ§%§?§%€‘?‘%ﬁ%§%§?§”@%§% fromthe
m cr opr ocesmeasuft afitke $pedd vof threvehimid rkip 3lshows thé dnfangetgbntaf s@dhraayonebl dri ver

circuits 12 ar%\?@?%d to convert the Ieve% of _the digital control signals to

a suffici ent FigR 2p gEeighys ©9ithe sondee! umt EgfRigyil s gy shaws sepamGuses a
capacitive gi i i } i el i il | um nate
t he i mage lﬂ?eﬁ%?ﬁ%??é@é%ﬁ%&&tg%ﬁ %@{ 6;%#éf ibg@r%ttﬂc%fsokl h%g%ﬁgé%;ag}d?%e\%) di schar ge
circuit 200 tadppdsée kidglof thiegran adesctht heit ihterrdptsahdm bed dwre Each of the
control lineg 4.is copnected to .aﬁd. &\ri ggers_the capacitive di scharge
circuit 10 BfeHaG di RisFrepeapenialewsthe sheeddp bp mepsyigd from 3 gngle | ystrated in
Fi gs. 5 andgpfndbemase; i L Lt e by :
open-t opped bo>r<e’17 for%m% l? %%ﬁqoghifgcﬁ?’%ﬂ[dg!l: Etﬁ$kﬁg?§5%§ag{?€%f%r§8de, it

is advantageous because it reduces the amount of marking on the vehicle.

Instead of using marking, the speed of the vehicle could be measured in some
25  other way, for example using a radar or acoustic measurement system.

In the arrangement described above, the marking encodes the window
positions and the control unit derives the window positions from the marking, This is
advantageous because it allows the system to be used with different vehicles having
different window configurations, but is not essential. If the image display system is to

30 be used at a site where the vehicles have windows in identical, known positions

the window positions may be stored in the control unit 3, for example in the

AMENDED SHEET




25 in any orientation to a nounting surface adjacent the path of the
vehi cl e. The open surface of the box 17 is covered by a tr

sheet 13 ofW 1)0?5?%5 The image 1 is transparency positi onéh ﬁﬁfﬁ&%g@ﬁeet
13. The display unit 2 has a hinged frame 14 supporting RCTFEMNYE¥ent cover

sheet | S of glass. The frane 14 is ggenable (as shown in Fig. S) to allow
renoval and insertion of an inmage 1 and cl osable to 30 hold the inmage 1

sandwi ched, belt{z)een thegtb?se. sheet 13 aﬁ% cover sheet 15. The capacitive

di schar ge EVPRUF P ¥ POPHERTSASY Hr ihstvanday pastiions weeifigtorBatrount ed to t he
18 SEPTENEGR :2008: Y090 &SEchor il ReheRniEIALORSAE HATR 0L hte box 17. The
lighting 1 | nust be illumnated for a period trnme su ]I'ICI ently brief to
prevent bl urri nytesfativéle, the mfirmygten represgatingthawindewpdsifisra maybe vehicle. In
effect, thg | i erceived by, the viewer to ve by an apount equal to
t he speed tg:%ns{{ﬁ%‘datbkg?lﬁco FePerT hﬁiﬁtfa}‘?ép%g?ri%‘ﬂmgﬁ op the ‘ieﬁl‘F]GmI%ati on and
this 5 sovismase thamotlles will@vd RS ver I YESFQRCintdMRatil 4,90 NUSt be short
relative to the,sge_ed of the vehicle preferably of the order of 1 nms or

| ess, pr ef @EUBINcaE ibgthemicgoprocgssort. 4 wehicle trpnspondordndgisplay systannat i on nust be
sufficientl.yaidd ; i i s bl i-te th rief period of

i |l umi nat i’lgﬁe.“%rﬁﬂ"%"rgr%%%kg\ag E\@%bg%%%%&*‘hwﬁur‘?a%?‘%? %6""{“%{'%{‘(;???‘5‘??& ent Iight
condi t i onsthe traiokudi¢antrolant, foy ktamphr cwircldafotriuion) suctiasfai debtings sufficiently

i nt ense rebative tog thef%&bi ﬁnt liegﬂ‘té. Therefore, the intensity of the
|ighting iSWaRptoneng gf aplusfiyrof intisaved Seauences afimages: Theigfore. Witer e t he

syst emjps gapcmcyi?@a.gﬂ'gpm these requirenents, the lighting consists
preferably of at [east one 15 xenon discharge lanp 1 |, although other gas

di schar ge | anpdhepressncopnd fommpihematkingienal sesgntial.nFarivearepticliti ment t he
i ghti ng coms §ftﬁe95infc9ﬁ‘lflF§§Q%§edﬁ%§&%t%g&&9@& as flom RY 8 30001 N

physically and el ectrica e print clrcuit boar %%‘.n The di scharge
| anmps 1 | the entpypatéd detecsoruh antinal pighé frbrerend of the fagin pr $onieadhet Fdatiié t board | 6

to spread the.ligh ner. at 1 di,schar.ge | anps across the rear
face of thaﬁere?dﬁ'é’éeerg(?g%.’e ‘\‘ﬁ%@?ﬁé&- [lftbeéf%‘?"ﬁé’ﬁg‘?tﬁcéorrc?‘i‘wéi]he ugesl- iFOr desi gned to
meet the akauple ledeiectonmiet fof e infhiref radiafidrd Nisd tht Witdndk h@anogs fol l ows. The
circuit diagramof the capacitive discharge circuit 10 is illustrated in

Fig. 7. Fosyensfietisd radistion Theperceirondt bemraneadiogytheopphdtasideef thea si ngl e

di schar ge 4./ tdal the A8 ' ectd ' 222l ements shown in the
dotted line in Fi Eg.e 7%?%%%‘8?%%% ggie#egtra?rgvaagh[%?gc eérm dtgedleazlitﬂ%e@erl in

paral | el withhdaertor frrctidson ambrotradiptimhar ge | anp 11 has two di scharge

capacitors, in i cul a _nmain discharge capacitor. C3 apnd an attack
di schar ge capac‘:‘?‘[%%ﬁjmdge.hl & TR ad’lhgglﬂ%f) lé’*&‘ig%fﬂ?ﬁ‘:&r“ ‘€:§°§5@?"at°substanti al
\(/avlh _ec';] r 20 ylp:rayidca![:;ﬁm'te merk{rgy ph differeyit &&iatgfes, M?ﬁbﬁéﬁﬂﬂﬁa& grcte,?]tg;{mlg! yhfs ;,IE)

ich provigdes .the n,ener source for e discharge that |ights the
lanp 1 | f“d(%ﬂeé’d?fﬁliyrfg%*’%e‘ﬁéﬁﬁ PR FSPORSS 1o sepatalongrkings: nideis r esi st ance
and is  ifovaRRI SMBERo awsewa@%ﬁs%&@&tﬁgycémpé&%éﬁagcl&ﬁ&gr med 10

w thstand the high current inpulse requirenents during discharge. The
attack di adavesrfgemers geaipate iming control whess|thesqarringes poes thpimdges atbl y 0.1 or up to,
say, 1 qul-%\m g?f ket Bg eﬁ:g L Vit d_ h a.very,lqw j.nternal resistance
and inducta cg or tﬁ% pst’Jropo’g%%é l?B]r%ct)l\%ﬂlchg ?\%glgmf’%%?%‘%ec‘gfl? ®to the flash
dynam 25 cHereds mevensemi inghe ddwpling Betwken dicamagiagesapaci tors C3 and C2 are
connected in pﬂlral lel with the xenon di ,?char %e
¢ program run in microprocessor 8 is illustrated in the form of a flow chart
in Fig. 4.
In step S1 the microprocessor 8 monitors the output of the detector 8 to check
the first feature of the marking, repeating step S1 until this occurs.
30 When the first feature is detected, the program proceeds to step S2 in which

