18 SEPTEMBER 2003 WO 00/55835 PCT/ GB00/ 00856 | MAGE DI SPLAY SYSTEM The
present invention relates to an inmage display systemfq i i j ages
to the passengers in a vehicle, for exanple a train. 5{%&‘;@%@%&@'&5&
proposal s WBOU/ss8¥ge di spl ay systens of the type conpri siPal/GBay®essi es of

i mges di sposed along the path of a vehicle and lighting for briefly
il lum nating individual inages succeksi vel y as the vehicle passes. The

illumnation is sufficient E'?f to prevent blurring of the inage due to
the notion of the vehicle ﬁgéiiéléﬁk@1§§§ﬁﬁ¥bhicle passenger. |11 um nation
of successive images as the 10 vehicl e passes causes the viewer to see the
i mages as a single continuous inage due to persistence of vision, in the

manner of a tellbapresenrinvantion relates to amigege Soplhy systenrfagdispdiyiy ay systemi s

desirable. f displaying adverts ar witten and di agranmatic

i nf or mat i 6’%,§ge E)orm%gg%ﬁ% eergé agYJ Ch%gorﬁéﬁpl%‘?g?lf“on stop on a train route.
Howevers previ oUkerhavp bl fofosal€fon dhage WapRE SRR DT Hedfel coRbridiRe

inpl ementations due tg technical difficulties in inplementation, for

exanpl e i @# SCHSSOfHRALESisnopRd alang e path efGrvehicleppdlighting Ertboriefist ant . Accor di ng
to a first;AsRemb iRhvidRCinE. I ' ' r-ovi ded an image

di spl ay system c%rlrpr\iusl?nlé]wg 3233‘? %eggp%fgh}t%’ggeggscmﬁ%r&e%?gt%&g%rmgg%%g the path of
a vehi cl ejs sufficigntly hgefftopreioenit bluknng df kheriinage dun ¢p thatiotiomlofthe vehages; and at

| east one %?nt.rol nit.for 20 con [ol.l i.ngg} he |ighting of at |east one

i mage to MEFRYEREE Y 4 Yrbiglapasirpests Liumipajion of uRcessivedmpassas hesses, wherein the
at | eapd QBfcle pitbds@huskdiht vREP0IseEhe inkdk 4l QlngMRBAMHES im g@?@é:t ing arrival
of the vehicle, neans for deriving a neasure of the speeé1 of the vehicle;
means f or MCREAUTIICE Piisiem én the glennes gf afeleyisian oncingramistagene i nage i n response
to detection [kl A E)en knrdivi.dual imge repeatedly
for 25 respect%gggmﬁﬁ%g\gsﬁb% S%Sﬁeéﬂ %‘éﬁ%ﬁ%taggg‘?%‘g Oﬁ’f}%}a}%%%éﬁ'ﬁfts ?‘%e speed of

t he vehi cheittamahd didgeanpodictinfornsatiof, fohexamplepbat: ihemextisetionstopbn the vehi cl e.
The present. in\{e ion pr ovi des acou ate ti m%% control of the illum nation
using a siAPFrE™EontYSr RGEPSRONSTAS HF AY SHEETlnes Brctcle vehicl e speed and
Wi ndow s pafpléhetsions dueitsteplatil Biffculies edmiplddentaliéh, fdrledsthmatd on to illunminate
each image at 30 precisely the correct position relative to each of the
respect i vEiERFHEGH e natien attheecorrseinstagt.of | mages may be viewed as a single

continuous | ”%&o{dﬂ{g% 9Rrg Qs‘ialactQ)ff ﬂk*b?é&t‘ﬁ%&%%@?é pio%'ided 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 at least one control unit comprises: detector means for |
detecting arrival of the vehicle; meah-s 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 marking to illuminate each individual image repeatedly for

25  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



18 SEPTEMBER 2003 PCT/ GBOO 00856 respective wi ndows. Because the present
invention allows the illumnation to be controlled takj L e .
actual posybb@psagssof the respective wi ndows, it avoids ‘g:g/E &mlﬁgoé%ﬂ]he
known i mage display systens which nerely illum nate the <t @@gssgt arate
in proportion with the speed of the _vehicle. In such a known system5 the
images are lit at an arbitrary posi‘tzl‘on relative to any given w ndows and

may ther 3 u -fromthe .sight a _passenger in the vehicle.
Pr ef er ab| f\/é Sﬁf}r?gv%‘gltn g@?%ré%ggsfﬁsf% %‘“5?‘#%38@ %Waé%eeevmwawmge on the vehicle.

Use of rnacdkitmbedthkiogaccting ofyis beial positfs biak ?&E&E'@ng mi;nl mal amount  of
nodi fi cat{'honmltbg3 the vehicle. A single marking miy edh‘gségatv%‘gscont rol the 10

i |1 umi nat P§RTPEMSILTHE KB Winkigs displag gysiems whichanerslp dbmsamythe 0 mark every

wi ndow whj ese{tgrgt@ﬁ%a%mcﬁl%'ﬁﬁ ant ageously, the speed of the
vehicle is derived fromthe olut'g%%plég# y%t%égge\ﬂ%fget Z‘gf‘&?ﬁﬂ%amweﬁl this way it
i s pos8i btheimageniarelit 4ien rebitieiryppsitiondeativeo ityeivReRfdoviUh haj ent | y accurately

to illumpate the.inma af,_a. consi stent position relative to the 15
w ndows s‘ggrt"ﬁ’éfi&t“r?%cr e%ieii"“h%‘cjs‘igﬁ‘t @ PagseRgepingby Yehiclene | ghting is not nount ed

on the vehi cl @roftraij tHewleicBOPAVAR i EManeRNS g i becayse it involves
cutting panels aqr otherw se nodifyi nggthe Hé\}eﬁ’%’{‘@.b‘l“ﬁh%?’e eay unit may

mount  t heV§erphgerkingcpliops theisytiem trgbe implementeéwith i aeihimal ahomt 6f t 0 derive a
measur e QfodifiGiSPeeE: $hdip. t t of the 20 detector neans. This may be
done for ‘eialt.rlrpl_le by det e(ifgt iﬁbngnég%l PR e tBCP’?F‘ﬁﬂé’ out put fromthe

det ecl@r itenination@prsepaaisiiddwst 3o it B nbtncd@sRF to hiIR ldrIRiRBIMERY, tWo features
of the r’rqg#li&g,e%erﬁre eterm ned di stance apart. The two features may be
separate Strips o 2 Y'or may be the beginning and end of a length of

mar ki ng havi ngdvatageaslyethe spei ot the vaiGHisAS, de. An_.alternative is to
utilise two detectors a 25.%r edqtg?]m ned g[l“geflg%gnet%gﬁlétp?to feuhi ch case the
times di OFErEHRENb WS Way Hds paseiblede isotheoharking tedumive fiRapsede of the narkings
i s det ectgfciedtiEacBdN @RS ' systemis that it allows the nmeasure of
the s eed‘oflet %Cvehi ?I eglt%gﬁ%aéétg%rﬁ?a gé@q/‘ﬁ]‘ar%?ﬁsiemgfi’ﬂ@nédﬁ%‘fel@ﬁg on the

vehi cl%, wandolys ssthat thérmifme jiter.i p of tape, which mininises the nodification

to the vehiclg. .30 Pref.erabl. t he ans for control ling the lighting
conprises a mﬁggegi_glryo%’g;@%t?“g ’_%/E?{ﬁ’?"r‘fﬂgg°bﬂﬁdﬁlaﬂlet"@l@a$ tngdryemienthe i | | umi nati on
timngs hetudadiable B%a\(ﬁedtﬁﬂbolbﬁﬂ:ﬁ@ing ﬁanjeg é%l%ﬁﬁo(ﬁ%n?’g the

vehicle. A display unit may mount the image and the lighting.

It is technically simple to derive a measure of the speed from the output of the

20  detector means. This may be done for example by detecting a time difference in the
output from the detector means. One possibility is to detect the time between two
features of the marking a predetermined distance apart. The two features may be
separate strips of tape or may be the beginning and end of a length of marking having
a discrete length, such as a bar code. An alternative is to utilise two detectors a

25  predetermined distance apart in which case the times difference between the
detection of the same feature of the markings is detected. The advantage of this
system is that it allows the measure of the speed of the vehicle to be derived from a
single marking on the vehicle, such as a single strip of tape, which minimises the
modification to the vehicle. _

30 Preferably, the means for controlling the li ghting comprises a microprocessor

running a program to calculate the illumination timings for each individual image. A



