Title: Miulti-plane display for displaying overl apping
imges. Field of the invention The invention relates

W@ 2008/086884 | - pl ane di splay for the display of |PEm§E2004/000725
The invention further relates to a nmethod of
di spl aying i mages on a nulti-plane display. Background
Mul ti-plane displays are presently known in the art.
Usual |y they conprise a |ight source, which can be
pl anar, and a plurality of interspaced, overl apping,

Tii@ns! UJIVRH i-plIRE R SALE IS disphdFEh g G rR@pshFuhbaseous! y
controlled to displfay” i mmges that have a spatial or
t hr ee- di nensi onal* character. An exanple of a

mul ti-plane display is described in the patent

0 [ iQn 115127. Such di spl ays can be used for
F\'/éﬂ Bgzﬁﬁdpﬁ’\é‘géoﬁli ke for anusenment, games, but al so

for showing conplex information.like in mlEt -
appl i ca%8ﬁ§f’e e ée]iaF‘_%ﬁ go &Y _t}ig}?élet %1sggﬂ wfora&% display of
irgﬁ%é.% RS AR Bher Fll2¥Rb LMetRo@BLdIPISFNg images on a
I fensi onal view. Usually the plurality of inmge
nsdtephsectisplayses |iquid crystal displays (LCD s).
These LCD s can be bl ack-and-white or col our displays.

Th lurality of inmage screens can be viewed using a
Eﬂ“g?ﬁpr%‘hce, wher eby the i mage screens are placed

bet ween .l jght.source and the,viewer.. The |j.,0

sour ce ‘ﬁ%’dgia&ea‘ﬂﬁp 5l %eé’sregert%h‘gg@'ﬁ }ngﬂ}el %%t Usually they
cgﬁ‘rb'rfs%’ a RERESGuicR, RMIEH t£h belIaRat, eudd 8 pleRdRySiiARASpaced,

ut the Irght source can also be the daylight or a

odeslhpphtg, trandlacdyrimagt giraces whichhen hasingfltahegusly

and vi ewabl.e t hrough the |mage screens. ., \Wen. )

oo pllag i IGRIEBARSSH LR HARY AR O Lhr ety LUBERSioRabe
BRSI£§0, MY pr esent a plurality of inmages. A first

mage,

mage, ‘having a first appearance ona first imge

screen, Ayxdaphcef 4 dadbypeatioplyi isalgectibvd iy the patent
second ag&earance on a second i mage screen. An

vappeatianc¥ GRlL58E&7a col our or a grey

Such displays can be used for various purposes like for amusement,
games, but also for showing complex information like in military applications,
where it is desirable to show overlapping graphical information in one three
dimensional view.

Usually the plurality of image screens comprises liquid crystal
displays (LCD’s). These LCD’s can be black-and-white or colour displays.

The plurality of image screens can be viewed using a light source,
whereby the image screens are placed between the light source and the viewer.
The light source can be planar such as a LCD backlighting device, placed in
parallel close to the image screens, but the light source can also be the daylight
or a daylight lit background placed in the line of sight and viewable through
the image screens.

When displaying colours on a multi-plane display each image screen

may present a plurality of images. A first image, having a first appearance on
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tone. An appearance may have a brightness ranging from

transparent to full saturation, so for exanple in case
wW@Roosl08688D] our red fromtransparent to fully sSBCT/Na2@E000725

red, or in the case of grey tones fromtransparent to

bl ack, where bl ack nmeans that the |light source is

fully occluded by the inage séreen. An appearance may

al so include a pattern and the pattern may represent a

texture. The resultjng i wh [ d f
2 Jirel bR B SFREER ATePHEFIREEH BY AGceRnf dliiee hgbEisecond
' t
o 8, Pl ARty o ora sy
R, NS BPPsiErainte gy haxed langlearean canging frenf trasispareht to full

second appearance._ In colour, the mx appear ance
satrirgtiont sofartexarapleginmase el she selour aegic%mmdiraléw&?&iﬂt to fully
c0 nents of. the first im f ¢
SRR Fith & o8 g 2 skl Al ol aidsplend o el whore
bRARIhERRAL Blat FROBRALSSrck 3s AdlKB6Ecludéd bgttherihagew@reen. An
over | appi ng parts appear to have a m xed pattern.
aphédmnde aphyp plsuyinchedres pontedinfanst thet ppltane may reprggent a
screen in this way the appearances of overl appi ng
teXFge parts thus interfere because of the interaction
of the i SXBIR & vibfypbatN@hin]
possi bl Ié‘ht@g%%ff@g’%yﬁgégﬁﬁ%n i%?réavée on top;nof pa bl aci(ny
peiFaalicHainwith rebpédieoithe dniritqriahe of shadisiippcthesf shdves, where
resent invention to provide a nulti-|ayer_di SP| ay 4 h
thefast andseendimase oVelgp s BPRGITARE TERKE Goptesponds to the

l.east two inma creens that froma
n%l?%aviaﬁ%’ eBB%‘?‘fe?%nt%f@ St@ Rt r&é:?%fmr’[i‘p?) égiéﬁ%ppear ance

regar dl ¢§3olhe, FNEHired appbiericargasns It bl flxsorption or

achi eved according to the invention by neans of a

subhtactioaydcottivaptoaypaneats whyhe figriegaby ithacolopgaf dhe second
.a first trapslucent imge screen ereby.the first.

imRggelR SF%FP%%ES\?QPFQ o &Vsﬁgapg%%é%g? Paffyis darker.
parall ehnéﬂattt‘e%ﬁp%hje b 9B a5 P CFart8 BpPRAL o ha¥e a mixed pattern.
displayindg a Tirfst inmmge, having afilrst appearance, o
e.g. at Whilstdigplaynfg anagdsoon diffrrent paessaodinaage screen in this

tt : d wher ei he fir, ' I f
v%?}g t:}gi;pwg:qaﬁ@eg |ro% Ig?e#laﬁ@ég{%&qﬁsgg %;2 ginsis ?x?t%%?erg bacause of the

interaction of the translucent screens. For example, it is not possible to display

a white image on top of a black image.

Summary of the invention

It is an object of the present invention to provide a multi-layer display
capable of simultaneously displaying images on at least two image screens
that may overlap from a viewing position and that retain their appearance
regardless the overlap of the images.

The object is achieved according to the invention by means of a multi-
layer display that may comprise a light source, a first translucent image
screen , whereby the first image screen can overlap and be placed substantially

parallel with the light source, arranged for displaying a first image, having a

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

transparent state, a normal appearance state and an
occluded state, the display further conprising a

WG e@s/8hs8Y ansl ucent i mage screen , whereby t hePGEEODRIN4/000725
i mge screen can be placed spatially separated along a
viewi ng axis perpendicular to the Iight source and
pl aced substantially parallel $0 and over| apping wth
the first imge screen, arranged for di spI aying a

SEORTSHEDR. £ o Enct G oTBRE T e S Pt ane
\)Ml@fﬁhrthta 66 86RRY 18 %ﬁﬁﬁle‘ of i§pia! gh?g Ple Ai-SPindYsdh 6H@of a

second 1 mage in one of a transparént state, a nornal

tarapepammd: estateqbenamhloappachnetestate and, am ncclublied etate, the
hef| I mage screen is controilableto alternatf1 atb
isnkay Fheroqomh@sm% & pesopshrapatuseBh ImAgA SEEReEH Whereby the

ssec%ﬁ iRt 3 PAL By BB e@{]%%tf‘ehgﬁ S dd'g osheg\fmé’ R}geviziﬁlg axis

ge screen Is con onous

Iﬁéﬁp@hdidmaﬁtcsm@ﬁghals@@rc@ atrfl pltacé@ @ﬁbsmﬁialgf patdlel to and
second i mage between an occl uded state and a _nor nal

eiéanming avish ahe flrah unag@ setesnt Aerangedebr dpqidaymgc@ second
state.of .the firs e occurs :lnultane