the output of the detector 6 is monitored to check for the second feature of the




tube 11. The control line 4 is connected to a termnal 19. The control
signal fromthe m croprocessor 8 is supplied fromthe term.n

thyristor TH 1 through a first optocoupler OL of a convéﬁg%ﬁtﬁ&&é’%ﬁggor
type. The wowoissdsor TH forns part of a 10 triggering cip&tihoolopdet her with
a resistor 1Z2, a capacitor C4 and a transfornmer Tl connected in a
conventional manner to provide an EHE-trigger pulse to the discharge | anp
11, thereby to trigger discharge of the discharge capacitors C3 and C2

t hr ough t tearkiagplf1lis is Totdeteatrd th¢ prograhi pedeedsaestsp 83 wh whikQ ¢feur t her incl udes a

charging ci.rcuit for, 15.ch ing.t di scharge capacitors C2 and C3 from an
AC 240V ng?‘ﬁé’g?ﬁ%sﬁ?rf %%HWE?E‘%W@BOQ&%?W%@%?md%minmgf.thérhe char gi ng

circuit i nfupsudeinesilteidet8Rion of it i & FeaRrethds QxdeBfli i iredif TRL DS, SUPPl Y and
provide a rectified DC supply aclr oseél posaitstzl(\?g&%r&ll ﬁ%‘é’gdr in%"Q’sth“ppl y rails 27
and 28. TW@ﬁ%fqpﬁqléﬂenﬁ-sﬁeryshb@ issepmtlalet! 4 hittle Abovdigschatgemcapaci tors C2

and C3 ¢ hr - diade D2.a an inductor L1 in series with the 20

di schar%eeg%g{aggﬁl gr@eﬁchd%gﬁé g Ertoests the thresholdbeeraihent i onal

f 1 uor escentcondifeatuedio Betedtad) then e Prppink febdrtstAc B ieh 811 So Eo\él??or%c i nduct or woul d
provi de si.gnificant cost saving as it is far cheaper an any ot her type of
i nduct or &fst gea%?ﬁté?ea’ﬂﬁr@mgioﬂ@. againg huscthe Wreshold previwgs theflhamidatian t r ansi st or

swi tch whipefpe i j t [ r- MOSFET fransistors, is
connected in gge;&:;%grd\?m{rta% t eﬂ%%éf@%@&@?ﬁ%“ﬁ“’%%?@ﬁ S 1 has the purpose
of di sconarRreatingpntheowpw ofithe deeatafaci t ors C2 and C3 and the lanp 11 from

the sugply wh I 11.is triggered. Therefore, the switch S 1 is

SWi tch@g on tﬁlgt}?erggceorn ggg%%lgget&ftec{‘ﬂgteegﬁtbi:f@fc thg “d?ﬁiFd Smpprdeets tho t hyri st or
THL by sufhpdshioldghérnthe propfaQrocebddiabte 59 MnlsRE Sk @lThiRA) rochss{w the switch S1
t hrough a, sec%r;d, oct.ocoupler 02 nornmally of " a conventiona ransi stor type.
Thi s pr eviRYE tedimedtitierseye I bstyasm disityg pulbasdion the tanntelnehdim?ps he om t he suppl y

during iI}nggghﬁq;fitlgrgp&ﬁo?h@vgﬂiagharge | anp 11. This prevents the duty cycle
of the supply being inposed on the 18 SEPTEMBER 2003 WD 00/ 55835

PCT/ GB0O/ 00856"inally, ipstep §6, thé micheprasessob@ddtaminea it approp@att S t he strobe | anp

11 fr : i | mode of .operation. |n addition, the main supply
i's fegg]t gl%%fedagg? @8@% £e%i't{ rer Cﬁnﬁrolfﬁpﬂa%c%trp}elg}cgﬁ& thpge imipgs t here is a
reser voi rocapadiumnatich of the iedpee tliduté weRdtifeBspR9Sinits ¥© and negative supply
rails 27 and 2]?' The curregt Limting resistor Rl and the reservoir Cl are
optional, for TPEJUBHEOHOEfderivss HiltisunesTordllepiantion disadfimapel capaci ti ve

di schar gecofihdcted itherct®toMlihind@\adA8md d : 'ffﬁrén he Jml supply is
applied, current_ passes tlﬁr ough Itnh%'slg'ig 3%29'[5& et IS?OVLS Ori}%%d switch S1
to char ge'ehisle. dhiséniarlew thesaaicnerts begiewndifr@8 eanhtdf khosb@inkiBwy 0td age prevent s

curre f he.diode D2. Under normal cqnditions this voltage is
in thgbr ﬁgﬁ% qs%%%@%%’&%d@?jm ﬁlccsss‘?rgq%ﬁémg‘lﬁcé%‘@éﬁ\" PosiHeRs: ¥off of t he
capaci ti echdvidérarejpive ik thelinarkin, in\pagiRulhby GoRinghe sk, bymsuppl i ed to the

control termnal 1 t he discharge lanp. | 1 is triggered causing the charge
on the di%°8%"5?°35 e%d?é{ “i‘f"B‘Fk- éﬁ%éﬁﬁﬂ’“'{ﬁ unif 3 prpplly cpptrqleplurat imaghs t he | anp 11

creat i ng Itahéiffefenefositiofid, € ritroplobdshdrBuidohket HU LT 1 Oglﬁ&{sg(fe.’ all four
strobe Iag&;,ll are t_rlgqgered at the sane time. ‘Durin I'stine, the

swi t ch SOLtedmages | rqlatiye 4 the goteqtors. dp gencrl, the timiag 1, shehiebyo di sconnecting t he
suppl ¥5 f famihAethk A Pndeekt SQi t rrent. fl ow t hrough the | anp
11 is the dilscharge cugrer é?lt u%?%h%\o%ﬁg“g?g’zqqggﬁepoégﬁgéﬁ‘"fﬂ} and C3.

derived from the measured time difference T by the following equation:

T
ti,w= (Xl+ X\v)‘—d"' (l)

By storing the image positions x; accurately, it is possible to control the

timing for each image 1 of the sequence to be illuminated at an identical position’




20 Imedi ately after the trigger is renoved, the swtch S I closes and the

di scharge capacitor C2 and C3 are charged via the inductgr e of
t he i nduct Wdoluéssir)? the charging circuit provides a nurrbé% ﬁpiﬁwﬁ%é§§3 as
follows. The chargi ng characteristics are determ ned by RHECHO8ESM nant | y
LC circuit fornmed by the conbination of the inductor L 1 with the discharge
capacitors C2 and C3. The 25 resul tadt LC charge curve 20 is illustrated in
Fig. 8 and.i erised by the initial part of the sine curve.
Accor di ngﬁ?{aﬁ}'eﬁg%@ﬂ%&%nrew?’?%‘ %le's Bexats Affewarseshiftingpefithvibwed iniapbiout  creat i ng
an excessi fien aieanggmbtoaks sevivicRe ke @ bAR,CORLING, CUFLGNL TS | mpor tant
as an excessive charging current may damage conponentsc™: %fﬂ&‘hargi ng
current i B BRI i SriBPORat {oie censisrat wlluetdfi eheatindyepstition Resause it is
equal to tj it e of the discharge capacitors C2 and C3
nul tiplied %yfbﬁ{gh? gitglgg%?ﬂ%ﬁaﬁ’ggc SRUSPET $ah dhosq ‘Eongalh‘:dlﬁ' diffesentf rom Fig. 8
that the lotwhanigd. doweser2Oeirdathvedthis dftRSARIAY fsitionP 90125835 -20 the
char gi ng. l&cagEP.TENBER 003, PCTI GB00/ 00856 Thi's contrasts M th the char gi ng
|

of a convéntionat SEKHFREPEIAhe Hrages e viewed at slightly diffeoeny positionesi st or  whi ch