WO 00/ 55835 PCT/ GBOO 00856 -3 m croprocessor allows sufficiently accurate
timng control to be inplenented. Desirably, the contr Ltad r ed
to control the lighting of a plurality of inmages taki nﬁﬁee*ﬂ@éﬁtiﬁaﬁ
posi ti ons WP 0U/F83S5 nages. This reduces the cost of the sygstemwdaezause a
separate control unit for each inmage is avoided. By taking account 5 of
the position of the inmages the illwdnation timngs can be derived

accurately even when the inmage spacing is not regular which is inpossible
in known ByaseRsaesssenpliays shfficisnihnatearnininpgatralto de maflandkapor ti onal to the
speed of the Vﬁ&ﬁr%lg'thepéo%oraﬁ"sy in said cgnt rol unit said respective

wi ndow posi tions ar® "t SpreLEhetrepgedinontioding lightine obp plrabity of first bit
pattern whisghs meing Baeatolhde pasERceuRimadtd MISRALE B Agbfidow at -
positions a predeterm ned spacing apart and sald respective Tnmage positions
are repr eJaKIRECBYC ? FrERisEPYTY uaif fopeach imfgeds swiderdBp takingatdoarn Whi ch i
represent : f i.mages at pasitions said predetermned:
spaci ng OafBar d,gﬁg’ﬁgmsﬁgl 5gg§'§1t§ ?@ﬁﬁﬁ%ofl klﬁé’%fﬁ%d%ﬂvﬁd&c%wwyﬁfhe timngs for
i |1 umi nat Weam the imaige shiaving isaiot iegelgreshitinis i@ pdssibie TR km' s§téthd Mﬁlc%- shifting the
first andlls%:n%ed bi t gﬁtter ns af r%.ﬁ a rate proportional to the derived
speed of {IRBIRGER inaseah & TalsPROBio g tharweed qfftherviehislei on of respective i mages

when the bit keftriblySeeantodiol uhAbieEBebERMRBM  dbond e Pr esence the

. . ; A ) 11S, ar
respective i mage coincides wth the bit of the AP S BTG pattern
r epr esent™FRESeRiTd bp Biiindiviuabbiteofifinet biv.pafiam whichmptaert e jgaBiceer unit may be
arranggd sptdage SO [y r ed to shift said. first bit pattern
t hr ough afl Shitt relél%svg gt;y O%H!()fs a%ééd%{ségﬂlgneé PRACIOR AFH ARG F4id 158ReCEYen t o mmap t he
bit posi tinagrspositiondwe spiebintadehyitist iadividoalbits 6f a REeHaditgaierl vhid@Oes, - t 0 out put
t he bitsrgtestéht é)ositi ons. of the shift register where the second bit
pattern i"HATERBEPTFIRCsST BhERteS! Gnagss at nosienssaid perdeieningd spasingat i on of t hat
i mage. Thpat,iasd &identrbldhitad AnhnddMa AEALGRUSH ] &byl ng the illum nation
timng, _because it is sinple gée#t rel i abl e.vy%fog{nél *ag%??/g t he marki ng
encodes ViR imagshi redl tige b sskativaly shifting the fistindlsecondibil pitteensaont r ol unit i s

arrangged detecti.n ans to derive the w ndow
posi t?soangtréa}%g)%? gﬁggaghﬁﬁg&%&éé \S/pggd (\E/\nﬂﬁ%‘éf\%’cz% tcg%tfr@“tgc}h?jeri ve the

i |1 uni nailivoyinationiofigspecBucmagesevhed thenirad e swiond BMpRRE] Lheisihaci | i tates the
cal cul at| onrofncg ro%‘gi ate illum ,Hati.on tim n‘gs thereby inproving timng
control . PEETRISC MG TEREFIYE BFEe CPiRfi Govitinihe b obthe Hst bit patiemasi |y from t he
decoded mpfedﬂmingﬂﬁlybkiﬁasofah@iﬁ@diﬁel-‘érféﬁarﬁﬂp{hg%ﬂtﬁﬁ ﬁniﬂnﬁg S'eqa%aﬁéeed the positions

di vided by the speed of the vehicle.
the control unit is arranged to shift said first bit pattern through a shift register and,

D=

20 using the second bit pattern to map the bit positions of the shift register to said
plurality of images, to output the bits at bit positions of the shift register where the
second bit pattern indicates the presence of an image to control illumination of that
image. This is a particularly advantageous way of deriving the illumination timing,
because it is simple yet reliable. .

25 Preferably, the marking encodes the positions of windows along the vehicle
and the control unit is arranged to decode the output of the detecting means to derive
the window positions and to use the derived window positions to derive the
illumination timings. Such use of encoded window positions facilitates the
calculation of appropriate illumination timings thereby improving timing control.

30  The illumination timings can be calculated easily from the decoded window positions

because the appropriate timings are the positions divided by the speed of the vehicle.
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changi ng the encoded marki ngs the system can accomoda J r A ndow
configurations of different types of vehicle or the w ﬁ{ﬁwﬁﬁhﬂﬁe

i mages ar Y9P¥IBI%e may be sel ected. The nmarkings may bePQT/6RPUY8He which is
advant ageous because bar code 5 technology is in itself well devel oped and
hence its use sinplifies the preseni’™system Known inmage display systens
have concentrated on il lum nating ea image in, as closely as possible,

an identi Bﬁtheﬁ‘agﬁetﬁ‘@ﬁ’yrbél°g‘]i“ig§?§ thegenge M‘&Sﬁ%‘i}(ﬁ%ﬁ@he vehicle. This is

i ndeed neg@ggiodate AifRFAY @Ml icbifurdlionsf differé tyhBE fvERAE oV ieWed by a
passenger on a vehicle. 10 According to a second aspect of the present

i nvent i onwindews &t Wiiclpthe imagstiarg vistdhmenbe setegisd. for an i mage di splay system
for briefly il 1 I e i [ eries of .images di sposed
al ong the pat h%%%%ﬁ%gﬂg?f% aal%é? aé%{]/ﬂé%g?gvaﬁtgées?ggs?eca%%r@?ﬂe the control
means 5 achiudggds indtseldwtit ddvelobed driddizhdeitsiukd siiplifick ehetphedtkpgas. of ”
respective portjons, of the series of inages in positions ich, relative to

the vehicle, L5O¥PEagerisBiagAstamshaye eeneepvatet op Blupyingtisg carhdmagscond aspect

of the prgsedode}epbisi, b laeartidshiioh $ivR Y 4 5i00SwiRliow Bine Seri es of 1 mages
to be viewed a passenger in the vehicle at different positions within the
wi ndow fr wehiskhi Bis islirdeprhuesessgi to prevdnd pitgriog drifiini the ipmpt viawedbyi t h t he known
systens in Sv\éhi cho t hveehlaci'em istoillumnated the inages in an identical

posi ti on. P88 R4 'SWs humer ous vi sual effects to be achi eved, because the
I mage 10l ewed bAcdofiing tpaseRnd espediBY the Pravtit @flc@icalele iFRévi€ganpl e, the inmages
of the first orti?n of the, series of inmages may be illum nated on one

si de of t FROURI MERSHIAD i3S displey sxstep for haelhsidumimalngoueqessivedmageie seri es nmay
be i Il um pat MO8 ihiifs ARRRASI §i6nSind tﬂffsoélefé&cimh-%gi vement may be
co-ordi nat ed wgthltg%scoﬁc%ent I(])%c‘dht E% iomageé. For gxlz(i: Iags,eQBS the portion of
t he seri ewhetkighenpatiolareanmie amanged tf contrel th Inghtyvillvenjnatethe mapesobf a fi r st
person tal king and.the [ti of a.seri.es on.the second side of the w ndow
oy | mmgirb R B RE el e R B BicheRef G G MeRbE: npr ess! on o
two paapl ge diffevdnnfr subsauppbitensi des of the wi ndow a conversati on. Numerous
ot her effects are pgssi bl (fa with this technique. Wthin each portion of the
seriees of inage¥Seqopd ppedof e Srre i crepralPHntiigicel RokioRs Phiige i n an

i denti cal s PpsbfimAfksiEbA WA A fsdehger A MR QWNicIS R different positions within

the window from which the passenger is looking. This contrasts with the known

systems in which the aim is to illuminated the images in an identical position. It

20 allows numerous visual effects to be achieved, because the image viewed by the
passenger may be moved around. For example, the images of the first portion of the

. series of images may be illuminated on one side of the window and the images of the

second portion of the series may be'illuminated on the opposite side of the window.
This movement may be co-ordinated with the content of the images. For example,

25 the portion of the series displayed on one side of the window may be images of a first
person talking and the portion of a series on the second side of the window may
images of the second person talking in order to give the impression of two people
having on opposite sides of the window a conversation. Numerous other effects are
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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PCT/ GB00/ 00856 -5 According to a third aspect of the pr i
thete is provided an inage display system conprising: ?SEF’T@@?&@E’&%

for di sposudowssessg t he path of a vehicle; |ighting forpbticgbdaigsss
illum nating individual imges; and control neans for controlling the
lighting to illumnate i nages successively as the vehicle passes, 5 wherein
the series of inmages conprises a plurality of cyclically interleaved
sequences of Aeraylésg toByhiohashice af thy prestheinl@ami, gk biRiRAty Sequences, the
control neans .nay bet arranged sel.ectively to display one of the sequences,
in particUl&r g@ D™ SRR R JeHE of fraagehiog dispesnl dlongtthepatuefrce. Thus i f
t he sequengfse; dpkploayr Wichl eeRhauk i i syst em can change the
type of inmage _s%omﬁ, for gxar(pflaetﬂigc]f;ed%‘gn }ﬁ%g%)sh ﬁﬁcgh{g?%l%y%?%ﬂay, wi t hout the
need to ptRFEPEiAE iy lishtnete dlunkpaty inagesssuccedively avakeeehichepasysst em very
versatisl e : : | e interleaved.sequences can be used to insert a:
subl i msnarhélélxﬁg{gcggéées\éﬁkéxn%%g ?On porﬁ & arfﬂ’ilrﬁhtg QGfYéﬁiag'yb‘?terf"éVidrsé&'feé‘Cﬁ§peci al
ef fects bofimpgesopriate 15 choice of the i mage sequences and, if necessary,
control of the lightjng. The fourth aspect of the present invention relates
to a capacitive éf?lécéh%g’é@ea\?% giffprenirsgquepcestthatvntrplangns may he t ype of i mage
di spl ay sytahedstiectivai i i rel.ates or to other systens
where it is %g]gessﬂgggq?gkg@%%de Erﬁe%"f"?yeg’%‘é%p"“'?‘ﬁy& Jhation. In such an
i mage di sipraipatingdheinages ofithat seessaliyustifthé bdquericaadigpldyngiemoe 20 for a
suffigpe i i to preve bl urr.ing ich is caused by relative
rmverrgtr)lt '}Sr%e% ofwg%%ﬁgﬁ%f s?ha'i‘%cq‘t‘estyi’el ‘f{’m?%?rs Nn A Eamplgere the train is
expect ed dependingenalie thnc éfiday,OaithoaNBEEEA to AsiBAS refie thdtila %;16 relative