EhaEs HAVREE PR SBPEREatonat IRy QIR0  Filo eley tone and
5 HARERAT GherSinAlR Qohf@cldenSts tdPde 0 Aitplaying thfe seﬁond image

simultaneousiy with the normal appearance state o
seaondf & egespatesbsiditaga hormial sppedcdicestiateaged adi ongluded state,

% d aﬂ&“r?i‘%'gze”ges? SRR i BT P LR AoV ARG bt part of
U B! iR oS i 89 31 1A AN appoarance state and

source, retain

Yy §ceohd dpPRRrRncs id mgﬁﬂla&ﬂ@ ¢akyash@padgdB: wikh the fu‘st image
undesired interference occurs. So even a white inma

wﬁen@ﬂi@anateoafr least pasinot idye ssrond pagr Hetwgen ammece uded state
ernat| i ma of th creens

a0 BB elioar BRan e A P rp i Fhei g Db g State of

ﬂ{@ﬁfsttlﬁla{'gemd&hiﬁ sﬁﬂ@l’cﬁﬁé&@ély Qﬂtﬁ Ith@ %@élu@&d %télﬂee(yfeche second
phenonenon of i cker is wel known form f or

mxagep hadtthe évalsspmen’ets’sate rof dae ﬁlralomlagw ocmimmgimal trosously with

R RO GhP BB STHE SHtREPereTibameE cen can be

cont oA g P L e
mhapdoon tlge filet And Sécdmﬁgﬁagensdrbén that overlap from a viewing point,
which is usually more or less along an axis perpendicular to the light source,
retain their correct appearance. Images appear as opaque. No undesired
interference occurs. So even a white image can appear correctly on top of a
black image.

The alternation of images or part of the image screens has to be fast,
preferably at rates from 20 Hz or more in order to minimize the perceived
flicker by a viewer. The phenomenon of flicker is well known form for example
television sets or data monitor using cathode ray tubes.

A first embodiment according to the invention, wherein the first

image screen can be controllable to occlude at least part of the first image
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normal appearance state, has the advantage that the
background of the inages when vi ewed together appears

waolarkmses8d n this way a trade-off is achi eved bRCTEERN04/000725

i mage brightness and appearance preservation of the
over | appi ng i mages. A second and preferred enbodi nent
according to the invention, whérein the second i mage
screen can be controllable to occlude at |east part of

t he second, i mage, sgregn .not_bel gngi 0.t he,second .
e RORPIHERTE i BT R R cC e HRulind ShRZIRE Fmgee in the
RAREAY ASSurahad Statd! B DRS alihen @@4anhagRe bBakgidihd of the
background of the images when vi ewed toget her appears

inzagesrwhen vidwed togestiereppedisaldrdst. Jretlusiwaydartesde-off is
i s.obtaj ned. The |um.nance ratjos between first and
achie PRTFRED UNRES E}é}égén%ﬁﬁcﬁ BREpH GG Hresgstion of the

s.si.nce all features visible through the
RISTREIPIEE indladS, ;

screen are m xed with occl udedor

" bl ack"A sébend hné prafeghred emibddanbat hemirtigwtdthrethvgntidn,
when vi ewed ﬂtn;:‘g.et her an occl udedor bl ack appeari ng
wherejndhedecond image sereen; qagt beypentzellable torprghrdepielpast part of

PR SRR R BB R B B0 e LUl psavine
Rt éé&ﬁha}ime@@qmt'}é%dr&?e[leaﬁgﬁa&&ﬁ& §talte kflko HAGGRLSRIVEREage that
background remai ns occl ude In yet a further

Hebloatkgrotund of dhel iimggemxﬂt@e{ viawedttogethextegpeians tlagker. In this
first. and second i nage screen.are arr d,to. }
wﬁeﬁme%b@reyb%ﬁ%tpér ve Sﬁ*f";‘t %eﬁ%\}e?ﬁggﬁ? Lgoipapcesgatios

i r i Y i t
b Sy deln’ BEst308 &%89&3@3@%%%%&?%%&%%&%& OUSd %ebest

Vi ewi ng axi S perpen Sour ce,

pifesaridif tsimeesld fad theshaisilols theoughnthe sembimel ahsige screen are
subst anti al |y _reduci ngk,fl i cker of the image screens.

W%Wiﬂlpﬁlﬂlﬂﬁ%‘ioém ment according to the

i nventi her. conpri si n. at |}eas n .

|t or g e i ccCOEERP ol BrmbGRY ePR S hey yjowed
fdihdeas ocanded BRI ﬁﬁﬁé&in%ﬁ&l@%ﬂbdﬂﬁ? vlerb88$he GRSt and
internedi ate i mage screen is controllable for

shicopdyiagy apuearroveilappang with theivwappeapsnct piesasted. The colour

gaﬂ:altraﬁp{}R)fitogzggfglggJ?ntgp%g%g%%nprteQgrx;eldrosbttirlngﬁ ?arsl ra seont}iere is less

flicker, because the background remains occluded.

In yet a further embodiment according to the invention, wherein the
first and second image screen are arranged to synchronously alternate only the
overlapping part of the first and second images, as viewable along the viewing
axis perpendicular to the light source, the area that needs alternation is
minimised thereby substantially reducing flicker of the image screens.

In yet a further embodiment according to the invention, further
comprising an at least one intermediate image screen, placed between the first
and the second image screens, wherein the at least one intermediate image
screen is controllable for displaying a third image , which overlaps at least in
part with the first image on the first image screen , and which is overlapped by

at least in part by the image on the second image screen, it is possible to
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at least in part by the inage on the second i nage
screen, it is possible todisplay even nore conpl ex

WO pwge36s8abi nations in nore than two | ayers orPCTYEGE04/000725

screens. In yet a further enbodi nent according to the
i nvention, wherein the third i$rage is displayable in
an occluded state sinultaneousty with the first inage
in a normal appearance state and the second irrage in

A i L S
dBd dcpBepyisly with the first image in a transparent

st ate and the second inmage in an occluded state, and

wher ei dntyed & fiintler emdpodiseni sgdoagiisg ® the mvention, wherein the

q‘nirad;snﬁé‘é%%a%‘eiqf & % ol re B stk i R gb o Ty WiLH the first
3PP & rat@ﬁmgg,?géfﬁc@ sagféa%\g& 't%ﬁé Reddift fh A L2ORUEIuded state,

t secon Ird 1rmages- are

ald wrh@bém thenidirdnage ys displayatiessisbh@nhal apspirayice state
nore than two _qverl apping i rmges retaini ng their
apdianeessly wakh thy Begt impge b ranspasenbsiase andghesecond

e AT b0 TR Rl oy P R PG B0 SR B Rlypbte in
At 6 a18n% Rl 206 ﬁﬂﬂlﬁ%@dslﬂﬁﬁiﬂﬁﬂ% fifst itndded B a transparent state

translucent inmage screen, whereby the first image
ayut Bemsenved iapagenin & nanual sppeaxsttestibbt and vdidrpin the