wi |1 haverdaive® @ffareaGhigddwal povid® hYPieal ar urve 21 is also
illustrated in Fig. 8. As _C(’)ir)rpglr ed&%’;g&;é e” {fgb@ﬁé{?‘g@‘gw@o‘m@qt can be
seen 5 t h&chimgednilluginatedtin the sirse pasitipe relattve ksdnytilvidBat WiRGC har gi ng current
i's higher, at fhe dq)qgjm{liig]g eof c.t he. RC charge curve 21 where the slope is
maxi mum | f the charge timeesr ‘Pﬁ@lcﬁﬁdﬁtﬁﬁﬂ‘%é“‘@bp‘?ﬁél@rchiemom be reduced by
decr eddi ngivereindes; (¢ tnings indy bOeonEHAddd NBnkis en_the charging
current woul.d b?&gma, hi ﬁher still. Theref ore,&?{h}em%;egr{)efspcé Y§ nductor in the
char gi ng B"P¥Hi°t "SdULs ghimagpst i wasitionsirelstive tobe welbcle dhichhtadiffiag a f ast
charge ti foethéirdspetive SorBatsl MYisHh j charqgi pg.current. In addition,

t he provision, of the?ti; ndu?ct or _Lf’%ngg?]@e?ﬁé?&?’lﬁgﬁ;&ﬁ?vqoéSFtFFH‘Péd by the

r eact anceSt®Fd inKge pesitines srin pquatipm( 1 alove halkis yhiagde@fb®b gy gkefrent, so there
i's | ess efpEdYo MASEANS egrnore . t use of the inductor L 1 allows the
energy stored | n tﬁg&%b“{égﬁ&%g}led?’aﬁel‘h?%egg’é’ thenpssenesraay beanavbd di schar ge
capacil§ orasoung. Bercex@8ple/thointiges fahd MerRARRA o 1E s&ﬁg%ﬁﬁ%s}{&' fage of the
system as;a .V\/nt(g e. Thlé[% rfhdeuc_es the size of the disc ge %apaci tors C2 and
C3 requi red a% 9 grarils ob theptipdanandghe imagestofi hespeng poition df thect | y

pr opor t i Geds nia§ bk enGaRart BR650Ske & ' rge.capaci tors) but
proportignal tQ the square of Glfpﬁe_evocflfogg{éa%&ﬁ)lvge%‘ PG MR smal | er
capaci t o€ CAIRatRE et hecauenpeighiviomgess iFgnexaimpiithe §o8ion SR BEEs TO Utilise
the ener @pRYyQ &hnk Sidk BEmLE QeG4 L hi S ,.the charging circuit

i ncl udes tﬁ_e&r eserl?voi r capaci t%Sm@fbf"@%%?ﬁg}é\?a%’dt%ﬂiﬁk@&émg@ppl y and

t her e#Qr @oftign pHa sgripwon the sdtondades itheasindR B RBP|nva e oftzH@seG&%C harge capacitors
C2 and Cge@&ﬂalmgiﬂ lejrcttorv He':r The .reservoir capacitor Cl is a large

el ectrol yiic capacitor ¢ pret Ly aBressiosoi3we pegple haaingiog cppasitpsides ance

si gni fi ceftht wildawgeobniehatiod. urildr &G DETLARACILAER v (f2d C3 whi ch
conversel haveé@ . ower capacitance than if the rese Fr capacitor Cl were
oni tt ed. e¥‘H§‘l‘Pe fhinygach partigr pf the sarits ofl impgassit iskiesirabletts flivadnddC suppl y vol t age
and pr oVéRR smakefid i @EntREHo i ; whi ch i s higher than the RVS mains
val ue. Dur | ng@operaltinon,q{sﬁlg&n}é%&l'gggghce‘ﬁlélgﬁwy’S?tﬂbai’ I 1§ np fjgeriasduct or L1 i s
fed 30 fYifhard to the di scharge capacitors C2 and C3 during the charging

cycle whi ch hggthe.ef . nore rapid recoyvery of the reservoir
capacitor C 1 aﬁ% ﬁ%% dgﬁetgr}é gr’é’%y be ‘T’@"@EgﬁE@BEN‘aMSCW@m@&SBS

PCT/ GBOOH @0884ly cRdngirgpasitiboretatiCe oo Ydspedtive Mo, S@m?f{, ai ns a hi gher
overal | a\éh)il ;t,e%qﬁ g@r 0SS th? %ipschar e capacitors ard C3. In this
arrangenBnt, ot KEIUHE ¢ erdually ehinging otlselita thestord imsgqpmitioded i N seri es with
the AC siqpaiol (1)@b&¥eOMhisNEchhidul BtlesGhl &ML o Q. Lhe reservoir capacitor C 1

the 0 see a motion image which
90 itself moves relative to the window.

In general, there are many ways a microprocessor 8 could handle the




5'excessive at power up and during operation. Optionally, a small capacitor

(not shown) of say | OOuF nay be connected in parallel w cfif D
1 on the'input) unrectified side. The provision of the ﬂégﬂééﬁﬁ&ﬁﬂéﬁgeﬁﬁor
Cl and reswsigafssgt 1s preferred for nodes of operation M@%&&m&ggrobe
lanp 11 will operate at a high frequency, for 10 exanpl e above about 15Hz.
However, at lower flash rates, it {(g.not necessary to provide the reservoir
capacitor Cl, thereby providing a cost saving. In this case, optocoupler 02
i s pref er althnationoQiphphikte BfmindBicdey S, BWithCHeGrON LRl S8R § glhe switch S 1.
Thi s has the_advéﬁ?ggg thatlﬁﬁe, éaﬁtch éﬁ? i's the gﬁly réﬁg%abled at the
zero crosdiseripep onbadimentises felloiwss cycle. This gives a soft start and hence
renoves the n . current limtin itor R1L which inproves
ener gy efficiéﬁgy%aﬁhﬁéw%ﬂgwRg%é?Fgaﬁféﬁgﬁﬁ&?fﬁggﬁb ef'g:"‘t"ﬁ@aéapacitive

di schar gethe iteginiintp"l The iddiséduabbiechf kiR thairtmap/tep@nf @k F&!&m & place of
separate optocouplers Ol and 02, a single optocoupler (either a transistor
circui P PSR 8l Winew alesiiays agongiampredstenmingd snarigg s pparthdf ©er obe | anp 11
and 20 t qrgoRLE AlofdtRo s Wit GBul teprEERh ' tocoupl er is
arranged to co%nect a Fu#the? C 5?9eéﬁ%g%g%$¥%pa?§gﬂ%§ﬁ8§ﬁ) to the gate of
t he t hyrixt=on, 36 abd@hen switched on, in order to pulse the control signa
applied to the.thyristor TH1.. The further charged capacitor nay be
connected di rgbrPﬁl%{yt%cf%%ec Onha8F p?sﬁﬁﬂfxiﬁfe?ﬂéggng_ﬁ%épﬂe‘?n this case a
further rgsiveeothe Wuhdel RRAPEI THRAEEHdbAD bRES tRStuAR] B reptddgnt ifeom t he charged 25
capacitor to the thyristor TH 1 to provide an appropriate tinme constant to
t he pdPsepreserse o gbsaisieof an wpage | ot pasitiopsihe pledesermintdfspacitearaparbsFat or  may have
val ues of R 80 thndielnd6GE8 s I j: 4 e fUrther capacitor then
remai ns |%@%gfged ﬁ%flgﬁ ﬁﬁgbggpgggﬁ%ﬁggG%ﬁ“éﬂ?a?%é?gﬁﬁmﬁf abling switch S
1 in the iosgrslat pritions x; =PosSrehd8gi ng, this further capacitor may be :
connected in rpes wth | grger _resjstor. (of.say 150 .30 k(err)) between
the positive iﬁahﬁﬁaﬁ‘{’i %‘?‘%“’3 ﬁeﬁs?‘g“’é‘?"%{*ﬁg" ’é‘g‘,“Y%WHQtnngb rectified DC
supply sredtifiedyblatively shifssy Hotwo tiep@eit aa ﬁ%r%hﬂfoﬂﬂ&o iHe@pdedr t her

