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OWNI DI RECTI ONAL LENTI CULAR AND BARRI ER- GRI D | MAGE
DI SPLAY TECBDNI CAL FI ELD The present invention relates
woenevmsidsy to | enticular and barrier-grid i TegeCT/US2004/031493

di spl ays. More specificallyl the present invention

relates to.lenticular and barrier-grid i mage displ ays

conprising an image nedi um provi ding a view ng
OMNIDIRECTHIN L BENITTEULARBYO-BARRIERGRID IMXGE ®ISRIAYh | nproved

performance by bei ng ommidirectional. BACKGROUND OF

THE I NVENTI ON I ntegral and lenticular imging have

been proposed and practiced since the begi nning of the

TECHNI@QL hﬂﬁﬁm ury, notably by Lipprman, Ives, and others,
The resent uaveent}og rekaﬂes eragly 10 ler%culg arbd\%lolll“l%r-gnd rmagg %;Qpﬁay/'\n der son,

More spe%fmiﬁbﬂle pradent pveptipry relata i) @eﬂoyhreﬂnd baprigegrid itzes disBlem no

compnsm§ Mﬂﬂn&é&ﬁﬁ&lﬁh pﬁ)hla;ﬂgaemmngt d@ackyan ah Riabd-Giebiak déwiBOAG WOr K.
ract been to select two or nore

lmpmvedPerPnnanc P bpn ommdlrecf“ﬁl relate to one another in some
way (dlfferent views of a 3D scene, different franes

BACKGRﬁUm)ﬁpmmﬁfﬁ@N or ani mation, or just differ ent
t. and

it S e e e e gpﬁfeﬁﬁnﬁe’é%m e P B RE ot he
the 20" Cm:ltuaamjfrbbdiy Liphwanpivest apd ethers aulmingtihgin p@weath theovodend) | t o

Victor An&%ﬁ b gﬁdetmcuﬁﬁilnﬁgsge;qachmanu botRbcial i VB 8 Sinck AL mdl ti pl e
ces, which may be verti cal

has been ng ?“aﬁad‘?ef‘tf ﬁ?“é‘f m W&yelgnug'g?rém%ﬁsevﬁﬂ? eassenbl ed back
The brgie phetice hasben Brdectpositt adivifmgmagenhitetiatt B odi spl ayed
another in Q(Hneavﬂly ((BE&t ARA L BINCQY] d@itefagt fAmloENbEe, S Gce

ni ng data fyom each of the individual
amma“"“"ﬁﬁl“étadl‘tj gm?ﬁ??ﬁ“& s t%‘\/cesf“fhaf‘F Proguet Al pf‘??albeéoreoﬁn?ect i ng

after pictude i @ler inggg thearatirvbigepigur gans. the Fivwrerdo see)etotpeition the

selected inGiHAYA mdg&rh‘% mﬁlb{ﬂ?ﬁﬁlaé@fshdemgmgéer sﬁ&:g 'wﬂgh gx@}’ﬂe@z@xﬁeal for the
hi s |nv%nt|on € conprjses a

or h°“Z°“g§5thFeé’raﬁe (i f‘i???‘?ﬁleéléﬁ‘i Vet i %’Eﬁ#‘ﬁ? TRpES W@h‘f ed opaque
displayed @l a@rireazt siedivng previdigech view/ing surfacdrantsinigrdas Gl ewh ofthot her
individual §rYR6s. ?ﬁls ﬁnlgﬁ%%al% Es@Gdriafd Qitd %Yﬁngg% e QHRY deﬁ@ese 90 Mab Y of
cylindrical mcro-lenses. This array of cylindrical
ST mcro-lenses is referred to as a lenticul ar screen.
Therhge ofofceventiofal typee off inmeeg @iretitingietider) dor the pipese bBhit 0 make
invention. tdﬁ@ %9%%5&9%%&&%%%]1%& ﬂ:cpizo\ﬁﬁ f r@l?tgdeﬁpciugglex?éﬂso the

nposite 1 mage, Vvisible | ndivi , each troma
refemed tog &? % lfaé‘feé ey |Pé’\9\ﬁh‘ﬁ @'pﬁﬁféli“"l‘gie dfectingiigyicg §‘t‘—_mH5‘FeS 7 Pps et
cylindricallng@ierd-lepeeh. aThislagnyae syliviaisal biednlepesopeied teasd ldntiplaement ed i n

screen. Th(a Qﬁecpﬁﬁﬁe IIB%E dﬁ)etctlihgvdexgclé QGS ln%%re 1n|dQ1d(gr] i%‘lagﬁ a\%j}'ﬁ({ﬂtwere for