Srefiagiond Strishe dton 3ot st SISt a8 g lzabie
ool 5k b BEatblete iy mBF A0 B0 Tpping images

nefcaﬂnﬁgtthylrr@;telaeaﬁd:d st images in one of a transparent

state, a noymal  appearance state _and an occl uded
state, HpRICRIESkELHEO BehYeRd dsherding de the ﬂ%wtlon«hgr%@ns of a

I
R385, S L SR PEOR LA L Ml et
lhiyeh Hispdaly havarita Mahe %Guﬁdéb %tﬁh@t |t?éﬁélu§@{taﬂnh@ée é&e@ﬁ dwhereby
overlapping with the first i mage screen, range
weém%ymage@cswm@ﬂmﬁgmthwm m@phicgé@@bdt@pp%é‘f aan:dlel with
| east one tone a

Gaiagh o i AR 18 DR vans Bt e Bapths & fpt

lradbd B & het RESOHE bIREEI0uR, Sidd &haR&drENtind wh
éﬂp}?e a noé mal appear ance Sc,)t at %rbgn gn occrlb%l i and wherein
thteafufsj: stieen can be capable of displaying the first images in one of a
transparent state, a normal appearance state and an occluded state, and a
second translucent image screen , whereby the second image screen can be
placed spatially separated along a viewing axis perpendicular to the light
source and placed substantially parallel to and overlapping with the first
image screen, arranged for displaying a second image, having a second
appearance, e.g. at least one of a colour, grey tone and a pattern, wherein the
second screen can be capable of displaying the second image in one of a
transparent state, a normal appearance state and an occluded state, the

method comprising alternating at least part of the first image between a

transparent state and a normal appearance state and synchronously
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nmet hod conprising alternating at |east part of the

first imge between a transparent state and a nornal
wappeas@asre state and synchronousl y6 al t er nat i POI/NL2004/000725

| east part of the second inmage between an occl uded

state and a normal appearance state. Accordingto this

enbodi nent according the inverition, displayed i mages

on the first and second i nage screen that overlap from

Rl T VR e

Adeid] GReheshceaR@ar ance. | mages appear as opaque. No
undesired interference occurs. So even a white inage

can appezordiogrtedhliyembotiopent accopilmgktharayention, dsplayed

.third emhodinent accordi.ng to the j.,nvention, .further . i

IEEH5FICE TG BCIAM AR IMesschat URRC QYRITH fioih prigguing point,

v?ﬁfcﬁelg 43eh118h8RY bPPasE %é&t% ahidx3d gé e R0 §hE light source,
Irst image i s displayed ih the norrmal appearance

retaincthebincdrre s appeaarancadenadds dppeaciseopedvee Nueendesired

p brr%arge bri ght ness, and appearance preservation of _the

ipteuierom6r PECTIPFOL Ve FRifeoiRags eHbaEPpRhEOAeeidy an tgp of a

t,o 4 he _invention, further conprising occluding at

tflg%%%msg?’t of the second image screen not belonging to

the segangh thRESmMmYGER It cEeRAS th TRE entéeniibs uaylest
in the normal appearance state, al so has the advant age

comaprising deabiding wideast pars of tlag sstiivenge senwed noddeldnrging to the
ears darker. The third and fourth odi nment

R Biives, B60 thech Y iBEd Pofer REPLAR DECIUGRY Appearance state.

1 86K vARPE A4 doRaE KR RYBE heMREES AR abB BridHihbs@BHd appearance

second I'nmage appear overlapping wth-theirt appearance

mresseratath offie ewrbippingtimageson of overl appi ng i mages

is preserved optimally. In a further enmbhodi ne

accor dilwgap ouia arpbedimas, aceerding to éb%w@wé}ﬁ, further
C%rhéi%%?gzlnyoﬁ: ;er nating in the first and second

occluding at least part of the second image screen not belonging to the
second image, when the second image is displayed in the normal appearancé
state, also has the advantage that the background of the images when viewed
together appears darker.

The third and fourth embodiment combined give when viewed
together an occluded or black appearing background, whereas the first and
second image appear overlapping with their appearance preserved. The colour
saturation of overlapping images is preserved optimally.

In a further embodiment according to the invention, further
comprising

synchronously alternating in the first and second image screen only
the overlapping part of the first and second images, as viewable from the
viewpoint, the area that needs alternation is minimised thereby substantially

reducing flicker of the image screens.
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t he overl apping part of the first and second i nmages,
as viewable fromthe viewoint, the area that needs

W@baos/08a89 on i s minimsed thereby substanti al | PCT/NL2004/000725

reducing flicker of the imge screens.In a further
enbodi nent accordingto the invention, further
conprising displaying a third | nage on an at |east one
i nternedi ate i mage screen , placed between the first

over | apt Arsk PRRRERRE Aoy aER P el SutRE°

dddfistisingage screen, and which is overlapped by at
| east in part by the inmage on the second image screen,
it is plsglaying adhiiidsphage exam atdleesiconpimbermediyee image screen

SR DB ST S i e Ry R B i
ST T SRR EL RO B ES TRRPOLR B s,

and ehieh isppadiappuebs halensand pate by ehoithageageticnseaond image
occluded state, displaying the third inage in a nornmal

soppemrih prpossibledosdipplay avesumpye opmplexi@iage eqmpigfions in more
tin a tr?s?arerﬁtn state and the second image in an
3’@5% StRLE] aiggﬁcﬁﬁﬁ%g the third image in a

t r ans pares fufther e nfilddilead @estrldmgd thd fievdntic, fiifhee
in a transparent state and the second image in a

cumprbingphiepleamee the dhirddanthgehisran acdhded statetsamadianeously
states pof the firrst, second and thi I mages are .. :
SRSt SPRgrB b heTTaL RPPSanse skl bty g image in an
IRiGdd@aid Wwo overl apping images retaining their

appear ance.” Brief description of the drawings Fig 1

shows adibphiying ohes thirdtihnoipeah s@anorhtl appeanende Sphiay
according to the state of the art. Fig 2 shows a basic
srpHPaRAoUSe Wi the Arstoma gayinga fAnspageahatade amddpe second

rdin h te of the art. Figs 3a - 3c show
]?'%%é)ed} s%gé)%ag%le v?n%)hi%ﬁageson two i mage screens

displaying the third image in a transparent state simultaneously with
the first image in a transparent state and the second image in a normal
appearance state and wherein the simultaneous states of the first, second and
third images are alterable synchronously, it is possible to display more than

two overlapping images retaining their appearance.

Brief description of the drawings

Fig 1 shows a basic construction of a multi-plane display according
to the state of the art.

Fig 2 shows a basic architecture for controlling a multi-plane display
according to the state of the art. |

Figs 3a - 3¢ show the display of two images on two image screens
according to the state of the art.