capaci tor througp WO 0Q/ 55835 -22 18 SEPTEMBER 2003 PCT/ GB00/ 00856 t he

| ar ged r @ thsrvshicle ppdipraportipral fothe 1alip phie Prsdctermdned distanse d asdhthei tor is |inmited
For  exanp&eRymifledRGhe £whdRby EIhINE: dHEspSRPbi istor TH 1 has
t he adva taSe tlhgdtzﬁt heg thyri s){ or 1s not ﬁs«gfég g%&%@ﬁ%&%{;cati on requires
t hat t he apdtrammap@cevir when the cotespendangsfiodaveandihaghibatt ddjbent dred t o t he
negative rajl rat her .than tao the.cathqde S of %Ee strobe_Janp 11 as

il lustr ataﬂ‘%h?rh f gorresponding "B?Fs%‘f&f@ﬂ‘é’&?e&aﬁ‘ﬁPy“ﬁf‘iﬂ"tC Ecerﬁfﬁurﬁeﬂé‘énnect ed,

t hr ough agachiepédipr shifliey e antelartg alodg iashiBiregier cidtkalddiat i onal supply to the
opt ocoupl ers O | 02, (or .single optocoupler if used) and/or to the
thyri€¢ oPreﬁﬁe’ln‘PiﬁjasB%EW’é‘gl‘srﬁé‘fe“tbﬁéléeé’qH@\Pi“bes can never remain locked on if a
fault in the circuit occurs. 10 Instead of providing the resistor R2,
capacitor C4 and transforner Tl separately for each strobe lanp 11, a
common trigger crrcuit may be used to trigger the strobe lanp 11, or the
resistor R2 aﬁ&”dBacitor C4 may be provided in common for a(?) four strobe
| anps 11) to feed respective transforners TlI. For safety, large resistors
(of say 330 k(err)) may be connected in parallel with 1 S the discharge
capacitors C2 nneBmapohapy individhal bitgpositionsiof theapifiokgistert@ 1 to al | ow | eakage

of the ch r ese. capacitors. when t.he capacitive di scharge
circuit 1‘%{’ %gvgélgg%ﬁng&eé%f%?ﬁ%H%edé%wléc\?&&pgff B’PS}P% ea%‘{dy, an additi onal
di ode2q nedgissdnahy conmpl hrees ddonegieailewnhdes 11 ThebiRde tHe@hifhegigeea bet ween the

swwtch S 1 and the inductor L 1 and its cathode to the positive 20 supply
rail 27. b*rH%S"b%iék”gffF typnel map Indicates, the PEsERFe peddmeee bagarsd asant i f t he
oper at i Nghef ] CRNESd (gt j ' case the

swi tch igwfggﬁg§@§¥fnﬁeforéx?hgngg%ggﬁ?3§§&%g®£@§ﬁﬂT?ﬂ¥%gkgpled. In this
situati omaggdch a diode will prevent damage to the switch due to

over-vol tage.l t .al has .t,he, advant age of. feedi ng the excess energy from
t he i nduct or Iheief%rg’é% ¥ of Lhée SP%S%%’QS‘? ﬁ%?oé’éaB&%]iytcbﬁate C‘i‘?troﬁB‘)ﬁ‘T‘ﬁé“seri es of
images 1 may conprise a plurality of cyclically interl eaved sequences of
imges 1. For exanple two sequences show ng different notion i mages may be
alternately positioned along the series. This allows one. of the sequences
to be selectively displayed, under the control of the m croprocessor 8.
This makes it very easy to change the i nage shown wi thout having to
physically replace the 30 i mages. The change may be controlled, for
exanpl e, based on the tinme of day. Preferably, the mcroprocessor 8
nmonitors the illum nation rate of individual




18 SEPTEMBER 2003 WD 00/ 55835 -23 PCT/ GB00/ 00856 i mages to cut out
illumnation when the rate falls below a threshold. The

selected at a rate sufficiently low to cause harm or nuﬂéggé{IEMéQBg in
the vehicl Q0588353 rate sufficiently low to cause fli ckeriaspoodsst he i nage.
In general, the threshold does not have a universal value, but varies with
the flash and anbient 5 lighting |levls, but a typical cut-out |evel m ght
be 16 or 20 illum nations per second. An optional feature which may be
added to tie tisesanshe ehatrellinsed attboverebstirsing® THRSHIR régiterd AshghiL he at tention
of the vi . I.nm nent. sequence .of ipages. This can maxim se the

i npact of t éoélg}g%{géfffg’g]%causﬁfteﬁ\?/lgﬁfﬁfﬁ‘g“?ﬂsé%?ger‘ﬁv%‘%%ammMi tial inmages of
a_sequenceamdiieofipesasshigljotvyr dndavadcte IRANS cliude SaSRLeM ¢ 2 of 10 the
type described above positioned in front o? a sequence of I'mages and

showi ng a tmagEonHl &r imagenirdgrindowses hoinited step. Ipaltd kmoRethesugiipier wi se

- cat ghi }3q: I lity is . t of |ight d i
P ont of SamulBRICkpRRtlls bk GRed T Egp 0% Ceomommedulaneror 11 sh.

They may tike shift tegisat biynglihe PIfREACCIOIMRIE iARRIRENiH SheRhflyce a streaning
effect. The |I9,Bt$. n%y be triggered by a control 15 systemsimlar to that
of the displ ay [0hfife & thpsaedetempined fracias ois the resaiysioniof thertindoiw myist em whi ch
mer el y - detg hitndl MepMAYY Relut FRIHR pdelBh i Pocing | LE] fAGLvel y, neans for
produci ng an audi opvvar?li. né, sucﬁ) agggﬁlcﬁ%é?m r()’lr‘%yebeo O¥flsi ¢ may be used.
The i mage dopandipe ga theapduisements for display en thaeehicls i thé it f6f the idigei Mage when it

is notqd ! L - This. reduces blurring which is caused by the inmages

bei ng {/q sidgpl 39?%%%lus%%§loé'xﬁlﬁper%gr‘? ‘{Rﬁé“??lﬁeflsqqlpwmﬁ*alewn e to reflection
of stray bpaghtgr td avoidresrigion ohﬁlﬁﬁo%ih@niﬁgbf it Bispldfindts 3! TERGY S PITT LY,
creates bl u‘{KE 9?’ as the Lr’rﬁge nmpves rel ativel’y ‘past the w né‘ow. A

pr ef er abl 8V GR59 PHINGsPIRgfhe [sagth ehihe bit atemsraenssitusing Hertragr migpsrid of t he base
sheet 13 Qmn&OYH! bt ISt 4 i i f arkened material .