assembled F’lé‘b*é? W@ltam}aéenwﬂémwd@ﬁy F??BEﬂén t ﬁffif%‘”%‘t“é%)&“%?ﬂ rst a
Thaweg aftiltv@lentBuliréaes bhe teeh proposelantimpierhdated iGhe st for

other functLo%ﬂ &r{ G 'S|>| 1 t% Q§9 35 E 'V\Hﬁ‘“e]ﬂh%%@ed %Lt%dgfo th%lgr%rdin%%o rded

en I CuU fenses are reversed upon
lenticular %@%@Wﬁ%@u@ﬁt aIRgetiyedieroedstl e camesradhreeh adspticgler pue to
this reversal, viewi ng the 3D negative
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provi des a pseudoscopi c i mage, wherein depth is

reversed. Then, using a projection arrangenent simlar
woaodshaiesased when enl argi ng a negative to makeC®Us2004/031493

conventional print, the lenticular negative is

proj ected through another lenticular Iens onto

phot ographic print material to make a final 3D print.

lens. The ihfibiuad ltﬁplmaéels RY¥Edell Behinkl eRR b theNAGE1k RndaCard @vegs upon
as t

oo TR S8 P b it 0 v
provides sgry@idescapts ipFze cilrerein depthas WWSCE Bsh.csizer ?I?JPWPH aTREEnEE obl em
similar to %ﬁ@édezﬂlerbéﬁla%fn@h Q&htive & ridhe 4 d'(‘fﬂ@ﬁao‘ﬂé.l phntahe leafibudr ent

ue t e st f th e
negative 1? ?rpjgciteda]gwél lihgjlen%%lkag eSstoﬂtP Bho Oﬁra% lie n{e rpzﬁ% ert mgcala i
final 3D pgisit Tty step fHolve the Bwbivded tehtt lprgen smpllet, erthy saingsizelgethe r eat i o n
lenticular Q{gatﬂfe NQkdsieR Wl@re@éﬂg@hcﬁ%ﬁr@a&& onc;EQgeﬁ!ﬂ tmpfbﬂlﬁ,g a0l Vi sibly

imnate the a rance. of 't re W nnek
orthoscon gy BepPRoT GHAT] CEAAHGH & B AR PP aREe B (e
pattern (dgevto the gruttiue of ther firt éentéoer lerdsisthrdesh eofherestfical ﬂmﬁtpattdtre(tha ngl e

second le&@&lyﬁ&g} id thEerdat¥R of %@tﬁblm begtellﬂerd &egish H3Rivg0 degrees
revent Vi nettl n erS

>
climinate B gGF3TE 1 SRR BT BFE MRS EP%@‘“%@@H@%@%%‘ d in
axes of th&hwS lenpartaelatsesCHERBEEF thattheBnglhetvwerrctke twd enseaghouldbe

less than Z-B%XAT% to pIebén%w@% £ ttfe %ﬁ&a%hé &%sﬂés er to take two or
tate themto a ti {7 ngb \I\%t] respect
U gt IR kﬂafﬂso Rerrgrerp i D Pait 3 ¥

and R. Tayled ThiCpatehtyteachad thackr t¢ tlernwe @ mefetithages, evtategis te utllmngle r a
with respecﬂg e L QRO 51&1%1 cGRY rhlﬁtlrb'leé lthe 1dla§&§ler9£a|ll§ rﬂ&a%ﬂ] th¥f Foteitﬂé@el ly, and

r ot af finshed product so that the inage is
lenticular gt Bergpghong levfé?f‘]la’i deat pripnteg ‘fe’é‘f‘ﬂned‘nd thé’af?/tﬁtﬁ gefinded enses
product sd thdt the tingt is bive againmegetally drientedlgéving itieriknses Hltadet tie idagr ees.
tilt-angle glnuﬂluleérl ér&? ﬁhﬁl@r thé e 19’(0 Hn{ i ﬁl@@leﬁs‘ «lhgc@xqmé H8%hused

e unuse tions as waste, so that two
portions apacie $ il e gf ity F'é%\?@rwmeéwﬁh G 9 Procidet iz h‘if\%ﬁﬁ‘ta des
The techny@¢ 8 gropa¢d sa dartradting thia nithedIbrtidl @bouta yortiog @semiovaies & hat
stereoscoﬂ’lcoiﬁ\thépxgltht Sllafxl \Wﬂg’ R‘?ﬂné tﬁMnﬁsﬁé&llé’ﬁEcuﬁp%at a%oﬁ&@r[tz!l h)ﬁsal aXI S.