Figs 4a — 4e show the display of two images on two image screens

according to the invention.
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according to the state of the art. Figs 4a - 4e show
the display of two i nages on two i mage screens

wWaews/nsisey to the invention.8 Figs 5a - 5e shoRCT/NE2004/000725

di splay of two inages on two i mage screens accordi ng
to the preferred enbodi ment of _the invention. Figs 6a
- 6e show the display of two i‘?rages on two i mge
screens according to anot her enbodi nent of the

' tiop. Figs.7a,- 7j t he. di spl f th
| mmgos. oesRrce oF Hhaw ther SRR T SRR Chn b Afae sereens
ﬁi@@@&i&l@%tthefprb@rw\r/&ﬂbbcﬁmeﬂtrbf%b igvaMiipgs, an

appearance, colour or grey tone, is for technical
r easons FigpiGase it abiobythe giaplaor of twihienagdsoai bwntimage screens

i ven shoul d be read with ap .appearance in mnd and
%&Pré}ﬁ‘gqﬁéﬁt”coéﬁﬁr ?W%PQHnSPBG\F Hbe PIE‘J@P%OIDEd descri ption
The inv ' C ' i I .
ol our - cl Epi - Ehohew TRBRRL ALy of (R B dds i Phie image sorcens
fLeopdingas sndthagembodaasnibf the farnbiwna | i qui d crystal
di spl ay. However the invention applies to any type of

mul ti - pl ane di spl ay whereby each i mage screen is
i C constru

transpargenty £19.1 sho ab i.on_ of . .
mur 1 pi v grefiste AR udaRbe. SR Py g, ffor technical
alsonéréh@REnGAUBE 8 phtieh. AR BEdinYéity difeP8hbéuld be read with
the display 1, but this is not necessarily the case.

dhappegrancedurmm®@andynoditbe pastegrnlingfine dnamtingng or
light reflecting surface renote fromthe display 1.

h I §p a% 1 further conprises at least a first 3 and
ﬁefﬁﬂsﬁa‘h‘? QBEISO& een 4, placed nore or |ess parallel

and over ing.fro [ [1: osition,13; Th .
ot ve OO R B b ST B Rbknlyt flag Loolour display

beéwaeN thBeury, WheFe SadiPplaineUdmpkisdith 8 gb iseRlenSRHIGEcan be a
2. The imge screens 3, 4 are placed substantially

Ivgaidecraistal I display. Heaveviee whe gneeditdon] appbesverany tigpe of multi-plane
é(iisre)ﬂynx%hglqébgft ea:llc 1anggget Q&'eleilqg Ergr?s%%%gn .

Fig 1 shows a basic construction of a multi-plane display 1 according
to the state of the art. .

A light source 2 may constructively be part of the display 1, but this
is not necessarily the case. The light source 2 may also be a light emitting or
light reflecting surface remote from the display 1.

The display 1 further comprises at least a first 3 and a second image
screen 4, placed more or less parallel and overlapping from a viewer’s
position 13. The relative positions of the image screens 3,4 are between the
viewer’s position 13 and the light source 2. The image screens 3, 4 are placed
substantially perpendicular to the viewing axis 14 between the viewing
point 13 and the light source 2.

The image screens 3, 4 are transparent and fit for displaying images
having an appearance in at least one of colour and grey tone. Furthermore the

image screens 3,4 can in whole or in part be occluded, which means that
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The image screens 3, 4 are transparent and fit for
di spl ayi ng i mages havi ng an appearance in at |east one

woRosobesy and grey tone. Furthernore the i mageCEHELE®HSE00725

3,4 can in whole or in part be occluded, which neans
thatvi ewed froma viewers posiéion towards the |ight
source 2, the occluded part of“either of the inage
screens 3,4 appears as black. Such inmage screens 3, 4

GERear o raier RS ARy 2 e Terlo Bl 20hAS hoctyded part of
G106 (1R I M ¥BhY 314N -5 @d V1AL Such BRASY s@¥ens 3, 4 can
nmeans of supporting neans 5. The supporting neans 5

bealiquahpryistal displayst(E:.CI¥s)o psit othaneshablbgiesTtan be possible.
relative_di stance between the ina Scr.eens a
dependi ng*oHOARE SFTFEHE grcé‘é’neb‘?j F%‘%Ef%?%? ﬁdnjlg%};ﬁ)é‘?c{ fnto a

. i
EERERIBClndelly S MapbBURAL S HIERS bBboortil HedrdTHRy
domypHise BUppdEd, propshéranimoeics dieerdative 4istaindg between the image

addi ti onal sup&)rti ng means 5. Fig 2 shows a basic
SOTeRnS BRYUYarYr depepding onthedmageicreepintaeins gngyis not

Each,.i e.screen,.3. 44 s electronically contraql.l ahle,
drehual B RiPe Eadotidh BRk iReate GO0 yedigPen B
&;&p@{rﬁh’gng Wi th each i nage screen respectively.

Control devices 6 nay be shared between imge screens

3, 4. Thaddibimadlindeeiscesend may heemounbeat tethe unage screens 3, 4

I nage erafor 7. This inmage generator 7 may be a
E%}ﬁ'%lﬂ‘%ﬁHBPaL@H?qrﬁﬁﬁe@eflﬁﬁ %gener ating inmages. A

comput erF%ﬂé sBow§ A0 hrcHIE R e ﬁﬂqzoﬂtwlﬁﬁg'acﬁléﬂtibplane
adapt or, ere%y the processor can be progranmed t
depipr.m control of the graphics adaptor. The

connection between display 1 and inage generator_ 7 may
be har d-Frekdmage irvesned ¢ is glactenncalip renaatiableohy means of a

BRSHURNSd LB Y B AR B
D eLiTRES. SoneRHeREes Binag BeosHAiedHedtvteRfimadd@ Ridens 3, 4. The
Fig 3a separately shows a first inmage 8 having a first
eppeclrdaniess 6 can be connected to an image generator 7. This image
generator 7 may be a computer or PC arranged for generating images. A
computer has a processor, memory and a graphics adaptor, whereby the
processor can be programmed to perform control of the graphics adaptor. The
connection between display 1 and image generator 7 may be hard-wired or
wireless. Various implementations are possible, readily available for the
person skilled in the art.

Fig 3a — 3c show the display of two images on two image screens
according to the state of the art.

Fig 3a separately shows a first image 8 having a first appearance,
depicted by a first pattern, displayed on the first image screen 3, fig 3b

separately shows a second image 9 having a second appearance, depicted by a

second pattern, displayed on the second image screen 4.
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depicted by a first pattern, displayed on the first
i mge screen 3, fig 3b separately shows a second i mage

w@2008936889 a second appear ance, depicted by a SPCDNU2004/000725

pattern, displayed on the second i mage screen 4.10 Fig
3c shows the two i mage screens 3 and 4 overl appi ng,
viewed fromthe viewer's posiﬂpon 13, whereby the

i mages 8 and 9 al so overlap. The imge 9 appears as

bei ng on..t f i e 8,.but the appearances of the .
rage 6 i HrROSULRIPES iaEsprreest P darpuapging viewed
£08 tHRREBHRIE S oRItidIRICw Rersl 04 dbd SRR FLIBRErI&p. The
and 4 are transparent.” Figs 4a - 4e show the displ ay
infagevid appeaesaoheimgoor topgel istageedshwciher ap pepranceshef the image 8
iInvention. Fig 4a shows the first_imge 8 havihg a )
ip; thetovgslapping part 1§ 1%141381?‘}6%?‘5 §§§é§ APEaTanGe %fn mmage 9, since
i.ct firss [;spl ayed on the first
bg)%ngglglaggr%é%&%ee' Igllné1 él%pg%a\%{rgg?ﬁ%hséecond i mge 9 having

a secondrighpgar 48chowbite disply ddetoidesicst @i éwo image screens
di spl ayed on the second i mage screen 4. Fig 4c shows
aqeerdingdp theageestipayi ng a first appearance, but in a

o O b AR v £ BT RreR o or it AR ot =
Iﬁﬁﬁ?ﬁré}ﬁ%%rahee 2418 ERictaP PFAha Taat phdtc2nd BRpIARM &Y the first

e second pattern, displayéed on the second i nage
1mcageestrden Bhe screens 3 and 4 are controlled such that

the states qf the i es 8 and 9 as shown in fig 4a .

and b dogub showe thi SermaimagesD avire ﬁ%@&iﬁgpewce, but in
. r t hat the

SFBFI0A.E SIS, il oo PEE oS Rk aER 4 0t 0

occur sigl 4agtanis tlye finrstansarod haiingeh fage apgé@rance, but in a

timeframes with the states of the inages 8 and 9 in

trpgsmareatgtatey displayed epibafuabimpge stxesenndt ed with

it Eef It igm;%irgg ‘g’]#\%ts E]ag rQ;gcosx’ltcfi ftnf?g’geo‘t) ﬂa@%né RS gg‘co%daarl]pdpe%rance, ina
normal appearance state depicted by the second pattern, displayed on the
second image screen 4.