i 3 mm ‘the peri8d of illunination,

rmvem::ntdlcy‘i fhég(e %%ai n and i mage to, say,

nust be 0 M THECS SF SR Yahyes&iieh as gas di scharge |anps used in a

capaci tive di aahasdRICiHeGhtblcadddss for. providing -brief illumnation
in other applicati Qns?}.C quevcear 5 fﬂ%ﬁﬁéng%nmué%{otgé?s F\?é“@ﬂ’%‘eﬂar ge circuits
woul d. be IpRFEFIICRSEIBIAGIMAN sdquenge oatdreatepaid effidts byQpprophifte Pr esent type of

i mage4i : i s 1S .because of the_.requirenent for the

il um1 ﬂat% ?Jjolﬁé/%fg%gienggao eﬁmﬁlr ?Seafld’dﬁ’&ecg‘ﬁ?rf'i Cé’Pté‘?r]t“f 9‘6%&}1@}&- for the viewer's eye

to pglr cei ve aThesfufifli aspenf the prkendi@ettion Mlatds 1§ Btafalhivt BRcHlafROE tO be
vi si bl e.

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
illumination . 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. For example, where the train is expected to move at a
typical speed of 30 n/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 circuit are

25 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



30 I't nmust be noted that the brief period of illum nation of the order of
0.1ms may be contrasted with a TV or cinema film where iqco .
Vi si bl e f OfyoaeBaeh VO 00/55835 -6 18 SEPTEMBER 2003 Péﬁ%§%§§ Der
proportion of tine. Therefore it is necessary that the di'scharge capacitor
in the capacitive discharge circuit,stores a |arge anount of energy to
achieve a sufficiently bright flash. However, this can be inconpatible
with the j [ hR! ; it must be charged quickly
Wi t hout c?ge%%ﬁ%w)g Oﬁ’?gﬁ%gﬁ%’?ﬁ%ﬁ%? ?Jg%tg rycl; O%@l%&gg%fag?wg{ mgﬁe[ ypical train
speed of 3@pasitiye dryehasgetojnouit sipresw hdpwrepa el atergf toAthieveta shiicien@cessary for a

gi ven straqbe, | Lo flash at a.rate of 1 .. However, charging the

di schar ge%élg%t_a%s?o‘?&ﬁvie% fu‘_faf:’lPF’ CP’BP%%LU‘Y‘?}# g%él_l‘ﬁ‘g‘f‘%%w%e?ﬁ Ut known
capaci ti vehe dpafibange be chegidlquiki9atiBsutaréd8hya Mol BhEHAs dirdfk. GYE rent which
requires larger and pore expensive conponents to tolerate the current and

al so i ntr sx¥eRe-phalyprakFain spsed of 30@/s andia typipal ivtindow spacingeiZmpitrils, t he known
capaci ti ve.disaNr 98ivel ' t t nequiremqents of creating a
sutfici entry bR opPEvPLL b’u‘a?’wqgﬂ%?‘iae?ﬁaﬁwfyfsgﬁ%coq*'%rc%%rgm wi t hout
creating disclesgs oapacgthathiyiquipkiyus 1 erfficiendtavelr witngkiowit dagacftzr t h aspect of the
present i vetpti on, .ihere i S péiovihded a capacitive di schard[ge circuit for a
strobe | affEompr" frﬁﬂ?saa‘f‘a_w B¢ RS YrERHAHefereduitys Lagsaandmeref or st oring
charge; aegfenseconpdBentStottblb@d@Me irbritdhd 2188 fn@ﬁgﬁgthte‘f)okgsgﬂﬁ% di scharge of
the at_| east one capacitor through the strobe |anp; "and a charging circuit
for th¥ afequisgmntso e othesverds, dhe knayn edpecitivadischarge dirtwits dhaotgeeet he at | east
one di schal.g9&uiEtd j . i.n tor.in series with the at |east
one di schg{eggquérapggg%%ﬁgat’}}gégﬁggag&bgﬁgﬁ%fqaé}ﬁ‘c”f%ﬁuf?iﬁle? e"far gi ng circuit
over cones rachegipg oithensreatiidexctverddiding dwgrehthe known capacitive di scharge
circuits by allowng charging to a  sufficient |evel w thout creating an
excessi ve char ?Cﬂﬁi_n“%lf_f’?]éer@‘."ﬁ’ﬁﬂ"’é‘t Pfég‘hl’rf%c_“?‘!n&?ﬂuﬁ’ﬁéherF gorovidede the RC

char gi ng edpaciaed @échit cirdit for KBOWIamBRAGIPHEKS: z&'le%&*&?}é giﬁchﬁx' pcurts creates
an initially high current because of the exponential s apg of the RC

char ackoer Fapgsitor for glopipg ehaggss a strdhe lampes tripger qinpuin pirangediol tiggwr an LC char gi ng
char act er j;Siiafee 3Ptk 9t R ' I a faster charge time for a
gi ven rrax?lrrur?fgghatr gi %g%tgﬁéagﬁﬁ.g%ﬂggg%g%t{&%@ms%g % %éaég“i‘%cég%i tial part of
a si ne wafpethe Bhigasp prssdistthaign vapatiion arraniged @lchargetieat Ragbaydiehigei ent because

it is current. limted by the inductance of the _inductor, rather than by a
resisti vecagiwét%ﬁ{quggan m\{iuctor in series wnﬁ rt}ae at least one discharge capacitor. Y

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 e)_(cessive 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



Anot her advantage of the present invention is that it allows the inductor
to be 30 a fluorescent tube choke type inductor. In LLLVe

di scharge circuits, the cost of a sufficiently |ar ge%ﬁgﬁﬁ%gm%
pr.ohi bi ti vepolvedsss t has been appreci ated 18 SEPTEVBER 2@@3/a86h/6484655835

PCT/ GB00O/ 00856 -7 with the operating characteristics of the strobe lanps in
an i mage display system allow the use of a fluorescent tube choke type

i nductor which is cheap and easily avail able. Another advantage of the

i nduct or iveithtthabperdtingthapioreritthe oLMEEGYbQimbIA ab MIME REIay Sstepy be fed forward
to the at | east one, di scharge capacitor to increase %e operating voltage.
This redu@leWiirdss e orgceabyhe shoke e iduethewililsis hismag endasiaici t or for a
given engigMpRut put. For exanple, this nmay be achi eved by the charging
circuits includin at | east one reservoir capacitor having a capacitance -
greater than séahethundiaatge oftheindditedhingiealapalgd dnevey 6OMBRRLGE, | N paral | el

W th t er i assenb f said.at |east one 10 discharge capacitor and
said i %u?: %ert.eeéI@rné'?rgrma{glg?ﬁeﬂsﬁ@"‘%{‘ﬁﬁﬁﬂgﬁﬁf‘l’é‘iﬂi"éﬁiI?Cf?aﬁ‘%:‘lheﬂﬁ%atalgswi tch arranged

t o di sconneledge! Mkis redlicek @R%4quitBEcalh§Rha &%&ﬁ&ﬂ%%é acﬁtléxoﬂagﬁ'e& har gi ng
circuit during discharge of the at |east one scharge capacitor, for
exanpl e bW gERIeXanRie dhis prnbe apbievediby the tlggeng cicbincinéludibgi ng al so
suppl i ed j . i . the current f.romthe charging 15
cirouit b%‘?%%“?’éﬁx‘%%“‘? ﬁ%"%{“’?é‘ﬁ‘égg %g%%ﬂha%‘ﬁn%je"&?‘?@ﬁé?‘&ét 3hoRen woul d be
undesi r abflischatgecapasitoriconnacted th parqlieswith the seHeb ¥ssaxBl 6f Qfd 4t NGsieP! Yy on the

out put, .of .the strobe | app..and could cause the lanp to enter a node of
oper atlioond'ﬁ‘g?fgfﬁflpaf T gpafdaﬁ‘?g‘? "Pesirably, the trigger signal is supplied to

the swi tch t hrmeghabBNthe Bl 18t incldded D&yt . o-triac. This has
t he advantage that the svﬁ%@ics é)nnl ye.r e- enaéﬁbex%gdg)gh’%&ﬂeﬁé&%er 0- Crossi ng
poi nt of hestriiedischaygs capaciterfiom thg chireing elechitfdoringdisehaigs bdthe an t he char gi ng
circuit ap . i i ffi.ci enc Th paci tive di scharge
circuit ?ﬁgsttc)%@n%%?és{rgé %%ée}%%’%ﬁ%ﬁé@éy ‘rabebt@'ggeé *Xa‘ P‘i?“%f"ﬁg‘f’ RELEE each strobe

| anmp pr ef @rcabbgingaiso spplidas the divitcth aftgepre R aahd FSnt3Fdch ﬁ@&%@hﬁ trigger
circuigts, .but i S.,S, not ?sen ial. 25 According to the fifth aspect of

, this s \
the présefci! R?}@élg’fllfﬁiﬂ’f ﬁté‘?bg 4y idifekprge, which proald bamndesikahle nount i ng an
i mage f orbedaupltapuRimpbie tétiuty 3R off e sUﬁﬁm%BFthggufpﬁ%gge sg%ﬁeolla%}é systemin
(he

which the image is briefly illum nated, ereln I splay
and could cause the lamp to enter a mode of operation harmful to the lamp.