Al ternatively, a?he iﬁ%&%@%‘%ﬁ%%ﬁg‘g?j@%@eﬁgﬁﬁ n%a&fifﬁg\ﬁ]gﬂlg the image 1 is

dar kened) Mqropreces®y 8be necessary to increase the level of illumination from

the lighting 14 .t e . xher forns of display unit 2 may be used,
An al t%r nat i veﬁsctc%tg@g}rggﬂ%@t?ﬁg °di tgﬁpéﬁoqfﬂ‘iefsoégﬁ@fgdn‘ém GoftrEi g. " 9. In this
struct ur elinesHehronghgmsirdy af driveetittultnl Parh@aad caiveR the TBlRbr ROX 22. A lighting
11 is 30d‘djta§p°1§§)? behi nd apd. bel ow the 1mage | and a reflector 23 behind
the i mage™ 8 ArPEE ¥8partopsyitcientloyrl fosdha optlilingg 4 | t hr ough the i mage | .
WO 00/ 55835 - ZzhcH SissHnPidvVBER s Q03 p Rt v B0 ther alternative
structure_for the dl?g)gl ay unit 2 I|)iéglsv%-(()lvvn |4$Q%|§§?“ﬁ\.g&?€§rﬁs fges 2 are
mount ed t'éehfing L higjilymiate thedmagf 1 i thatdivpleppmin?. Thefotm atithe A housi ng 25

att achgd : : 17 et 24 houses a |ighting 11 which emts
| i ght bi@nt%B?crkllﬁew g%jsg}éﬁéﬁ‘&ic le%sﬁ&edgﬁ ¢ ?mﬁ"ﬁrec c""é’ﬁ?‘&"é’e@}l Irbg’ef"e ahelough t he
sheet 24 thycantpblines A isonadctedad hrelatipgens the chpaditi @ Hischage bikh@UBrhhe maj or
surface cg;n 54‘3%0?4}%}%5224 and hence illum nates the inage 1. By etching the
maj or sur &ce the Sheet 24 it is possible to control how nmuch light is

em tted.  Pref dhabisplay bt Pisaiisn@ecMsgs s biles, PHAIAL ik @lpidy\yd nei dent !
light emtted.to ‘#Ecrease relative to the proportion I nternally reflected

as the di%st Ryffosme Per-irpped bk i7fgrmed fromesheetsestal yhichss roumed e t he

absol g5 e igEUsHen@fiord ktho@tink &k hi; 2ol anea. npre uniform The
advant age of usin shegt024 Fo dir eé?&?{}ggff%ﬁﬁﬂ?}’]héﬁ%a PR that it can
reduce t RerfacioEthadexs 1B covesedhydutasmeent baspsiteetd 3tof glake Tieamage B T ef | ect or .

Opti onal I vided t ist {n controlling the brief
illum naf%/%aﬁ%z&g# Lﬁ%dn?%g%@e k‘.‘seékﬁ?ﬁlgs@ﬁtﬁit‘sé’@ upig 2jhas 3 hingetk r ated in Figs. 9
and 10 pésintilémgpohing weansphiont dovethéen¥s dlalA00ThOEPId € BbeSKEL €M Whi ch

e lighting to the nounted i mage, that 1s the reflector

directsligFt fraqn tP the (

23 in th&s Yol ’&3:[‘%{?' foadlo fremyyg! aml ipsertionef an umagpdraditlosibizat 24 i n t he

di splay HRdkhedm@fe FiddwitRed LERE trer LS _preferabl optical el enent

havi ng a con.t.rol_%abl e ?’Evraensm' seselﬁ\I{/}l}étb%},sJe Ss}%%%bﬁ%&éovf”is&ﬁ?tdgcgggt al shutter.
capacitive discharge circuit 10 is formed on a printed circuit board 16 mounted to the




20 In the display unit 2 of Figs. 5 and 6, the shutter nmay be provided by
formng the cover sheet 1 S as an optical elenent havin

transm ssivity, such as liquid crystal. O her types of 86&%@?%’%}%‘?%8&
mechani cal wahestss®s coul d be used. The shutter is provi degcp&pdogsski ghti ng
is of a type which is difficult to quickly light and/or extinguish by
controlling the power supply al one.-1Bor exanple, a gas 25 di scharge

el enents have been devel oped to naxinm se their efficiency and hence

m ni i se fovef theskeyd 7. Bhe lighting @ ausisbedilfrhingted for & Perii@etisg! Y control the
initiatio fon of. light emssion, Illumnation | evels can have a
si gni fi ca%’? fﬁr}%gg? 2[?&%% rIev‘:fllI Blurr Alogﬁ’etdi'félaéi?q RgRWheo| viexgd ffomotea capaci t or

di schar ge vehinleofn éffeci, tiRtinaged NSRSV by Yhe vidir S ke it difficult to
imt the dyraiign of the illum nat ibgr;.”T’%esfe“”g%Qb SHRBEFGYlhe avoi ded by
use of thd&° Bfi§PieE e theframimulinlied iy thsmperied/ofiske iltmintsiuh oy tgpeni ng the shutter, .

havi ng Ppr eygvemshtart b : t Eght and/ or tﬂ%}}i |l um nation 18

SEPTEMBER 2003 wo oo?@g@ﬁcﬁf‘g@@%%g%@i%‘ oheelativagaithpy cl osing t he

shutter, wpeaeh of the veliigh prefeeibhyoofithe srae dﬂﬁfns%ﬁl’@ﬁeﬁ%ﬁbf 305@?5} f{}h’tter may cut

out theilolﬁm'nation during at |east part of the rise or tal ime in

i I'1uni nat 0T evel s so that illunination is onl y provided at a maxi num

| evel . The shufkedevel 5f iAeRinaSdd traol _sjgnal to open and cl ose at
o P anibin B M eSO R, ke

the correct timngs relative tot um’n W?%tlivelythe di spl ay
coul d al | ¥blaesgi|taachrief peritid op N nimttioni Theeirapd dibplBU9sem AN vox@MP! € pl ural

i magesygl j - an, endl ess .rol | arranged to be novabl e around
a tracllg dgﬁﬂ kggmgﬁﬂliégwog@%ﬁ?somsc Hgdayiight, Prryided f*@hl?lawyatmes of the images 1
N a vi ewaigebsisisoriaive thwbe bbight LTI Mtk SR ¢ 2, 0 the
manner | l?h?f a "@ctrlﬁl l.er" used in stage |ighting systens to change the

col ours of8HPBESFECEdiorie shificispt for gp pbieptighhwhercthe eysteat istebé s for the front
face of tidyeddi splay unit 2 to be constituted by an LCD display controll able
to show a selectable image 1. This would have the advantage of avoiding the
need to physi clMSFt Brseremiraments, st lighting sonsis efefiratiy ¥f at ldastyat  not

essentikal JeYon &i %”g" p d be.conbined with backlighting as

descri bed eaqt’)rz)vlg&%rr nl:tsll’ %}aﬁéﬁépézﬂd%{tgaf)?m@@ﬂem%ﬁ?bﬁmm cpeldpr ohi biti ve

but the Pp3seinihsheteabhdimeat thylifteing cblshtsaT o Rei0§ ASbha lLu.thei]y to reduce to
[ ront-11t poster.

an acceptabl e Jlevel,. Another alternative is to use a
However , nl“?’“%&’ %Oh?}gfﬁafyea“gcﬁlcﬁ%‘éalb’a&éh?B‘Fﬂ@dfﬂml@iéb,@m;&i'Fhet he unlit state a
t r anspar eischargelaings! Bark ?ﬁ:i@e@dmin% e ;Léngﬂénq Igfthgplghté(iSCilq:a{% Eg’e/"rlﬁ\ntl Fan a poster)

particul ar| Xq,\x%uﬁ,door S. s nmeans the nspar f° be less

vi si bl e SAGaduibe fighfgenesgteday the dischaige s Itmgess thtieai faegrshd gk NSt ead be
projegg eq. by an optical systemfroma small transparency onto the face of
the display unit which acts as a screen. This has the advantages that no

i mge at al | ildegapssibvedidhange cinaitl 10ghddshrged ® nbf thamshvk hat the i nage 25 may

easily b ver..an optical stem of appropriate quality is

ex pengi vgquﬂﬂﬂig‘t?‘d@sm?ﬁ“ﬁéummwg“%f‘%@ﬁ%/m%@reﬁiagegrﬁn@fﬁm qqual i %/y. 18
SEPTENVBERpaG(g: diSchGightiditd 01s illdkiratddas Bigdy S PhaYari®) HleSieGPERLLSI NO: a series
of i mages ]it.or qliﬂsg)olaal along the path of a vehi ¢le havi ng Sequence of

wi ndows: S18nt Y PRIY 2 5inglerdfsghargq lamep d At Whegeas indfactiall el ciscniages; and a cont r ol
uni t sor elégits SHowhothk B 1G5 1Y, Plre 3@MiduldBOISSh blutlk M Naf € | mages

ischarge lamp 1

in parallel with one another.