The screens 3 and 4 are controlled such that the states of the images
8 and 9 as shown in fig 4a and 4b occur simultaneously in a first timeframe.

The screens 3 and 4 are further controlled such that the states of the
images 8 and 9 as shown in fig 4c and 4d occur simultaneously in a second
timeframe.

The timeframes with the states of the images 8 and 9 in fig 4a and
fig 4b are synchronously alternated with the timeframes with the states of the
images 8 and 9 in fig 4c and fig 4d.

Fig 4e shows the two image screens 3 and 4 overlapping, viewed
from the viewers position 13, whereby the images 8 and 9 partially overlap,

the image 9 is viewed as being on top of image 8, and the appearances of the

two images in the overlapping part 10 no interfere.
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Fig 4e shows the two i mage screens 3 and 4
over |l apping, viewed fromthe viewers position 13,

wob@sebsse he i mages 8 and 9 partially overl ap, P€T8L2004/000725

image 9 is viewed as being on top of inmage 8, and the
appear ances of the two inmages _in the overl apping part
10 no interfere. 11 Figs 5a - 3d show t he di spl ay of
two i mages on two i mage screens according to the

f di t di t the i ti .. Fi
B shows R @R T PS BB HAGE BoRGYI 4G Fhags oib hRd mped scroens
éd?:oﬂﬂhg% Jﬁ@ RRBFADES eﬁ:{tﬁ)td 48P heddrd il td 8 {dvedition.

patter I spl ayed on the first 1 mge screen 3. Fig 5b
shows t Heigsecelnoivs hhg &rS mavgand haveeg arfirshpppaarsmnme, in normal

but in an occl uded ate, displayed on the second, .
FRRAGE2EES Bldrte éepmtgagw st PABLOER; gxspi%gieors gﬂ%\@#ﬁfglmage
%r&inf%t appearance, but in a transparent state,

i'Splayed on the first imge screen 3. Fig 5d shows

t he secdhig suslgewS theedmd inea seg bagimpRsatant appedrance, but in
normal appearance state depicted by the second

pavednded whate, dispdaxddioe dho secopdonraads@penyed on t he
second i creen 4. The scregens.3 and 4 are .
control I%@T‘PW% e fipgt %%%%%?’W%@%rﬁiéagge%r%& gutina
ﬁ%n§?é?ﬁ@ﬂ1t's@a€é, Aifa 500 oRRHOFRYE imhBUEARGOYS| Y in the

first tinmefrane. 'The screens 3 and 4 are further .
cont r ol | B Sdishowhahe sheorst mbase Hthavineg thhegemndl aprkagance, in

as shown in fig 5¢c apd.5d occyr sinultaneously.in th

PR IAR SR AT AP S DISHA Py e o PARG S, 3 s Agfodcluded
' . im £ . j by are

hlarREE HihIADE B the kOBl MReBLT RS i i the

st at es dfhé bercdeB@Esnd 4a1d OntwolledgGuod thad the gtaids ofithe images
vari ant, not shown here but al so an enbodi nent

S avdrpnghewntingig feamd ohocqur simudeaniagyelst Hethe first timeframe.

Packor ouPfle BB orind 4 e EIEEGp Rt Rn B e gtates of the
ioﬂg%?% 8 Anfli D2 SehyRulid ﬁ% 88 2AHIRPSccAS shaviligedublydekihRl second

ded background with the inages 8 and 9
timeframe.

The timeframes with the states of the images 8 and 9 in fig 5a and
fig 5b are synchronously alternated with the timeframes with the states of the
images 8 and 9 in fig 5c and fig 5d.

A variant, not shown here but also an embodiment according to the
invention, is to occlude the background of screen 3 in the case of fig 5a having
image 8 in the normal appearance state. The combined image in fig 5e would
then appear as having a black or occluded background with the images 8 and 9
whereby image 9 appears on top of image 8.

The difference of this embodiment with the invention as disclosed in
figs 4a — fig 4e is that the non-image part 11 of image screen 4 is alternated

between transparent as shown in fig 5b and occluded as shown in fig 5d.
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wher eby i mage 9 appears on top of imge 8. The
difference of this enbodinent wwth the invention as

waele@siased in figs 4a - fig 4e is that the nonPCTEGZE04/000725

part 11 of image screen 4 is alternated between

transparent as shown in fig 5b and occl uded as shown
in fig 5d.12 The result as shown in fig be is that 1)
V\/nat is perceived as background the non-image parts

d k d h
obi ect o BRpEST RS FEPNE i Bpor 6 artLl Bt in Defkedted o5
B&Qig‘%ﬁuhﬂet}ﬁi hEh Db RES bf ﬁﬁaé@@crb?ﬁ?g ad 8@Pnthihid is darker

possible to alternate only part he non-1 mage
maliZ) the ohjpgts sppeanwith thye Ihimpsr pedusionon of the
' uctjon of

711 oker Bawlergereencatie AloparEnoparhel thsmin A eerpand it i
gésgﬂﬁgqs a‘olfé'rﬁgﬂe 31{11@@&0%%[1@&1%% nﬁztge Egﬁ (ﬁl Exgeléépéaéérggn 4. By this

non- mage ScCreen

fHdl@:bioh&ﬁ'&hb Qﬂﬂirn@ﬁlﬂwmbﬁ itialeB stRnb4 iagfidnesison! F\¥Btker can be
of the alternating noni mage part 11 of inage screen 4.

W@@l‘@d-- 6e show the display of two i mages on two

i mage s cording to anot her enbodi mept of, the

| nvent | o DT g 65 BB ST oL tpRR g s his pijeRnated, the

ﬁbﬁ%ﬁte@ﬁ@ﬁﬁ?%noﬁﬁrﬂ&%‘ér{ﬁdrt 3PRRAEE @&Feeﬁt@&&n Benidpted a
the first pattern, ayed on the first inage

bnghtmess 1eFelgpoﬁtpaiaMEmﬁetbeebnghtmmder dfahiersjt@mnating non-

second ance, but the overlapping part of image 9
%nﬁa%%l)a%gfﬁeﬁanég%ﬁ%we&i pl ayed on the second i mage

screen 4pkEid, G%esalgl ?@%kﬁg‘&l I;/)Hrys{)f ﬂv&@ﬂﬁag?gl&;{'t% 1%1agée screens

first app arance

acoadingatospeothet estlaidémedi bﬁtl&yﬁﬁze@mdrhe first imge
screen 3. Fig 6d shows the second inmage 9 having the

second abiseb shews the st Hanse Slwaring editst appedepies; éd normal

blypéar%n%g %ga{]cd &%tl(t:t%a%y S ﬁrs%%ea%te%lﬁ hlsplayed on the first image

screen 3.

Fig 6b shows the second image 9 having a second appearance, but
the overlapping part of image 9 in an occluded state, displayed on the second
image screen 4.