Desirably, the trigger signal is supplied to the switch through an optocoupler
in the form of an opto-triac. This has the advantage that the switch is only re-enabled

20 at the zero-crossing point of the mains cycle, removing the need for a resistor in the
charging circuit and thereby improving energy efficiency.

The capacitive discharge circuit may comprise more than one strobe lamp. In
that case each strobe lamp preferably has separéte discharge capacitors and separate
trigger circuits, but this is not essential.

25 According to the fifth aspect of the present invention there is provided a
display unit for mounting an image for display on the unit and for use in an image
display system in which the image is briefly illuminated, wherein the display
comprises: lighting arranged to briefly illuminate the image; and a shutter for
controlling the duration of illumination provided by the lighting.

30 The shutter may be open to start illumination and/or close to stop the

illumination. This is advantageous because many types of light, for example a gas



conprises: lighting arranged to briefly illumnate the inmage; and a shutter

for controlling the duration of illum nation provided %EPEEJM%%M#@:" 30

The shuttqgog@y?ﬁge open to start illum nation and/or cl
i |'lum nation. I's i s advant ageous because many types oFCTGEMO8For exanpl e
a gas WD 00/55835 18 SEPTEMBER 2003 PCT/ GBOO 00856 -8- di scharge el enent,
are difficult to quickly light and/d¥r extinguish by control of the power

t difficult to efficiently limt the duration

supply al ich can ke i |

of i||um8‘§’§1afg\§%?em|e¥‘" ?’ﬁ&‘rﬂ??‘gﬂt’ ARGk dighieandfopentibguisirity consel ofitee or fal | tine
for the powerRuppiit d@s, Weviets, ' / be used to. cut out

illum natj on,dufjrj)i%tgl%1 at | east npl)éak??t cgﬂigkﬁ ﬁheéﬁc?%&ﬁgﬁc}ﬁ%ﬁim?%ni"ft 0 provide

i 11 uni nat HgmigsHey Jhihs laktng has a sighifigint Hieatithe or fANYmefor@ld  Of the aspects of

the pres [ ' lied in conbination. To allow a better ‘
under st aﬁ’?.ﬁlﬁ%ﬂéfg’% éggf)hrgg)s{%t%? Ca}%ﬁv\o?e‘ﬁ?qd%r‘f]’“{ upgEligviuige atllssd pipt i on of an .,
i mage Ai syflthyrisysd/enfulht 2byiesilogiRgon ﬂed&nﬂﬁan@?gﬁ%%‘@t'elt he present 10 |
invention is gjven of non-imtative exanple h"reference to the
acconpanyi ng W ﬂg@;ﬁ%awt%?ﬁhwrgsenmw@ﬁmmiaselw apblial inect i on of the inmage

di spl ay spsibaiatiofi 9. 2 is a diagranmatic view of the circuitry of the.
section of the image display system 15 Fig. 3 is a view of an alternative
control unit flgellewiabeise undsrstanfiing loé the pRgent inderioh Ake £YIS Fig. 4is a flow

chart fory - rogramrun in . the control unit; ig. 5is a side

vi ew of aegg?@gf’g%ﬁhg% gfsg{aﬁéy SR gaichcwpediss 2l yheraspactsiif ghe Besest a

cr oss1®edtveotia is givevbyokayt draoalimihY ekl At Fkenc2id@ken al ong the 20 line
Xi-Xi; Flﬁg 7 is the circuit diagram of a capacitive discharge circuit for

the |i ghffgPaBRng Havingsigavishspl ay system Fig. 8 is a graph showing charge

curves for thejcpRaGd ¥#8 Hits ireuit; Fig. 9 is a cross-sectional
view of a first al ternative cg%ﬁh?'glg%eo Spiaéilsysf% 25 display unit; and Fig.

10 is a crossFigetspdhatampiatiovishv dffie: Seciandf ak RO HeinzpRASt ruction for the
display system; |
15 Fig. 3 is a view of an alternative control unit for the section of the image
display system;
Fig. 4 is a flow chart for the control program run in the control unit;
Fig. 5 is a side view of a display unit of the image display system;
Fig. 6 is a cross-sectional view of the display unit of Fig. 5 taken along the
20 line Xi-Xij;
Fig. 71s the circuit diagram of a capacitive discharge circuit for the lighting
of the image display system;
Fig. 8 is a graph showing charge curves for the capacitive discharge circuit;
Fig. 9is a cross-sectional view of a first alternative construction for the
25 display unit; and
Fig. 10 is a cross-sectional view of the second alternative construction for the |
display unit.
The image display system is arranged to display images to viewers on a
vehicle such as a train. A section of the image display system is illustrated in Fig. 1‘
30 which shows the elements mounted adjacent the path of the vehicle, for example

adjacent a railway track. The section comprises a plurality of images 1 each mounted



di splay unit. The imge display systemis arranged to display imges to
viewers on a vehicle such as a train. A section of theJ i

systemis illustrated in Fig. 1 30 which shows the el eﬁeggg?ﬁﬂllﬁg@b”

adj acent tWweopaisks of the vehicle, for exanpl e adjacent XOT&HORHPSE r ack. The
section conprises a plurality of inmages |I each nounted 18 SEPTEMBER 2003 WO
00/ 55835 PCT/ GBOO' 00856 -9- in a digplay unit 2 which has lighting
(described in nore detail below) for briefly illum nating the individual

i mages. Tie dispiytunh@ wischdastiglalngédestijbed ok dotil bElbd) Br begRnected to the

display unjts 2 by respective caontro] |ines 4 The section _controlled by
the cont r BIUOYR{RE e&ﬁlh‘ﬁ‘?‘ﬁbnﬁ’éé& Lightingds coptroked; bymgeatral unkpt hough only four

i mages | @d’nﬁe&édltb'%rdﬁ?ﬁg uhfls ThPrespbcfiRicoftr@lihiys, desirably the nunber is
| arge, typically 24, to'reduce the nunber and hence cost of the control
units 3. The iThagestidn spritrplledipsthe pontreluiiohganiimdndg agy mghter s€ct i on as

illustrated i FLa. 1. .0 | ural, successi ve .sections. to display an i mge
for a Isonléléalgestn]i'n“gl.hg%heoq%%ﬁlg%mafc%]r &eh usgﬁgﬁneﬁ%ﬁé&sﬁla{’éﬂt%s%gg seen through a
si ngl e Wi mdaimbdr islhge, thflcAligP4clogedutOthe axabPPhal WacybRf sFthd@nighicle is a
train. The images | together forma series which shows a stationary or
changi ng uiitydgdbsvieage gisplae systegrmaseampeisga sifgle scehempdllviipted fleat e notion in
the vie Bral Qlccf¥ i Bbcffﬂ .. shown in Fig 1, or may
be a col ouF’iéha geal or ot ergglxllsgﬁ‘gfﬁlgﬁggltg. %IOIQ ré‘é’%‘l may show an advert
or useful wi tThemmages §aeepiiacuilbleisivk or beadcerothyouploa siexlanphdovadfohet t he next
stop faor the, vehicle. si, r ahl the images 1 include at |east one

hor | zolﬁft arehyee, ff’f?&‘%ﬂ%‘g‘gm re&l_?ey‘}th‘c r‘%_ﬁg?l rmined vertical position relative
to the inmage, ThEah&eaPhogeGenfolt Sdies Whit ShowsWiiosar BPMAngRgl/ or bel ow t he
mai n i mage. Such lines wll be picked out by the. eye of the viewer and act
as a gui daagpwhenparesiauecessirely, cbeichage iy pleate aptipr inghe vigwediccessi ve i mages,
for exanpl i i it kO rocki ng of
the veni et SRpI Ok BEb TR B ABrRATE 10 oy (RERBNE B T 200 DT ke
out by a segerebtwel efféct.aThe iolagds 1lmpayphoWlae adlieg pk agefild mirittsn 8r grhphikst rat ed in

Fig. I_are_wall-munted, at t hei ght .of, the vehicle w ndows, for exanple
on théSV\deOHB?UOQ’n@ﬁ?ﬁ?&pleoﬂ&mg qu} %&p foé{'l?ﬁ'glﬂ‘aﬁ' free 25 standing. display
units coul d beekisadty, Meamegdshendudest Rest 514 KoabiBal TR (Hdt BihwakfaCE.

predetermined vertical position relative to the image, preferably continuous lines

running above and/or below the main image. Such lines will be picked out by the
eye of the viewer and act as a guide to compensate for vertical displacement of

20 successive images, for example because of their mounting position or because of
rocking of the vehicle. The lines may be invisible to normal illumination and picked
out by a separate ultra-violet lamp.

The display units 2 illustrated in Fig. 1 are wall-mounted at the height of the
vehicle windows, for example on the wall of a tunnel or a cutting, although free-

25 standing display units could be used where there is no suitable mounting surface.
Often the images 1 need to be fitted around obstacles along the path of the vehicle
such as alcoves in a tunnel. In this case, the gap between images 1 might increase
but this creates a minimal disturbance to the viewed image and simply alters the
frame rate at that point in the series of images 1.