Each discharge lamp 11 has two discharge capacitors, in particular a main
discharge capacitor C3 and an attack dischargé capacitor C2. The main discharge
capacitor C3 is a substantial electrolytic capacitor (typically 33 to 100 uF and

30 preferably 68 uF) which provides the main energy source for the discharge that lights

the lamp 11. The main discharge capacitor C3 has a low internal resistance and is




10 successively as the vehicle passes, wherein the control unit conprises:
detector neans for detecting the arrival of the vehicle; %R i ving
a nmeasure of the speed of the vehicle; nmeans for stori ndsggﬁiﬁ a"ﬁé
the positi oHE%F8%F espective windows of the vehicle;, 15 nBENGEBINMOSSE
controlling said lighting in response to detection of the arrival of the
vehicle to illum nate each individudB-i mge repeatedly, taking into account

the speed of the vehicle and the positions of the respective wi ndows of the
vehicl e, dornddde witheandrtbgtegh surieht impubategdireddnars dutisg diechafge OMhe0i Nci des wi th

the positions pf.the vehjcle.w ndows, 20 2. i mage di splay _system

accor di ng 838° cﬁséﬁh?fg‘f ?ar_’\’?\ﬂk’f é?ff T Hreqe&ffgfmfﬁég]ﬁé)'li‘g“ﬁr“fséﬁ@écllpt)o detect

mar ki ngs  Gvhitthie nyeble@lobyticlhehRBVERHNBS iﬁ&ﬁmbmanw&dﬁgﬂctah%r of respective
wi ndows al ong the vehicle and the control unit including neans for decoding
t he out putthopurpese ofpreeding p fasieapitack ¢ e fashalyndmeic ehanaboanistiss iThe ons. 25 3. An

. di sl : i | ai,m 2 el h di i
arangeh. ColY ShERRACHRA 2% Apfeeah bual R G oo AgHaRE memory tabl o

storing ditfifedrient sets of w ndow positions. 4. An inmage display system
according to ané%one of the preceding clainms, wherein the 30 control unit
i s arranged tolBetanle! ipedingongecteddp @ ferminah 13- nehe somtpal signdl fromi e det ect or
means as SgkdpidBasdi88s : ' PTEMBER 2003 27
5. An imalgﬁéI dFs | ay syg%g%ag%o?g@g?er@ir}%r%ﬁéqm{og? Htl ﬁﬂerglfﬁigac%;gtl ng cl ai ns,
wher ei n thetom& Ol of a cenventisinhlitragsistar ttpd. i Tietthynigtor $Hafsrangadof ® i | | uni nat e

each ipdi vi dual . repeat.edl ... taking into,account the sitions of the
i nagesWSYrég.g%RJﬁg +l@gg°g5ﬁ§rp‘rlg§/a r§%}(§tf)’é@<’£ccg%arcg?rn%‘??‘g adyansfprmer ? ereinin said
control uBbinevtedinel nvinticiaMmaRR id POGEISEEENE RIgRSSRIR % BY dfs tive bits of
a first bit pattern which represent the presence or absence of a w ndow at

posi t i ons 13kt HistelY 1 tHager disehargspt hslischaraperpaciions Gleand &2ithspugh nage

posi ti onsypngmp epresented by respective bits of a second bit pattern which
represent the presence or absence of images at 10 positions said

pr edet er m ned pavijivadischargeanirduis 40 fhrtheraneludes a cloogitg cikduitrfor sai d |i ghting

i's arrang . I W) iLlum \on of individual inmages in
r eal tfl’%nneg%ir/élfr?%ﬁlgfi isg%%?ng%%clftﬁs %%Péugaff |°Fnsatnr%¢12£dsvg’518’rqﬁs?lp Y patterns rel ative
todone alnontringmecatb agair af terzmn:{,\iﬂd)s.t'lmh lt;r_ging c?rb\ﬁ;]ﬁelnﬂesad;éiag@&&iﬁa‘r the vehicle,
and to m nate an i.mage whep th t . e secon t pattern

represelnt bx& {eﬁlﬁ’ u?erfﬁ!ﬂﬁs ‘%SPIXGP%PH'E%"%SW eqlhg Supphy across Pl?sri\‘é"%fainiﬂst bi t
pattern rgpheReRppl il 2? alkP2d. T Re@ifie D sUFMWis shppliRl 1d kPl ay system
accordi ngﬁ‘% cl a?ﬂﬁn?G,l wher ei n thee colﬁt roIS g‘ﬂﬁs Si %p”g?}daﬂgggﬁd&%g%ghi ft said
first bitcgpasitosy G2 andrGbtough s éiode D? and atinductondl] ingriegwiththesecond bi t
patteryy, HBE g Liq f. i.ft register, to said plurality of
imagesﬂ)to outa; u?a%!:%osrpg?%q ?ﬂ?g%l?(?%ﬁosri%i%‘fon%’ o aﬁ'rﬂf]f’refcggﬁtg?egr to control

i ' um nat ¢loke type.c'Blier abgjyp todise this typgefdnduBtor Aoulidipagidedignfficant coymst em accor di ng
to any one %f tn?sfgrr q{éedi '9'%‘,0' aiﬁns,t whgé_gii n tt}e means for controlling said
li ghting T¥M877 SAYETTHT PPUAYETE BRG oL Burioretp tagrualle ket hat t hey appear
at identical posvitch@1ginthd foirh ofRGinsibtod Riteh WiictOmay be infPRGenflady! ay system
accor di n%,to an&mf claing 1 to 7, wherein thﬁSEr#eans fnor %(Qontrol l'ing
sai d |i ghtiPoley M@k

ISOFS> |S|CPRyIFFtSd treseagc Wil e industarlglesTheuch t hat t hey

appeansat guitcl K fhdthe i [ R ToYp TRV R o | .-30 10. An inmage
di spl ay ss sttcem accorg?ﬁﬁg@?galgﬁyﬂ%ﬁgé ggmés}eg%%ai&?ggfy d\%ﬂ?ﬁeﬁnﬁ t he neans for

cont r ol | i thelaswi Id fronythe sunply whearthelamed | iotriggdredyi Thatefore, gesdtchiSla plural ity
of porti %Ewﬁ’éhe& Qr? the ir%%rs?%ﬁgg gﬁﬁg cc?n%%?signal supplied to thyristor TH1 by
supplying the control signal from the terminal 17 to the switch S1 through a second
octocoupler O2 normally of a conventional transistor type. This prevents current
30 from passing directly to the Jamp from the supply during illumination of the

discharge lamp 11. This prevents the duty cycle of the supply being imposed on the




28 series of imges such that the inmages of each portion appear in the sane
position within each wi ndow but at a different positionfr i g of
other portions. 11. An inmage display system according tasa%bgﬁgl%gﬁ%?®3
precedi ng Mfeeorrsg3swherein the 5 inmages are backlit transpeFepdigss 12. AN

i mge di splay system according to any one of the preceding clains, wherein
the lighting conprises, for each i mage, at | east one discharge |lanp and a
capaci tive_di r ciorcuit, for |lighting the at |east one |anp, triggered
by a contrg‘ﬁ{ éﬁgﬂlael%ﬁf’?e&ﬂ‘?‘%&?%’&vcsmsa strgp famp g fromy enping abgefai spl ay system
accor di ng twadasfopenadof the preceding clains, further conprising neans for
attracting the attention of a viewer prior to the series of inmmges. 14. A
control neans fIBrad%iHm?’Hﬁg’éa”éli‘@pb’ayfeéysthehriﬂg;rredaiﬁeelf)ldeghum’sm{;i ng

successi VeR1 Sl BRESS a serdois &1 i mages, di sposed al ong the path of a
vehicle as the vehi cflesf)a%lzg%tﬁ%g? §?Wegﬁ§b‘gﬁ'ﬁ‘{’)‘r@?P%E%{ﬁ%“di@g%{rvﬁanged to