Fig 6c shows the first image 8 having a first appearance, but the
overlapped part of image 8 in a transparent state, displayed on the first image
screen 3.

Fig 6d shows the second image 9 having the second appearance, in
normal appearance state depicted by the second pattern, displayed on the
second image screen 4.

The screens 3 and 4 are controlled such that the states of the images
8 and 9 as shown in fig 6a and 6b occur simultaneously in the first timeframe.

The screens 3 and 4 are further controlled such that the states of the
images 8 and 9 as shown in fig 6¢c and 6d occur simultaneously in the second

timeframe.
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second i mage screen 4. The screens 3 and 4 are
controll ed such that the states of the inages 8 and 9

w@go0sioasso i n fig 6a and 6b occur sinultaneous!| PCT/NL2(0d/000725

first timefrane. The screens 3 and 4 are further

controlled such that the states of the inages 8 and 9

as shown in fig 6¢c and 6d occds si mul t aneously in the

second timefranme. 13 The tineframes with the states of
5 are

! _ e e _
synchr onghs FtreRiendrbh ¥he kAR elharPana s and R indie 5a and
1?% @bee&eqynbhﬁoﬂdtﬁgfalt%r@Md%tﬁ thietiBerdifed 91Pthe éﬂaétes of the

i s enbodi nent only the overl apping parts of i nmages

amaeed Srodd efigfcend fipédeby mnim zing the area per

I mge screen 3 4 to be alternated. The non-overl appi ng

par Us 12moHs pEn Jgent Qpisgt%ﬂvwawgd&réao ypages 8'and 9 are
| A sunigar i.gk ' [ [

LS herE PPl T PR gt 1R Mot

i nvent i dhhe aonhsevbpding bhrt¥0rEof {1k ¥Eed $EWEan be corrected for
screens. Figs 7a - 7] show the display of three inages
aghness, supterm hughingsa distsibatbunean batpsdreired for each

| NV jon. An internedi ate i nage screen 15,
(?(/}mftt}]%qlgfas,geg\;\%qﬂtdttontrol | er can be placed in between the

first 3 PrglisRGAMh diShé YBBd With d&eﬂfé‘fﬁt&cf‘ﬁnﬁ%& $treens.

i mage 8 having a first appearance, in norma

appear anlfigsstaat &) depv chedisplay € thraesim pgdst @ bhree image screens
di spl.ayed on the first i screen 3. Fig 7b shows a
%%Pf‘%)“ﬁ%&ﬁj’émf eﬁﬁmbﬁéngegﬁgfﬂmaﬁﬁ’@é‘?;%e, but in an

occl udeda st : : I gL ' j

cor con 15 " amyshaR Mk QL Witk TR U SohHBHRE can be
placahih bppecsmtioefirdi ahd sabort dlsegesh st at e, di spl ayed

on the second jmage screen 4. Fig 7d shows the first
i rage 8 ﬁ‘gv?%@h‘ﬁmf the firghimeagad deving e fingt gppearance, in normal

:%ﬁ?e'?ﬁﬂﬁ&@ Hatd td%?p?dtec? ib§7pcll'1%yf?r(jst %g.t%eglel, Ii{srpﬁyémrg %hg’ ?1&'%? Pmage
sc;z'een 3.

Fig 7b shows a third image 16 having a third appearance, but in an
occluded state, displayed on the intermediate image screen 15.

Fig 7c shows the second image 9 having the second appearance, but
in an occluded state, displayed on the second image screen 4.

Fig 7d shows the first image 8 having a first appearance, but in a
transparent state, displayed on the first image screen 3.

Fig 7e shows the third image 16 having a third appearance, in
normal appearance state depicted by a third pattern, displayed on the
intermediate image screen 15.

Fig 7f shows the second image 9 having the second appearance, but
in an occluded state, displayed on the second image screen 4.

Fig 7g shows the first image 8 having a first appearance, but in a

transparent state, displayed on the first image screen 3.
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Fig 7e shows the third inage 16 having a third
appearance, in normal appearance state depicted by a

wo boos@3qsse t ern, di spl ayed on the internedi at e PORYE2004/000725

screen 15. Fig 7f shows the second i mage 9 having the
second appearance, but in an occluded state, displayed
on the second i mage screen 4. #49 shows the first

i mage 8 having a first appearance but in a

S a B o TR AR 4Bl ER RSB0 Bl PR8E0 b i
ARR8pLAAM Statldidglafed bR ftﬁ@ aﬁ%i&néélaéeelmggé @&I@éﬁdwn

the I nternedi ate i tage screen 15. Fig 71 Shows t
second iFegéa sgldweamhegsetcbndamaged) hapegr tdrececond alptpeaﬁince, in

appearance state depjcted by the second att rn
H&EDBP JRRPAIANLR 8t a&@é@wtpﬁgget%e@%g displayad en the

. r roll ed such that the states of the
?Aeﬁgggs}&%g% %r&é}ghm as shown in fig 7a, 7b and 7c

occur siThé tareass, U drid 1 Beré ichstrolledvlichrhat The states of the
screens 3, 4 and 15 are further controlled such that

¥nages &t 8ok 16 pe shawgesn B Tag Thead® essus sowiliamepngly in the
nd 7f occur S|nultaneously in the second

%&%%¥?§ %he screens 3, 4 and 15 are further

control | '?He SeieBnk @atl éﬂl?l?)ta"i‘& ?ﬁrt‘hfer EhBtroMRAR%CE thaf the states of
and 16 as shown in fig 79, and 7i occur

’dlﬁmh&@se&u@la}ld 6 as tshowah ini ﬁlgﬂ daife andH# decnetimnianeously in
th the states of the images 8 and 9 in figures 7a,
$6eQRE FIRPEA™chr onousl y al ternat ed successi vel y

with t heI‘l;té Q@xfe'éfﬂ% 4"%&‘ %1% %@9?&%&? \?\,.8{‘#0?%(1 JRHGRaP the states of

and 9 in figures timefranme

thiet imagees &1 Qtaasl D6 ab khowibigeic §gaTH ad Ti ddcgy l’sﬁﬁuﬂ@neously in a
7h and 7i. The resulting imge is shown in fig 7j,
W@@meﬁa@@eg appears on top of inmmges 16 and 8 and

e TR SRS TSR TS R O s 7o
7b and 7c are synchronously alternated successively with the timeframes with
the states of the images 8 and 9 in figures 7d, 7e and 7f and with the
timeframes with the states of the images 8 and 9 in figures 7g, 7h and 7i.

The resulting image is shown in fig 7j, where image 9 appears on top
of images 16 and 8 and where image 16 appears on top of image 8.

The order in which the image states are altered can be chosen
arbitrarily.

A person skilled in the art can easily derive the general case with at
least two intermediate screens 15 having intermediate overlapping images 16.

The alternating only has to take place between overlapping images.