30 The circuitry of the information display system is illustrated in Fig. 2 in

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



Oten the images | need to be fitted around obstacles along the path of the

vehicle such as alcoves in a tunnel. In this case, the e gg\é@%ges

| m ght i Rg6EAEEs but this creates a mnimal distur banc%zfgp}mf%xs

image and sinply alters the franme rate at that point i B es of

images 1. 30 The circuitry of the ipformation display systemis illustrated

in Fig. 2 in which the Iocation of 'the various elenents in the display

unit 2 and stdie CRGLRhn h r%é@ 0/ 55835 -10 18 SEPTEMBER 2003

PCT/ GBOO 00856 i s sho ena ca)fefy by the dotted boxes. The control unit

i ncl udes an i rﬁhpaamwumlamekudwandﬁra&e&&s@ d5AY5GE a Surcetfect romagnet i c

radi ation arran eg g@? nm%F h}on a passing vehicle. The control wunit 3
algereRt i

further ceokr:rcf()r S s e ingisdeptnnp Rgpsing vehictsh dtie corftob- r ed 1 ecei ver

for 5 detlﬁ@ttflﬁ]@h@lab’rnﬁﬁéékaﬁétgd@o fgiRm tﬂ;ﬁ,' 2 reflected fromthe A
vehicle. Marking is_ affixed orn ‘the ve oif z{tcl-[éh?ﬂ% Y Cf?lred posi tion
| evel Wi tdetechig apgpadiation figm thebsq;fdnode ﬁi@fheneéﬁomalshw&hicw M&rkges the chances

of false t he int vehicl e Ilghtlng and
prevent s %fﬁeegrg)géﬂ “at Pl(%% ?%ga iS ’?eélp8sm‘ﬂ‘ ey § "’r‘l‘gﬁ%‘?ﬁeﬁqc@r poUss@ pol arisation
to preveribfrspdridition sédyosltise dhamc@geﬁfalagtrigéﬁnﬁ%ﬁ&%ﬂe@ e%teﬁ%ﬁrrpl e 10

pol ari si ‘%gr eflecti vg mar ki ng may be used with the de?'ect or bei ng

sensi t i ve& BHiEyehtHe 4 WF@%@W@&“&FP@EEVWHB donfinestentinitd us8 furt her includes
a M Cr OPIR&EASHSH tBprthtihulibitSioRald ul tewhnt0|llumnate
each |mag§2 in rogespons% t]o thggl OB%%ut OP&?%&C?O& ga and out puts

contr & svp@nangreﬁpcttvmadanmmbeaued with tigsletecioi 6 b@&&fenixh@ doly 44mM nation. 15
The mcr%gfa?&g%ﬂmgl so performs control and nonitoring functions for the
el enent's the control unit 3. In particular, the mcroprocessor 8 uses
the output of Tlﬁehfanﬁlﬁtlﬁiﬂ?adhrﬂ&rix@hﬂ@iaﬁﬁkroﬁd’céﬁs&aﬁ witkh hA6 2 Gl &, to derive a
measur e ofaﬁ gs eed Qf the vehicle and'to etermne the p05|t|ons of the
wi ndows &h*AH te\)@?ﬁ“é‘?é“F’%’I‘aéft?aﬁlé“@%eﬂWeremn’f@tn@leQ@UFoftheMeqwr pose of speed
measur engahd outhls EEREKI §f lraﬁlhuqﬁéuﬁw Bl 1oG8kdeY meSLSndi ng strips of
reflective taggﬁa pr ede grsm ned di stt atrllaégl Hoqu%ﬁ the ‘gglﬁﬁg’nof the strips
past theThemispsicesordspsperions@stroland h&nmm‘fr@lfﬁnonﬁnifﬂﬁthéekﬁ%t@r 6. The tine
differen Wﬁ@ the two pul ses acts as a neasure of the speed v of the
vehi cl e,gﬁgge_%@gée %— d/v. The output of the detector 6 is connected to a

count er chai rin parvibilatithe microprocessor 8 uses the output of the detector 6 to detect

arrival of the vehicie, to derive a measure of the speed of the vehicle and to
determine the positions of the windows on the vehicle relative to the marking.

20 For the purpose of speed measurement, the marking includes two vertically
extending strips of reflective tape a predetermined distance d apart. Passage of the
strips past the detector 6 cause pulses in the output of the detector 6. The time
difference T between the two pulses acts as a measure of the speed v of the vehicle,
because T = d/v. The output of the detector 6 is connected to a counter chain 7 which

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 twé 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



25 neasures this tinme difference T between the two pul ses. The neasured
time difference T is then supplied to the m croproces M-% rdiag
al so enhcodes the w ndow positions. For this purpose, tﬁgsﬁg;r% Eﬁrﬁ(@des
a bar codewdioggE8ed i mmedi ately after the two strips of pcamooobes out put

of the detector 6 is fed to bar codg chip set 9 which is initself of a 30
conventional, commercially available type. As the bar code on the vehicle

passes, tib@rdatbRc rRfiatol % 6 4 s, nodul at ed t he bar code signal

upon refl ecti iRl rtiardol fRhERh Bhaed b2 b0t it Rl esedsicbigy oo - 11

el ect r omagftist The desddedtbianmwdt isonppliee wrhe mbdsiBoceIBES Malcheade shi p set 9
The.decpded. bar code is supplied to the

decodes t code, .
i cr opr océ;eg%r%?]{eéhﬁingﬂwBgsétémﬁst P“tpﬁmcﬂlé{»é}ﬁﬁoﬁ@lﬁlﬁé3\hﬁm@wnmsmlé ons. In
parti cul as‘toriﬁgf'tﬁffﬁalﬁtsét@bfwiﬂﬁéwﬁoshﬁ)%sﬁ)t%ﬁ&q%ﬂﬁ% SﬂI?&l%légﬁg different sets
of wi ndow, positions for respective bar codes and uses the 5 decoded bar
code td |H6RIG D 19de tlapl yp thapkmoryTitile Haymbebst@edth dnimatidvol ati | e
menory Ofm&lh@ry@ﬁ{e%&‘aﬁl%&%?&SSSucﬁysChE?fﬁ(éﬂg EPROM C her forms of marking

i o P

may be used t0 derive the neasure eed of the vehicle. For

exanpl e, i nst @tberdbrmusi myrkingonBteivpel 10 teri @R Msasti®r iHQpd-G3FHees to derive
the time d'hf erence T an%/ﬂ'jf eat ures reco%ni sable in the output of the

det ect or ‘EME6uFG" FEmBle: HSE ofpuging Broasimse! tape abibg twmfeatyreatdezived of a

hor i zont ahd ime direndE 0 e taReds k&S on; I i vel the two features
coul.d_be the begi nniér:g’aasr}:diler_ldrofgr%’%‘éreﬁg@e?gﬁg{%ﬁ%ﬁec ﬁlcﬂlﬁﬁe advant ageous
becaud® ibe uiwshifal exapenieithe heginmmdeahnt ond offechoriebiltaitexiending teflegisvet her ef or e

reduci ng g f ' on e vehicle. ternatively, the detector
6 could co _ 'r@ggﬁp &%ﬁsf}é%(’g%agg %Fe‘iog@{licgﬁeiﬁﬁ’i“f”ggégenff9f§1‘?d>a'6‘i9d& pr edet er m ned
di st ance vthicipaeuld be sivahagebustesasd i @obld ARoidifelRELRE B TeREeEN  the
detection, of .a $t.in le feature by the two detection units could be used as

the neadtiPs H5Feiors Iedicing the gmgynt ofwatkingios|the vehicls. 3 shows t he arrangenent of
such a cont r oAltertively3the dbe&oEioll BRpALL ¥ Sad Qb e ;gqntrol unit 3 of
Fig. 1. ;I@g 3 shows ggpg( at eo Ia?ser glpgé e@og%a\r{e%etée(:cﬁmﬂ‘é'{l%%gor unit 6a and
6b bul> t A Suipredsieraingd distpaced srarigie dvhinh c2@ théwmepifemint«T bitdeerof the train
track sowehRicbtich &t alsLE" hem and there is no reflection. As this
arrangemtsnt Sl O\Adg atsﬁggsf%agggﬁ)( gleg‘goﬁg%%lﬁ?g’&“sfcf’kﬁ%bﬁu%ﬁdﬁ@ﬂ@ feature, such as

a si ngl emsssurqofdlic spedd wecfitherehickp Figd sHohe HhegaRidide Fsu@nttogloPar code, it

i s advant ageoqus because it. reduces the ampunt of marking on the vehicle.
unit’3; this being an alternative to the control unit 3 of Fig. 1. Fig 3 shows separate

laser diodes 5 for each detector unit 6a and 6b but the sources could be arranged on

20 the opposite side of the train track §o the train interrupts them and there is no
reflection. As this arrangement allows the speed to be measured from a single
feature, such as a single strip of reflective tape at the beginning or end of bar code, it
is advantageous because it reduces the amount of xﬁarking 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 control unit marking encodes the
window positions and 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