1| umi ndt esuphly raifelfond 38, TieapsefIMinOtikaNR & ddieshfh @S9l [ mges in
positions (\)/\h.lcr?,frel atlg.e to windows of the vehicle, are di'¥ferent for
successi ve"Hy8PY ighEasosydigenssed belawaci t i ve di scharge circuit for a strobe

| anp, conpri si Me ofdratt BT the? L I ca jtor fqr staring charge; a
strobe lamp; a triﬁég;?ar ci rgu?l%cgb’?glﬁ%g% tcgc'ﬁ[ra‘fdg‘é@f’°a'iq’§(9ﬁﬁflbﬁi- of the at

| east one capadifiepthemininsisupply iseppied cduerehtapames ARshgR he@icabppgi Ng circuit for
the at |le Lsch capacitor. arranged to charge the at |east one
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discharge capacitor C2 and C3 are charged via the inductor L1. The use of the

inductor L1 in the charging circuit provides a number of advantages, as follows. The
charging characteristics are determined by the predéminantly LC circuit formed by
the combination of the inductor L1 with the discharge capacitors C2 and C3. The

25  resultant LC charge curve 20 is illustrated in Fig. 8 and is characterised by the initial
part of the sine curve. Accordingly, the charge time to peak voltage is quick but
without creating an excessive charging current. Control of the charging current is
important as an excessive charging current may damage components. The charging
current is proportional to the slope of the charge curve because it is equal to the total

30  capacitance of the discharge capacitors C2 and C3 multiplied by the rate of change of

voltage. It can be seen from Fig. 8 that the LC charge curve 20 is nearly linear over
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10% o0& ()dives B‘%PB@O?&)] to the capacnance of the dlscharge capacltors but proportional
to the square of the voltage, this allows for far smaller capacitors and therefore
20 produces significant cost savings.
To utilise the energy stored in the inductor in this way, the charging circuit
includes the reservoir capacitor C1 connected across the supply and therefore in
parallel with the series assembly of the discharge capacitors C2 and C3 and the
inductor L1. The reservoir capacitor C1 is a large electrolytic capacitor (preferably
25 220 pF) having a capacitance significantly Jarger than the discharge capacitors C2
and C3 which conversely have a lower capacitance than if the reservoir capacitor Cl
were omitted. The reservoir capacitor C1 filters the rectified DC supply voltage and
provides a filter peak DC voltage which is higher than the RMS mains value.
During operation, the magnetic energy stored in the inductor L1 is fed
30 forward to the discharge capacitors C2 and C3 during the charging cycle which has

the effect of more rapid recovery of the reservoir capacitor C1 and the discharge
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5 excessive at power up and during operation. Optionally, a small capacitor (not
shown) of say 100 uF may be connected in parallel with the rectifier D1 on the input,
unrectified side.
The provision of the reservoir capacitor C1 and resistor R1 is preferred for
modes of operation where the strobe lamp 11 will operate at a high frequency, for
10 example above about 15Hz. However, at lower flash rates, it is not necessary to
provide the reservoir capacitor C1, thereby providing a cost saving. In this case,
optocoupler O2 is preferably an opto-triac which is switched on to disable the switch
S1. This has the advantage that the switch S1 is the only re-enabled at the zero
crossing point of the mains cycle, This gives a soft start and hence removes the need
15 for the current limiting capacitor R1 which improves energy efficiency.
Numerous modifications may be made to the capacitive discharge circuit 10
illustrated in Fig. 7, as follows.
In place of separate optocouplers O1 and 02, a single optocoupler (either a
transistor circuit or an opto-triac) may be used both to trigger the strobe lamp 11 and
20 to contro] the switch S]1. Preferably, the single optocoupler is arranged to connect a
further charged capacitor (not shown) to the gate of the thyristor TH1 when switched
on, in order to pulse the control signal applied to the thyristor TH1. The further
charged capacitor may be connected directly to the control input of the switch S1. In
this case a further resistor will be arranged in series in the line from the charged
25  capacitor to the thyristor THI to provide an appropriate time constant to the pulse.
For example, the further capacitoya'nd further resistor may have values of 10 nF and
1.5 k€, respectively. The further capacitor then remains discharged whilst the
optocoupler is on, thereby disabling switch S1 in the usual manner. For charging,
this further capacitor may be connected in series with a larger resistor (of say 150
30 kQ) between the positive and negative supply rails 27 and 28, so that the rectified DC

supply smoothed by the reservoir capacitor C1 charges the further capacitor through
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example by a Zener diode. Pulsing the supply to the thyristor THI has the advantage
that the thyristor is not held on. This modification requires that the common terminal
of the transformer T1 should be tied to the negative rail 28 rather than to the cathode
5 ofthe strobe lamp 11 as illustrated in Fig. 7.

The unsmoothed supply voltage may be connected, through an appropriate
diode and resistor, as an additional supply to the optocouplers O1 and O2 (or single
optocoupler if used) and/or to the thyristor TH1 to ensure that these devices can
never remain locked on if a fault in the circuit occurs.

10 Instead of providing the resistor R2, capacitor C4 and transformer T1
separately for each strobe lamp 11, a common trigger circuit may be used to trigger
the strobe lamp 11, or the resistor R2 and capacitor C4 may be provided in common
for all four strobe lamps 11, to feed respective transformers T1.

For safety, large resistors (of say 330 kQ) may be connected in parallel with

15  the discharge capacitors C2 and C3 and with the reservoir capacitor Cl1 to allow
leakage of the charge stored on these capacitors when the capacitive discharge circuit
10 is disconnected from the mains AC supply.

Lastly, an additional diode (not shown) may be connected with its anode to
the node between the switch S1 and the inductor L1 and its cathode to the positive

20  supply rail 27. The operation of such a diode only i)ccomes significant if the
operating frequency becomes higher than anticipated in which case the switch is
turned off before the capacitors have fully recharged. In this situation, such a diode
will prevent damage to the switch due to over-voltage. It also has the advantage of
feeding the excess energy from the inductor L1 back to the reservoir capacitor Cl.

25 The series of images 1 may comprise a plurality of cyclically interleaved
sequences of images 1. For example two sequences showing different motion images
may be alternately positioned along the series. This allows one of the sequences to
be selectively displayed, under the control of the microprocessor 8. This makes it
very easy to change the image shown without having to physically replace the

30 images. The change may be controlled, for example, based on the time of day.

Preferably, the microprocessor 8 monitors the illumination rate of individual
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An optional feature which may be added to the system described above is
some means for drawing the attention of the viewer to an imminent sequence of
images. This can maximise the impact of the display and prevent the viewer missing
the initial images of a sequence. One possibility for such means is a display unit 2 of
the type described above positioned in front of a sequence of images and showing a
image which is brightly coloured or patterned or otherwise eye-catching. Another
possibility is an arrangement of lights arranged in front of a sequence of images. The
lights may be coloured and/or flash. They may be vertically displaced from one
another to produce a streaming effect. The lights may be triggered by a control
system similar to that of the display unit 2 described above or a simpler control
system which merely detects the moving train or markings. Alternatively, means for
producing an audio warning, such as a chime, voice or music may be used.