On an intermediate screen 15 an image 16 is shown in an occluded
state when a screen behind the intermediate screen is showing an image in

normal appearance state.
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arbitrarily. A person skilled in the art can easily
derive the general case with at |east two internedi ate

W@ eismss8d5 havi ng i nternedi ate overl appi ng i NeCENLAB4/000725

The alternating only has to take place between

overl apping i mages. On an internedi ate screen 15 an
image 16 is shown in an occlu state when a screen
behind the internediate screen is showing an inage in

nor mal earance state. 15 On,an i.nter L at.e scr.een

15 o i rBeoh BREEmEH TR oo 1f Analia O of Hu AR tyansparent
§6at6 SFhdh QbR chlefoit EHdBAbAL8dEE %@féehﬁ_s%'h@Wiﬁg_afﬂ image in

i mage in normal appearance state. On an internediate
Bormehagpeamancestatel6 i s shown in nornal appearance

state when no. ot her .screen before .or behjnd the .
nt er nedDRET g@@é@ﬁd}@eﬁ%mﬁ an %fé i $Ravra in normal

Qﬁ EXaRRE §ttbAh Fen 1'1'83)1:;18} LORSn HRE5R & b&ﬂﬂdltﬁl‘éqb%medi&te
are to be interprete romthe viewer's polnt of view
dGeerlieshowary animege ihenore@dlisppdabyner stamwgl ng t he

i mge generator 7 to performthe alternating function

r equi r edThe mofigng| eform eadpbehing’ arg tmbe intespeeted fopm the
h f , t th raphi cs adapt or
yisSveti g B FAT NS tncti on. Forthermore it al g0

function. Furthernore it al so

possi bl eThe igvd NG chh BeGRALiE b? At £ESing thelindd¥® generator 7 to
alternating functions according to the here above

pexformidbd adtdrodtimenfunctiBy rmiquinedalt isqalsopgesbly tpartasge, in case

t hereof, the viewer na erceive the alternatin .
phEiscRsep! A TEEHo 16 SFTAILES T ReAntiG 44Dy dr Chealternating

I .
EQATIY BSh AR R ML RIS AL gPAL Do EPAURRAY G or the
altpmid tieg fsnotidds ddeerdimgeiotiherhdrbatboss dektgbedtii@diments.
rate of approxinmately 20 Hz suffices to adequately )

per f or m SH@hternating igpgepar rarés theysphgheagwer mpy perceive the

ARPAENARLERLEL Bt pibte Mol hE MBMEIEL. |1 % e

ercelrve _ S or 2 | mage
screens W ef®irabldbuaterdlt tRisQthdtodh®ion, 3h6 AHERAaVIn@REquency

gfélflﬁlb\ge:s lrlliogh as possible. It is known in from experiments with the
invention that an alternating rate of approximately 20 Hz suffices to
adequately perform such that displayed overlapping images no longer
interfere. At this rate however flicker is perceived strongly. At higher rates, for
2 image screens preferably at 70 Hz or higher, a common viewer perceives no
flicker.

In the case that a plurality of overlapping images pairs is to be
displayed, each pair can be alternated at a different timing or at a different

rate. Also the alternating rates of the various couples can vary in time, for

example at random.
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flicker. In the case that a plurality of overl apping
i mages pairs is to be displayed, each pair can be

wa@bdaosiopBed at a different timng or at a diffRCENL2004/000725

rate. Also the alternating rates of the various
couples can vary in time, for exanple at random 16
Clains Anmulti-Ilayer display (%3 for displaying
over |l appi ng i mages conprising a light source (2), a
first translucent inmage screen (3), whereby the first
I mge screen (3) overlaps with and is placed
substantially parallel wth ¢hgms ght source (2),
arranged for displaying a first 1nmage (8), having a
first appearance, e.g. at |east one of a colour, grey
one and, a pattern,_ and erein the first screen (3)
s capabft&® 1-&%% d&;?ﬂ%grvﬁh@rf 1?3{213’?*%@@%’“1?85’14%1116?1%?
a nt state, a normal appearance state and an
oc%ngggﬁégate, a second transl ucent inmage screen
(4)», ahighebyuides(23econd i mage screen (4) is placed
spatial |y separated along a view ng axis (14)
per*peh firslutranstuceni; dmaggtacresni( ewhatelpt Hrefirst image screen (3)

B B R BRI B i e
secon@)i MB4ae8d 1f01|h aphyid s SEAARAnBRRE®) ,qg%&{%relrgﬁa Hrst¥ppearance,

| east one of "a colour, grey tone and a'p
wher e¢.g. ahleastoondfsomdarr, g4dy tenecampdlal patbérigisspl whiengn the

hor S G DA Shat b dis ey SiolrSuataes (8) in one of a
char ' i t £ : " .
cont r SPRspfEht e ¥ ndifal 4biiarhIBOGREEER Shelbfied state,

| magea 68jorlietrameiudend iPEE ebtcett @) ewhBELL 11 $8tbond image screen
appearance_state and the second |1 mage screen (22;@' S
$

cont r &) Laplacedspajind iy samayated alons a viewing i @erpendicular
?g; e t(h?é) ligllltt Se({l,{]l‘%te ean%ltpllageadc' tsul?s%ltntﬁfllyt ]51 Sratiel 20 gnidnc}av%%lapping
with the first image screen (3), arranged for displaying a second
image(9), having a second appearance, e.g. at least one of a colour, grey
tone and a pattern, wherein the second screen (4) is capable of
displaying the second image (9) in one of a transparent state, a normal
appearance state and an occluded state,
characterised in that
the first image screen (3) is controllable to alternate at least part of the
first image (8) between transparent state and a normal appearance state
and the second image screen (4) is controllable to synchronously with
the first image screen (3) alternate at least part of the second image (8)
between an occluded state and a normal appearance state and wherein
the normal appearance state of the first image(8) occurs simultaneously
with the occluded state of the second image (9) and the transparent
state of the first image (8) occurs simultaneously with the normal

appearance state of the second image (9).
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bet ween an occluded state and a normal appearance
state and wherein the nornmal appearance state of the

wo 200803488mge(8) occurs simul taneously wi th thePODELR6¢A00725

state of the second inage (9) and the transparent

state of the first image (8) occurs sinultaneously

Wi th the normal appearance stadt’e of the second i mage
(9).17 2. The multi-layer display (1) accordingto

claim1, wherein the first imge screen (3) is
control |l able, while displaying the first image in the

por mal appe t

the first I%%gpgdg? gg&@la le&&oy@ﬁlgzggsétlgggrf w&eﬁI the fist
fi isiage sarpers(d)de nomﬁ'))]lable b.éhtm@llspbimngtthe ﬁ‘rkst Sthage in the

irrae(ai) in the naormal appe e state.

PErm yepPearaeasFate, o g6 iy %sfcm%ntrﬁffherﬁrgt image screen
i | abl

wi Pl B S8008 o ORLQEEERD LAkoh P OLbaRISo th fs

appeagar8pirstiad aormal @ppéaﬁgc@tstdt@ast part of the
second i mage screen (4), the at |east part of the

second i nage screen (4) not belonging to the second

mage in the nar ar ance. st at .. Th )
e fghé EslayyT [5%1’1%1‘2 g %ﬁCﬁﬁ‘f AR 1 QherBhpvein the
t h@e(f:drfdsim s&ReANd) iR rsIENE whild (ﬁé}ﬂa?hgé‘ﬂ%egecroﬁd image
synchr onous with the first i|mage screen

al tethaner yppheraverstappitogegdade at 183 stopattivd the setond image
and seco mages (8, 9),.,as viewed fromthe viewoint

( 155eE8 @ﬂetlfﬂei%ﬁ@ éfo%fc?é)f(tg? seeondriaage pereengfe pot belonging to
di $hl 8o iﬁ&é@@ AR A Alaphdfr MGG R0 cl &l e,

further conpri3i an at east ne in ermsdl ate i mage

screen (15), placed between the first and the second
I mage screens wherein the at | east one

4.nt er nedt i aml%agfgwg% dispday 611)53}q09r¢i@ﬁttpcﬂlaiablle wherein the first
di gpl
TR bl 0 S D R g R e

SCE]ﬁQEe G@eena(3y aleirflitd %l?%%'@@?ﬁ%p’i’ﬂg Bhrt €F tof 'tHe first and
art by the inmage on the second i nage screen (4).