30 to 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



I nstead of using marking, the speed of the vehicle could be neasured in
some 25 other way, for exanple using a radar or acoust,f' ?003
system | nybhe.aLr angement descri bed above, the control ﬁ?ﬁgqmgfg
encodes the w ndow positions and derives the w ndow po§| i omthe _
mar ki ng. This is advant ageous becahlfe it allows the systemto be used with
different vehicles having different“w ndow configurations, but is not
essenti al . Ifti}e’hee iomagpthdi Ecol a%{ s%/s emis. 30 to.be used at a site where the
vehi cl es KRVE" W MAOWS ™1 R¢ MHEmRTEa°r °k W’“B%"%PW‘W%SPCP thbAdow posi ti ons
may be st gitesle thon tbrd GOME eatrolinit 3 Fher 18¢ infg BRPIRY &Rkl sofEp 00/ 55835 -12 18
SEPTEMBER 2003 PCT/ GBOJ 00856 i nvol atile menory of the m croprocessor 8.
The wi ndow posflsBHRyelypide information xeprgsenting the windewtpesitionstroayde i n t he control
unit 3 wh i ' ' ternatiyely, the

i nformati %ﬁ“sﬁﬁgﬁ?"e egﬁf g{g}fgt g*’%%%%%‘%??“ﬁ%’n’ﬁ&r?ﬁ% Qtr)lgﬁc ¥e§“%%¥es tted by sone
ot her rfeakmt sucthe apdales wilispoadetiveno riceade haidfiimatiahindl €. In 5 that case
the nodules wil.l have a receiver %o recei ve the informati on and comuni cate
it to the HRPYFOE b MIBOPTocesson b Ay ehiFls apprrasr andiispiaySystay syst em

recei ver QleeibéraR afilcd i i ¥%ise be sl Lth@furliQu AR Ib GRSy Bithed, | nfor mation
between the train and control unit, for exanple control information, such
as for sethedminpagd contiol ik fariesamplé cantrel informatidnusugh s fpr edlecting er | eaved
sequencesfpf .| refore. ..t h 10 bar code chip.set. 9 s optional.
The pres elr%@g J&%?%drn%gg?p l[%ﬁaeltyrr%frlﬁtleﬁ‘av? RGBS g?ﬁgfsalor.he %‘?m’éh%rrpl e, the
arrivalo obartchde dhipadet9 @wtichahe detected in sonme ot her way such as fromthe

change in the_output of itoglemgﬁteector on arrival of the front end of the

train or sonme OERESeHcEaRd 8Kkl agtkssiengyl. Ferexampls, e the train.

Q her 1 or givAliof 8Ru8R Bh1dBe Gevebiel A&oMS Bfler WA sudtPasSHATRE Sndnfde €t ect or need
not use infra-red radiation. Also the systémit need not Fel y on reflected
radi at i onthe Ppuisd thedsteeloupmiarbeal of thafigaiend of the &aiopp esn¢ ethgifeguref the train

so that t p0.Jnt A t arriva r c d be omtted
al t oget hegﬁeaﬁ ﬁjf %g (g]et %%F%éﬁ%%%ﬁ?@g%ﬁfﬁggst %i%lgtﬁgo?%‘b‘iu«itq ‘i(’)eo‘f??&\t;%’ér e the
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speed for each carriage which
if the detector 6 relies on ambient radiation.

Where the vehicle comprises a plurality of linked carriages, it is possible to
20 provide separate markings on different carriages, whereby illumination is controlled
independently for the different carriages in response to the sepaiate markings. This
allows the system to use a separate measure of the speed for each carriage which
allows for more accurate timing control where the carriages pass the images at
slightly different speeds, for example if the train is accelerating or decelerating or
25 there is movement in the coupling between the carriages.
The 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



allows for nore accurate timng control where the carriages pass the inmages
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The microprocessor 8 derives the timings for illumination of each image 1
connected thereto.to illuminate each image repeatedly for different windows of the
vehicle. This is to allow the sequence to be viewed from each of those windows. To

20  perform this calculation, the microprocessor 8 takes into account the positions, x,, of
each window relative to the marking, in particular by dividing the position x,, by the
measured speed of the vehicle. As the control unit 3 normally controls plural images
1 at different positions, the microprocessor 8 also takes into“acc'ount the positions x;
of the images 1 relative to the detector 6. In general, the timing t; . at which to

25 illuminate the ith image at position x; for the wth window at position x,, can be

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

T
ti,w= (Xi+ Xw)'_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-



measured speed of the vehicle. As the control unit 3 normally controls
plural images | at different positions, the m croproce t.ak
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In general, tnze fiming t;,,, at which to 25 illuninate PHECPI¥hage at
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each ima%e i.S iIJFlEri nated in the same position refative to 88V i ndi vi dual

wi ndow. A9y BRES Sellugupatedyia thesape positianelativesweny mtivanai daadw.cal positi on
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portions oiﬁhéoﬁ{ﬁé’seﬂssoé}%i eeved by. add}ang selective offsets to the stored
i mage podltions X R BduMr SHPOFHiPIBEYE to the ehicksthichpuedifeteotns nmany vi sual
ef fects fa thrgespettivepediond €TSSy b HRhike TR bi agsenger may be
noved 15 ar und. Far, exanpl e,_feyhe inngegﬁggéh?%g%c??%éﬁ%gr?ﬁ’gn of the series
of i mageS IFYPHE POFIPR: £avation hl)sheves Tis tohnighealivwadowy aiRdalt he | mages of

t he secosfiecpab bé Ahitd, bB&useIBL inf i1l um nated on the opposite side
of the wi ndow. This movenent nayiegig%?:&c))@or8???5?"53%&??@W@dcontent of the
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si des be co-ordinated with the content of the images. For example, the portion of the series
displayed on one side of the window may be images of a first person talking and the
20 portion of a series on the second side of the window may images of the second
person talking in order to give the imp'ression of two people having on opposite sides
of the window a conversation. Numerous other effects are possible with this
technique. Within each portion of the series of images, it is desirable to illuminate
each image in an identical position relative to the window, so that there is no jitter or
25 drift.
Alternatively, the timings may be controlled to illuminate successive images
at gradually changing position relative to a respective window. This may be
achieved by adding a gradually changing offset to the stored Image positions x; in
equation (1) above. This technique causes the viewer to see a motion image which

30 itself moves relative to the window.

In general, there are many ways a microprocessor 8 could handle the
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predetermined spacing r, whereby coincidence of respective bits of the tunnel map

and train map occur when the corresponding window and image 1 are adjacent one
another. The corresponding image is illuminated when this coincidence occurs. This
is achieved by shifting the tunnel map along a shift register clocked at a

20 predetermined shift timing t, given by the equation:

te=—T V)

The tunnel map maps individual bit positions of the shift register to
respective images 1. The tunnel map is used to switch bit positions of the shift
25  register to the control lines 4 for respective images 1. The bits of the shift register at
bit positions where the tunnel map indicates the presence of an image 1 are used as
the control signal and connected to the respective control line 4 of the corresponding
image 1.

Therefore, the use of the shift register automatically creates control pulses in



ts=a T (2) The tunnel map maps individual bit positions of the shift
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control $PRd Ido ayrigsstrictignon thepositoning pbthe display Bnigre Thacthak ¢het he cont r ol
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| evel of %‘ﬁ%&fgﬁ%%m%ﬁ & & intfr%’étlpé'm‘frBS ongiffpnedhetin mepand f or the control
lines 4. tﬁazehnaﬁ,bpﬂsawuﬂgbitaatiaﬁua@sloaetsa&@%snw&dfﬁd%?% ge circuit 10 which
fires the. li htin% 11 to illumnate the inage | 1 n that display unit 2.
The for m"GfPHE™HY *capaci tive discharge circuit 10 and the lighting are
descrided in ‘T}@ét@nﬁolgféngk{ouéﬁ%ﬁfhe,rﬁi%p{(&?é%%orrg' elaflegg)sthélcc;n%of:onhect ed to and

triggers the capacitive discharge circu
lines 4 through an array of driver circuits 12 arranged to convert the level of the

digital control signals to a sufficient level for the control lines 4.
Each display unit 2 houses a capacitive discharge circuit 10 which fires the
lighting 11 to illuminate the image 1 in that display unit 2. The form of the
20 capacitive discharge circuit 10 and the lighting are described in-detail below. Each of
the control lines 4 is connected to and triggers the capacitive discharge circuit 10 of a
single display unit 2.
The display unit 2 is illustrated in Figs. 5 and 6. The base of the display unit
2 is performed by an open-topped box 17 formed from sheet-metal which is mounted
25 1nany orientation to a mounting surface adjacent the path of the vehicle. The open
surface of the box 17 is covered by a transparent base sheet 13 of glass. The image 1
is transparency positioned on the base sheet 13, The display unit 2 has a hinged
frame 14 supporting a transparent cover sheet 15 of glass. The frame 14 is openable
(as shown in Fig. 5) to allow removal and insertion of an image 1 and closable to
30 hold the image 1 sandwiched between the base sheet 13 and cover sheet 15. The

capacitive discharge circuit 10 is formed on a printed circuit board 16 mounted to the



single display unit 2. The display unit 2 is illustrated in Figs. 5 and 6.
The base of the display unit 2 is perfornmed by an open:

formed from-sheet-nmetal which is mounted 25 in any orPB%ggPﬁgwﬂggR#k03
maunt i ng SWP pEEsessadj acent the path of the vehicle. The epemapsiésace of the
box 17 is covered by a transparent base sheet 13 of glass. The image 1 is
transparency positioned on the baselsheet 13. The display unit 2 has a

hi nged fgane5é4 su orting a transparent cover sheet 15 of glass. The
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bl ur the dﬁﬁ@ e. Therefore the period nust be short relative to the speed
of the vehicl'e preferably of the order of 1ns or |ess, preferably 0.5nms or

0.1 ms or |edhelcvélefilmhatiof mubi b Siielch Wil lmdlE uRULLE ent |y high to
or 1 um nat1 on. e

make the i.nig g 1. ‘giﬁ]ﬁi_ble,desfpite_ the bri‘ef "perio
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i s sel eceedicicniatenseitlatvegnthefaobienhkigianDhepstbre] thehkenidesnd he systemis to
be wused;; Se. requir nts, .the lighting consists preferably of
at | east hgﬁglgqggeﬂcf{eeag%g%ﬁug%ﬁ%‘f g’é eé’ﬁ&wﬂl}glﬁr"gﬁsuywymmmmgas di schar ge :
| anps or usidr obe | anps could be used. In the enbodinment the Iighting

consi st's of fi)ur xenon discharge | anps 11 nounted, both physically and
el ectrical | y, 1 B thespienpireaenis; the lighting censibtsigeferibig of aileshatege | anps 11 are