The image 2 may be darkened to reduce the visibility of the image when it is
not illuminated. This reduces blurring which is caused by the images being visible to
some extent even when not illuminated due to reflection of stray light, for example
from the vehicle. This slight visibility creates blurring as the image moves relatively
past the window. A preferable way to darken the image is to make either or both of
the base sheet 13 or cover sheet 15 in the display uriit 2 from darkened material.
Alternatively, the image 1 can itself be darkened. Where the image 1 is darkened, it
may be necessary to increase the level of illumination from the lighting 11 to
compensate,

Other forms of display unit 2 may be used.

An alternative structure of the display unit 2 is shown in F 1g. 9. In this
structure, the images 1 are held in a closed sheet-metal box 22. A lighting 11 is
disposed behind and below the i image 1 and a reflector 23 behind the i 1mage 1 directs

the light from the lighting 11 through the i image 1,
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the edge of the sheet 24.
5 The light is directed through the sheet 24 by total internal reflection and is
emitted through the major surface of the sheet 24 and hence illuminates the image 1.
By etching the major surface of the sheet 24 it is possible to control how much light
is emitted., Preferably the etching causes the proportion of the incidental light
emitted to increase relative to the proportion internally reﬂectcci as the distance from
10  the lighting 11 increases so as to make the absolute amount of li ght emitted through a
given area more uniform. The advantage of using sheet 24 to direct the light
internally is that it can reduce the thickness of the module as compared to the use of a
reflector.
Optionally, a shutter is provided to assist in controlling the brief illumination
15 oftheimage 1. Such a shutter 26 is illustrated in Figs. 9 and 10 positioned between
the lighting 11 and the optical system which directs light from the lighting to the
mounted image, that is the reflector 23 in the display unit 2 of F ig. 2 or the
transparent sheet 24 in the display unit 2 of Fig. 10. The shutter 26 is preferably an
optical element having a controllable transmissivity, such as a liquid crystal shutter.
20 In the display unit 2 of Figs. 5 and 6, the shutter may be provided by forming
the cover sheet 15 as an optical element having a controllable transmissivity, such as
liquid crystal. Other types of optical shutter or mechanical shutter could be used.
The shutter is provided if the lighting is of a type which is difficult to quickly
light and/or extinguish by controlling the power supply alone. For example, a gas
25  discharge elements have been developed to maximise their efficiency and hence
minimise power usage, but it remains difficult to precisely control the initiation and
cessation of light emission. Illumination levels can have a significant rise or fall
time. Also the driving voltage from a capacitor discharge cannot be instantaneously
cut. This can make it difficult to limit the duration of the illumination. These
30 problems may be avoided by use of the shutter. The illumination may be started by

opening the shutter, having previously turned on the light and/or the illumination
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illumination levels so that illumination is only provided at a maximum level. The
shutter is controlled by the control signal to open and close at the correct timings
relative to the illumination.

Altematively the display could allow the selective display of different
images. For example plural images 1 could be printed on an endless roll arranged to
be movable around a track defined by rollers to selectively position any one of the
images | in a viewable position on the front face of the display unit 2, in the manner
of a "scroller" used in stage lighting systems to change the colours of filters in front
of lights.

Another alternative is for the front face of the display unit 2 to be constituted
by an LCD display controllable to show a selectable image 1. This would have the
advantage of avoiding the need to physically change mounted images. Preferably,
but not essentially, the LCD display would be combined with backlighting as
described above. Currently the cost of LCD displays would be prohibitive but the
system is technically feasible and the cost is likely to reduce to an acceptable level.

Another alternative is to use a front-lit poster. However, it is preferable to
use backlighting because in the unlit state a transparency reflects less ambient light
and is darker than a poster, particularly outdoors. This means the unlit transparency
will be less visible and will not affect the viewed image.

The images may instead be préjected by an optical system from a small
transparency onto the face of the display unit which acts as a screen. This has the
advantages that no image at all is visible when the lighting is off and that the image
may easily be changed. However an optical system of appropriétc quality is

expensive and it is difficult to obtain images of sufficient quality.
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a series of images for disposal along the path of a vehicle having a sequence of
windows;
lighting for briefly illuminating individual images; and
a control unit for controlling the lighting of said images to illuminate images
10  successively as the vehicle passes, wherein the control unit comprises:
detector means for detecting the arrival of the vehicle;
means for deriving a measure of the speed of the vehicle;
means for storing and/or deriving the positions of respective windows of the
vehicle;
15 means for controlling said lighting in response to detection of the arrival of the
vehicle to illuminate each individual image repeatedly, taking into account the speed of the
vehicle and the positions of the respective windows of the vehicle, so that the image is

illuminated when its position coincides with the positions of the vehicle windows.

20 2. An image display system according to claim 1, wherein the detector means is
arranged to detect markings on the vehicle, the markings encoding the positions of
respective windows along the vehicle and the control unit including means for decoding the

output of the detector means to derive the window positions.

25 3. An image display system according to claim 2, wherein the decoding means is
arranged to decode the output of the detector by looking up a memory table storing

different sets of window positions.

4. An image display system according to any one of the preceding claims, wherein the
30  control unit is arranged to detect a time difference in the output of said detector means as

said measure of the speed of the vehicle.
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in said control unit vehicle window positions are represented by respective bits of a
first bit pattern which represent the presence or absence of a window at positions a
predetermined spacing apart, and said respective image positions are represented by
respective bits of a second bit pattern which represent the presence or absence of images at

10 positions said predetermined spacing apart,

and said means for controlling said lighting is arranged to derive the timings for
illumination of individual images in real time by relatively shifting the first and second bit
patterns relative to one another at a rate proportional to the derived speed of the vehicle,
and to illuminate an image when the bit of the second bit pattern representing that image

15  coincides with the a bit of the first bit pattern representing the position of a window.

7. An image display system according to claim 6, wherein the control unit is arranged
to shift said first bit pattern through a shift register and, using the second bit pattern, map
the bit positions of the shift register to said plurality of images to output bits at bit positions

20  of'the shift register to control illumination of corresponding images.

8. An image display system according to any one of the preceding claims, wherein the
means for controlling said lighting is arranged to illuminate successive images such that
they appear at identical positions within each window.

25
9. An image display system according to any one of claims 1 to 7, wherein the means
for controlling said lighting is arranged to illuminate successive images such that they

appear at a gradually changing position within each window.

30 10. An image display system according to any one of claims 1 to 7, wherein the means

for controlling said lighting is arranged to illuminate images of a plurality of portions of the
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12. Animage display system according to any one of the preceding claims, wherein the

lighting comprises, for each image, at least one discharge lamp and a capacitive discharge

circuit for lighting the at least one lamp, triggered by a control signal from said control unit.
10

13.  An image display system according to any one of the preceding claims, further

comprising means for attracting the attention of a viewer prior to the series of images.

14. A control means for an image display system for briefly illuminating successive
15 images of a series of images disposed anng the path of a vehicle as the vehicle passes,

wherein the control means is arranged to illuminate the images of respective portions of the

series of images in positions which, relative to windows of the vehicle, are different for

successive portions.

20 15. A capacitive discharge circuit for a strobe lamp, comprising:
at least one discharge capacitor for storing charge;
a strobe lamp; |
a trigger circuit arranged to trigger discharge of the at least one capacitor through
the strobe lamp; and
25 a charging circuit for the at least one discharge capacitor arranged to charge the at
least one discharge capacitor through an inductor in series with the at least one

discharge capacitor.

16. A capacitive discharge circuit according to claim 15, wherein the trigger signal

30  applied applied to the trigger circuit is supplied to a switch, arranged to disconnect the at
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10  atleast one discharge capacitor and said inductor.

19. A capacitive discharge circuit according to any one of claims 15 to 18, wherein the

charging circuit is supplied by a rectified AC supply.

15 20. A capacitive discharge circuit according to any one of claims 15 to 19, wherein the

inductor is of a flourescent tube choke type.