Th eeqomidt lmagqseGS 9,558 vigwed )fremndbediiegpoinl (ABJrtGthe 11ght
vvherel n &;we third

5. The multi-layer display (1) according to any of the preceding claims,
further comprising an at least one intermediate image screen (15), placed
between the first and the second image screens (3, 4), wherein the at least
one intermediate image screen (15) is controllable for displaying a third
image (16), which overlaps at least in part with the first image (8) on the
first image screen (3), and which is overlapped by at least in part by the

image on the second image screen (4).

6. The multi-layer display (1) according to claim 5, wherein the third

image (16) is displayable in an occluded state simultaneously with the first

image (8) in a normal appearance state and the second image (8) in an
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i mge (16) is displayable in an occluded state
simul taneously with the first inmage (8) in a nornal

wappsas@asce state and the second i mage (8) i n BOI/8L2004/000725

occluded state, and wherein the third image (16)is
di spl ayable in a normal appearance state

si mul taneously with the first1$nnge (8) in a
transparent state and the second inmage (8)in an

e CEW R T TR

ts e(eP(grﬁ%&lﬁfrlr%% gﬁ%g siﬁhlﬂaﬂe@uélﬁra}gﬁﬁ%ﬁ Hrsf idlage aByid Aeransparent

( _ )in a norma ppear ance state and
whehed And ke skoond anege ¢8)shareecadided stater and seeeyein the third
and third i mages are al t%rabl.e

8. 9, 16 ,
yimestgeod60 4% g,l;sp,lay(!@ilﬁég afig%\nap%rﬁngﬁ zh@e sigiyianepusly with the

s

[ son a Lti- ' i -

o SR b S P EARY Ao At @ ol
tr Q546 8BE stateamBwhessin(thp simfidiaainpusbeatdsrafithe fige second
screen (3) overlaps with and is_placed substantially

pamad teirdvintdeesi(8, Pi hrarsqlieablesyndreaagel- f or
di splaying a first image (8), having a first
appearance, e.g. at |least one of a colour, grey tone

7nd a pa ineegﬂod 353 DB 8h B chd@réd ik gss baann(dli-kyer display (1),

capabl e o I splaying the first imges (8) in one of a
t r anspatlennutisibger dispbayrél) leppegrdnglt suuce (2@ st

occluded state, and a second. translucent i e
(4) . viheeaslues 10ees ARGl WEPERY (hA fiLstimiags soreen (3)

spati al %ﬁgﬁsﬁ@}f gna'igggatc@d\éh%eﬁ&i%ﬁ a{g&rgal with the light

per pend e I source and place

subst angh@lcky2paiebhgdd o dnslagines hdiet hpage (8), heeing a first
first inmage screen (3%] arranged for displaying 3
second apper(adice, AgvA baa@t 986 Gh@ L EERY. 0ngagd apattern, and

whor ei noREeULR S eEdin 1) Sondf T AR bFLY he fyst images
tngre msa ch%gg;%?eé g%agi'tsgag%gpsgcﬁ@e,te{ flﬁﬁ’ﬁgl gpbesitaaics st@te and an
met hod oeuinded istapeabnérenstcong taa?lgﬁeg@ft i@;fftgg géreggz‘l), whereby
first | g}?g ge(gosrzd Pxﬁgé"ée secr}'egnt(érl)algsﬁgéeetf 1épatially separated along a
viewing axis (14) perpendicular to the light source and placed
substantially parallel to and overlapping with the first image screen
(3), arranged for displaying a second image(9), having a second
appearance, e.g. at least one of a colour, grey tone and a pattern,
wherein the second screen (4) is capable of displaying the second
image (9) in one of a transparent state, a normal appearance state
and an occluded state,
the method comprising
alternating at least part of the first image (8) between a transparent
state and a normal appearance state and synchronously alternating at

least part of the second image (8) between an occluded state and a

normal appearance state and wherein the normal appearance state of
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state and a normal appearance state and synchronously
alternating at | east part of the second i mage (8)

whedsesisan occl uded state and a normal appear aPCENELE@Y/@00725

and wherein the normal appearance state of 19 the first
i mage(8) occurs sinultaneously with the occluded state
of the second image (9) and t transparent state of
the first imge (8) occurs sinmultaneously with the

The e BT AEAGE B RBbR A S ERE K plathded state of the
occl Ui Sinale3s] afdkhe Sfareréht Sath BRIRo BEELERALA) ocours

not bel ongingto the first inage (8), when the firs

i mageiidiltareogishpvashethe monhel amparrhnapptsteaithe stedml
9. The netgﬁd according claim7 or 8, further
conprf¥d&¥g'“)occl udi ng at | east part of the second

i mage screen (4) not bel ongingto the second i mage (9),
when the second inage (9) is displayed in the norma

&ppear arltiee atedhed at€ordTie claginhhduatienr chnetidingl ai m 7,
further_ conprisin synchronous|y alternating in the
fi pstocshflingedrlaastmays of the st imagmbgreehd3buet belopiging to the

part ©of .the fifrst and .second im . S

0 ewdbit s G B RN AR 1 Siandbynd Ty the normal
accorgigiGrhfcaBiatef the preceding clainms 7 - 10 ,
further conprising displaying a third i mge (16)on an
at | east one internedi ate i nage screen (15), placed

t he fi d.th d i . (3, 4),
Finer cby THCTSRPR AEHRGEY 850U SF ol thes FERBTISIRE pal |
it h p , ‘g . '
(4" R IRt B0 K0 e, LPROR AE P onsing to
t he itiegecOAd dmaicb &) edeittha@aenidnegie (s dsplédyediitthe
nmet hod according to claim 11, further conprising

di splgmpd anrearaneaisiatege (16)in an occl uded state
si mul taneously with

10. The method according to claim 7, further comprising
e synchronously alternating in the first and second image screen (4) only
the overlapping part of the first and second images (8, 9), as viewable

from the viewpoint (13).

11. The method according to any of the preceding claims 7 — 10, further
comprising
e displaying a third image (16) on an at least one intermediate image
screen (15), placed between the first and the second image screens (8, 4),
whereby the third image (16) overlaps at least in part with the first
image (8) on the first image screen (3), and which is overlapped by at

least in part by the image (9) on the second image screen (4).
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the first image (8)in a normal appearance state and
the second image (8) in an occluded state, displaying

wo b@sokissd | mage (16)in a normal appearance stBCENL2004/000725

simul taneously with the first imge (8) in a
transparent state and the secaond inmage (8)in an

occl uded state, displaying tHd third image (16)in a
transparent state sinultaneously with the first imge
(8)in a transparent state and the second inmage (8) in
a normal appearance state and wherein the sinultaneous

Bl.ates ofhé Beethbll Heeord®ee B8l cBRth i fudlth B2 iSing®:
16) are alterable synchronously. n -

e displaying the third image (16) in an occluded state simultaneously with
the first image (8) in a normal appearance state and the second image
(8) in an occluded state,

e displaying the third image (16) in a normal appearance state
simultaneously with the first image (8) in a transparent state and the
second image (8) in an occluded state,

e displaying the third image (16) in a transparent state simultaneously
with the first image (8) in a transparent state and the second image (8)

in a normal appearance state and wherein the simultaneous states of

the first, second and third images (8, 9, 16) are alterable synchronously.

T — e
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