T aht Gonor s b e uh e R Bk kR dahEPukhce of the
i mage 2be ysed. In the embodiment the lighting consists of four xenon discharge lamps 11 :
mounted, both physically and electrically, to the printed circuit board 16. The
discharge lamps 11 are spaced around the periphery of the printed circuit board 16 to
spread the light generated by the discharge lamps 11 across the rear face of the image
20 1.
The capacitive discharge circuit 10 is designed to meet the above
requirements for brief, bright illumination, as follows. The circuit diagram of the
capacitive discharge circuit 10 is illustrated in Fig. 7. For clarity, the circuit diagram
of Fig. 7 shows only a single discharge lamp 11, whereas in fact all the circuit
25  elements shown in the dotted line in Fig. 7 are replicated for each discharge lamp 11
in parallel with one another.
Each discharge lamp 11 has two discharge capacitors, in particular a main
discharge capacitor C3 and an attack discharge capacitor C2. The main discharge
capacitor C3 is a substantial electrolytic capacitor (typically 33 to 100 pF 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
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di schar gah€jatpuilt 10 further includes a charging circuit for 15 charging
the di scharge _capacitors C2 and C3 from an AC 240V nmins supply connected
to a pair of tl8ffAPAGliYe digghargpeircifdp dinrthgr rludesiachprginggitewit far bri dge rectifier

O et L e e
suppl i ed comnected takd prithtgminatsdBadbe drasgi@ciand ifcBidedw widgh raetifierode D2 and an
| nduct or IH to irgctifvet&liz glsain\é\lis&p?)]yt arxllg provide a rectified DC supply across positive and
negative supply rails 27 and 28. The rectified DC supply is supplied to the discharge
capacitors C2 and C3 through a diode D2 and an inductor L1 in series with the
20  discharge capacitors C2 and C3. The inductor L1 is a conventional fluorescent tube
choke type. The ability to use this type of inductor would provide significant cost
saving as it 1s far cheaper than any other type of inductor of a comparable size.
A switch S1, in the form of a transistor switch which may be implemented by
bipolar or MOSFET transistors, is connected in series with the inductor L1. The
25 switch S1 has the purpose of disconnecting the discharge capacitors C2 and C3 and
the Jamp 11 from the supply when the lamp 11 is triggered. Therefore, the switch S1
is switched on the inverse phase of the control 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 lamp from the supply during illumination of the

discharge lamp 11. This prevents the duty cycle of the supply being imposed on the
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from the lamp 11 so that the only current flowing through the lamp 11 is the

discharge current from the discharge capacitor C2 and C3.

20 Immediately after the triggef is removed, the switch S1 closes and the
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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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 larger 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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In place of separate optocouplers Ol 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 control the switch S1. 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 TH1 to provide an appropriate time constant to the pulse.
For example, the further capacitqéﬂaind further resistor may have values of 10 nF and
1.5 kQ, 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 k) 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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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)ecomes 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 C1.

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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be triggered kﬂ{e fiag® QHa9 Ibe 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
20 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 unit 2 from de;rkened material.
Alternatively, the image 1 can itself be darkened. Where the image 1 is darkened, it
25 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 ig. 9. In this
structure, the images 1 are held in a closed sheet-metal box 22. A lighting 11 is
30  disposed behind and below the image 1 and a reflector 23 behind the image 1 directs
the light from the lighting 11 through the image 1. '
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|i ght il@g the ligiting ] 1 énpreases|sp ghto make ghe abarvéuteag@rmofhgheersiue@ﬂnmh a5 The |ight
is direct t S lection and is
emtted t qenﬁi%ﬂg%r @g%?éggg% ftu?’r{ﬂ‘gsmﬁpﬁ to ife tﬁ}}?hﬁgﬁce illum nates the
i mge 1. mBynaEy othat it cah eedngg the thivkndsacfthofmotilieassdaptred 4o tht uiefROSSi bl e to
control ow m chh light is emtted. Preferably the etching causes the
proportlorﬁ %%t he i nci dent al light emtted to increase relative to the

proportion i ntoptivadilyya shefEs podidastotabes: e%hé&ﬁﬁ ﬁx'é@ﬂ@f]iﬁuhﬁgtd j ghting 11
|ncreases so as to make the absol ute amount of % ht emtted through a

gi ven lar e thrdmaechi Fush mshatise 2aisvibistretedindligsud Fm’gglihwemmzlébetwredl rect the
i gnt | nhefighhl Y1 bt b brickf oy 6@ ARG I HBKORSRinglo e mOdUI € as.

conpared to e use
mounted image, that is the reflector 23 in the display unit 2 of Fig. 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 tumed on the light and/or the illumination



Optionally, a shutter is provided to assist in controlling the brief
illumnation 15 of the inmage 1. Such a shutter 26 is i i i.gs.
9 and 10 positioned between the lighting | 1 and the oﬁ#égﬁgﬁﬁﬁﬁﬁgch
directs |igbvossssm the lighting to the nounted inage, tbatBoGookise
reflector 23 in the display unit 2 of Fig. 2 or the transparent sheet 24
in the display unit 2 of Fig. 10. TB®& shutter 26 is preferably an optical
el ement having a controllable transmssivity, such as a liquid crystal
shutter. 26YbA epdrd bickysing gheshutier, wvithfthelight beibg mnid 6ff stisequehtlit. t er nmay be
provi ded el . sheet .15 as an optical el enment having a
control | ab %Et r an@% cs‘}ts P@Et{}é&ﬁgﬁs’ﬂ% lO%aCI;sumﬁg e ﬁ‘?sgpaé‘r@&eé}* o’&aﬁé‘f“eﬂ?pes of
optical shinnieatioodeveiscsh dnt itlamminatian it efly providéd B MSeum THEL St ter is
provided if the |i tig}{g1 i s of a&%g}e which is difficult to quickly Iight
and/ or extHUHGUS SHRERed B the Gpqtiohge 9pematd desepl the edrspidimifgr  exanpl e, a gas-.
25 di sehargpivekemenhsnihang been devel oped to maximse their efficiency and -
hence m ni m se gowey usage, but it remains difficult to precisely control
the initiati onAbgrativelyshedispiay cofild hilghtheaalestsie display bf differe@t | on | evel s can
have a signjfi iseor.fall ~time. Alsq the driving voltage froma
capaci t or |gé%;l§°? tge)éa[mcp;?\%lg"fa] Bx%_:‘ag?s s‘iogﬁﬁ’&rfé'&f‘fgﬂ}a“aﬂ?“ TPHiagraRgsd trake it

di f i cul t bdmovabld drounde teck dfinedbydollérh & deleb iVl siiBR any HESE1Z0 PT ObI ems may
be avoided by use qof the shutter. The illum nation nay be started by

openi ng t HEgEhlLiasHewabla Rasion prile Fart fycetof thealisplao unit 8, ihithgphbanaed/ or the
i1 1 umijpat &0 k81 SER . . T{ GBQRL00856, - 25 be ended
i e S S e 3

by closing the shutter, geturn %quently. The
shutter nefylightst out the illumnation during at |least part of the rise or

fall tinme in jllum.nati.on.|.evel th i.Jlumnation is only provided at

a maxi mum | evé qolt]%ﬁiéltené e 4o t&ﬁ@i?ﬁcie 8? 35‘88‘5519)' PHE? odscprstitsdynal to open

and cl osebyedn IIAR display eqitrolliblé 1B gBovba selcBibieiakol. tT¥Es whildiaald on.

Al ter natlvela% t he di.splay could allow the selective display of different
& P%P‘%

i mages. PafgPesdipgsicpll - dnge Beundiimegsd. Brefeaablendl ess rol |
arranged Hu@nottéﬁ’seﬂ@él@'?h@ L@W@ﬁg%&fdﬁﬁ%oﬁ%ﬂe@E}[}{g%%cggi%t{neI’ s to selectively

position any one of "the inmage In a viewa "6 on the front face
of the didsprrikgd ehoive. Gurréntly theawostmihED disPlay§ wauld be prohibitive busiel i n st age

l'i ghting Qn the. col ours of filters in front of |ights.
Anot her zic’?%{%% Eggtg?h\t’/]gcaﬁ ﬁef"%@e %ﬂgth? ?ogg? I'F%EX & v angecentable lgvels 2 to be
constituted byother diERadvesiptause & avitinpbabl HdwevaRW Reraabiesd abl e i mage 1.
Thi s woul d paiae t he . .

use backlighting because in the unlit state a transparency reflects less ambient light

20 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 projected 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

.25 may easily be changed. However an optical system of appropriate quality is

expensive and it is difficult to obtain images of sufficient quality.



advant age of avoiding the need to physically change nounted i mages.
Preferably, 15 but not essentially, the LCD display moq}d§gﬁ ﬁ@ﬂ?ﬁﬁgﬂuﬁﬁth
backl i ghting as described above. Currently the cost of 19 d | d
be prohibitive but the systemis 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 wuse backlighting because in
the unlit state a transparency reflects |@6s anbient light 20 and is
darker than a poster, particularly outdoors. This nmeans the unlit
transparency wll be less visible and will not affect the viewed inage.
The i nmages nay instead be projected by an optical systemfroma snal
transparency onto the face of the display unit which acts as a screen. This
has the adChAlM§es that no image at all is visible when the lighting is
off and that the inmage .25 may easily be changed.. However an optical

system of appropri .ate quality is expensiwve and it is difficult to obtain
i mages of sgffi cﬁ%ﬁ?a%ﬁngHIFX/WSWSEPHIMR 2003 26 CLAIMS 5 1. An inage

di splay system couptd g Ser | ' far. di.sposal. al ong the th
of a vehicle hav?ng Ssdsﬁgglﬁéﬁ% gorocﬁgﬁ O\%&ln%ér\}\% %gf‘% H’? ian‘éehf“g? ﬁ‘ﬁ}"ingfat uence gt

i Il um nati ngindowsyvi dual inmages; and a control unit for controlling the

l'ighting of said.inmages to illum nate ipmages. 10 successively as the

vehi cl e passes, d‘e&#@r*giWhﬂ@ye%wwln&mwlgma@ésmddet ector neans for
detecting the argiNah ; | §1: € riving a measure.of the
speed of the vehicl e;OISrﬂe%{ng&f g@%ﬁ%&% ﬁ%@%@tﬁn(é ggesf%l % @e ht8 GRS fDagss
respective suceaisivelyas theheehicleprssdsewhdimmbarsnttsl un@binpakés: Ng said i ghting
in response to céiieelttection of. the arrival of the vehicle to illumnate each

i ndi vi dual i mageiSFEHRE RS {or deteeting theaval of hervehicke speed of the vehicle -
and the positiongemk ﬂ%&&ﬁ?&ﬂtﬂggy@d%g}e@%hi\é hicle, so that the
Ol

image is illumnated en I'ts position NCl des Wi th t he positions of the

vehi cl e wi ndows.m@s 2for Atoringaged/dil slptieing sthe t gozitRas asfdiddedii®e CWRidowa  of the
wherein the detector means is arranged to detect markings on the vehicle,
t he marki ngv§ toding the positions of respective w ndows al ong the

vehi ol agand t he 1S ol céiftollg &b digheingsa egad Ue B

the detector neans to derive t%:e Wi r%o pog?stp::)g%sg 8AELD bf'fhe A e
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.



25 3. An image display systemaccording to claim2, wherein the decoding

nmeans is arranged to decode the output of the detector i
18 $5PRRHEER 03

menory table storing different sets of w ndow positio

di spl ay system according to any one of the preceding clains, wherein the
30 control unit is arranged to detect a tine difference in the output of
said detector neans as said neasure of the speed of the vehicle. 18
SEPTEMBER 2003 27 5. An inmge display sygf/em accor.ding to any one of the

recedi ng ckai ns | ans f.or controll] aid lighting is
gr r angledgt oki : I uﬁn\ggl? %gglgglf%p ?Xﬁ%i aggcgfhnigﬁﬁd.gy 0?%%%3‘? é’?ﬁ%fhnglé “ﬁ:ﬁiy V%H’IF%“ the
account thempasi foroosntedlliid &ald ightng Ss GurrafBed Q@Qﬁnﬂxiéﬁa% Vbl VirliSuaC GRIgL N9
ndo

to claim5, wherein in said control unit vehicle w W positions are
repr esent edr%9at?‘§¥:ﬁé‘élﬂg\'lé0@P‘f%méfhewosmbnssoftbbimws.t ern which represent the
presence or absence of a wi ndow at positions a predeterm ned spacing
apart, and said respective inage positions are represented by respective

bits of & secondAhihageadisslansydiing Bcdording sCflhint Hevii-gaence or absence of
imges at 10 positjons said predeterm ned spacing apart, and said neans

for controlling 879 qonfak el vehiclswindeye gositonseare vapresentetlibyi ragpectiarbits of a

illumnatio A Te FAYA i ip.real tine relatively shifting the

first and s@rcsgfr?g %ﬁeﬁ{ ggﬁ%herr%g%zlf atﬁ? Ve ol aﬁ%B‘E% HW %Xqvétaé positions a

propor t i ongbredatertriigedd epdcitgyl appee dndfsaidh fesyedive | Brage ARGhitidhs! t’i@})fé@&ﬁe@%g
a

i mmge when the hit of the second bit pattern représenting t mage
coi nci des ViCTRECHYRDIES fia seepnd bus paiters (which repeeserditie pregenes entbseged dftinpges 4ti on

of a W pdowcifioné\hid gi]ﬁ@ according to claim®6, wherein the
control unﬁ%os}zrg ar r%ﬁ%gste 0 é%?{?cigéé)%@fi rst bit pattern through a shift
regi ster and, usndgaidmesecfontohirbilingtshRll HehtiBHs albifodd fo BQNel theMniffs fohe

shift register.ta said plyrality of inmages to output bits at bit ‘posTtions
20 of the s‘h\“PtnaP%PtF’éfVl@‘eﬁlé@ﬁg?Sdp rpql|time barelasivelyf shifbingdbe firstl amdysdcnmdybis

8. An inmag i : t ' o.any..one of. the.preceding_cla :
wherein t h?ag@gkgx?%\r%c%ﬁ @%ﬁ%r%@%gfeop r?? %H?’i“ﬁdo e g?’i‘%’i‘gsé’ae‘i 89 Fhe|‘i$hic te
successi ve aiddgdbimsingte anhiatage twiey thppitart thé sdcBfl bitGkieRPRIpkdseRmeVhbithgeach
Wl‘ndow.1 25 9. %rr%%l ng%g d*}spl ﬁ%gr%%/st,em according to any one of clainms 17to
7, whergi n PHEGRYHE the 3 pit of § bihppttem wpreseiinigribe pesiten efrywindpw.

illum nate successive i mges such that they appear at a gradually changi ng
position within each wi ndow. 30 10. An inage display system according to

any one of 7el ai #e inago displaytsysieimadchrlinge@ndaim 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 light_ing 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 éuch 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



for controlling said lighting is arranged to illuminate images of a

plurality of portions of the 18 SEPTEMBER 2003 28 seri s%ﬁﬁmﬁ @@g‘nh
1

that the inages of each portion appear in the sane posi

wi ndow but at a different position fromthe images of other portions. 11.
An i mage di splay system according to any one of the preceding clains,
wherein the 5 images are backlit transparencies. 12. An image display
system according to any one of the precedi4fg clains, wherein the 1lighting

conpri ses, i jscharge | anp. apnd a capacitive.
di schar ge fg&?egﬁff?ﬁlfagr i | 3 ht?%tn%lgtq ﬁégg{gﬁ %ﬁgtp%%h(gl ?péaﬁﬁr?mt &F@@%‘F&’E’S‘fﬁvna" ifhin
control si geath windowbat at acdifferepk position frdf thSimdes bFBGEr forEiBARY System

according to any one of the preceding clains, further conprising nmeans for
attracting the attention of a viewer prior to the series of imges. 14. A

control neans for [ i f riefly ill.umnatin .
successi ve Ii:?'5 i ﬁ‘é’gg? gg?gglages??%@%c?g@r{%%saﬁ i@%(‘)’gg}fypé?%’ﬁiﬂigtﬂ@ a%hermn the
vehi cl e @s irhages atvi telcklittasspaenciber ein the control neans is arranged to

illumnate the i nages of respective portions of the series of inmages in
positions which, relative to windows of the vehicle, are different for

successi ve rti : L i ircui.t for. a strob

| anp, conpr I@%I nggm%lta gtlg)gagktay)o%#e@'g?ag%ﬂgr etgcaggg‘lg ggtéh%fpa?ceg{ngrc a}’iﬁls’c‘ﬁ%?raﬂ;%h%
~strobe | anpligltingrdogyeises; iforerich iarage,reydehst ond diis@ﬂgge Hidpcdidr Deapatitivé gisslarge

| east one capaci Of. thrao gh t he siﬂrﬂgbe,l anp; and 25 a charging circuit for
the at | east 81k 1%‘3“‘&?5 atlgast ope fymp, i % et gignalfeora said cerfal uoite
di schargge capacitor through an inductor in series with the at |east one

di scharge capacitor. 16. A capacitive discharge circuit according to claim
15, wher ei nli.he Aniiggege dispimabyst80 aappilingdtoagyl o of the Peckdih@ GBHimS, fustbt
is supplied to a.switch,. arranged,to disconnect the at 18 SEPTEMBER 2003 29
| east one dfSUHRIRmeans {5 ‘ftgf?&&’rgoth? f‘“@“’@ﬁé’? givig eEprienio tha seriss f énagebar ge of
the at | east one discharge capacitor, through an optocoupler. 17. A
capacitive discharge circuit according to claim16, wherein the optocoupler
is an 5 oplb-trlaentrol means for an image display system for briefly illuminating successive

15  images of a series of images disposed aiong 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, corﬁprising: A
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



18. A capacitive discharge circuit according to any one of claim15 to 17,
wherein the charging circuit includes at | east one resgryoi th I
havi ng a capacitance greater than said at |east one dil c%gkggm q%gr
connected in parallel with the series assenbly of said 10 at |east one
di scharge capacitor and said inductor. 19. A capacitive discharge circuit
according to any one of clains 15 to 18, wherein the charging circuit is
supplied by a rectified AC supply. 15 20.24 capacitive discharge circuit
according to any qne of clainms 15 to 19, wherein the inductor is of a

f | our escentleish e diseihaEgs Gapacitor from the charging circuit during discharge of the at least one

discharge capacitor, through an optocoupler .

17. A capacitive discharge circuit according to claim 16, wherein the optocoupler is an

5  opto-triac.

18. A capacitive discharge circuit according to any one of claim 15 to 17, wherein the
charging circuit includes at least one reservoir capacitor having a capacitance greater than
said at least one discharge capacitor connected in parallel with the series assembly of said

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.