stereoscopic 3D view wth parallax, whi
me*ﬁ%@mﬁﬁﬂﬁﬁethe fini shed Ientlcular about a horlzonta
ThaXﬂvSntcﬁ benévesl s tiek pHan\ait REyeitBg Eails thlaiclbsa vempgedt meat foeves
the productlon of a C po@ [e uge[g @igptl Y%E&%g he ?aﬁle E)é eln%d Lfﬁ)ect%tﬁ close or
? neans of o th uction o onposi te i nage
various vwewaytattonate meaﬁu&e gprefertisabrer 1}9@?@@!130 é‘&h sttt with
herein, noY fAE GG o gy@Mot@sucl 4 @Mmbakitd MRS which &orksvkie dtiked llbrihcules
or barrier créo ﬁ) ag tad gt hterle%allolr t¥1e ﬁho 9 f’nﬁﬁ&{ tﬁ!e# EnticH s Br Hatfied 3UY ht
et Hor the ol ogy orm such a conposite
Sﬂﬂms“mwh@eﬂﬁﬁmgwhﬂﬁﬁks with a tilted lenticular or barrier
screen, as taught herein, nor the nethods of making
tilted lenticular |lenses or barrier screens, which are
al so taught herein. SUMVARY OF | NVENTI ON The present
invention utilizes inmage-directing devices, e.g.
barriers or lenticular |enses, oriented other than
vertically (zero degrees) or horizontally (ninety
degrees), that is, tilted, to
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di splay two or nore individual images, each viewable
froma different viewing position, i.e., view point.
wCanpasidse | mages on an i mage nmedi um that are @Cspisaneds1493
in accordance with this invéntion provide the user
wi th substantially the same view ng experience
regardl ess of whether they are used by causing their
SUMMARVIOFISWENOION p, €.g. rock back and forth, about a

Thg ﬁ’rraese%tom\;erﬁéo? %126% i ag?-ﬁge%{ﬂl% d(gnc\ése E F Ibgrﬁlars a)iénﬁcula; iggs‘és i's,

: nventl on can pr esent
oriented O’Ehh"et agtise Z@‘P ﬁ@@?s) t’fdwt‘zﬁ’éial\}’|(‘é%§’rdeﬁﬁ’é)mth{‘tllspﬁlfeﬁé° about
display tw@bfﬂﬁ&ﬁ 1n&ﬁ§uaﬂﬁﬂa§es (e&‘)ﬁ@&ﬁible%ﬁi)a diffeenanifgessitespect of the

view pom mPosgeo 1%?%35 or{ annljgaogS %nte&e um tﬁn??rg dlnqzxfecpig ﬁgorﬁm {\M%%W th the

invention mouﬂq tbqwrwtmb$t@ﬁel}y@e\ﬁm@mmnﬁe>@e@enwegﬁd@§af whess of
they are ué/&ﬁ 6;1 Eh@:ﬁngttﬂ%ﬁ sta&%@ fip, $.g /YR BIOR BMid forfh, dbﬂutahdﬂﬁﬁﬂtal ﬁ)&'ﬁo’lﬂ or

about a Veth:fll gfﬂs ?l-gt lf bm¥ﬁ (thsp? yé of(%he éwesent 11%vennr%n caln lpresen{jt}1 gsue(h

e VIew n .
effect to thgpyipwordian frging pbopialnend| anyyexis (epptdne). Vi aagthes gspectiefitiéce ot her

invention tahﬁrﬂpo@ite iRpE mh}eﬁéeﬁsplaﬁa wﬁ‘h t@ff@ﬁfeﬂ ekt Hﬂt&ebﬁﬁ the AbYing UC h

st sy E pE T o B oo S B e B B o
a horizontpllpa vertpldirastion eratostany ethyr dnlemgn, mfgatltvh@ thervisyime elirfagsl Hy whi l e
includes aﬁﬁ@acthedf\%Eeding £5th Be VRRAE Mirfacd BiBeriHAN @crég'é 1@&!@1 s praficqvi des

S ner at e i.nma es from
matter, anp S (R R B G e T BB R arrage T ¢ he
produces Visvalgp&eati thaba¢ ¢qnigaleittpitiopnedioipage dismiy hdnthesiewr isbar ri er s

sta’uonaryI $hdihvehtRfl al@tprctvhl@s 1{3{% %Teﬁ&fs edeRne e %Js@er itn¥gred # 1:5&@ degr ees
. ori zon or

to a horizont al .e. to the
individualiimages, psing pixgl ﬂ‘éama%"g’f‘%é’g ‘effect will be seen when the
If thermgge-diiegipg deyice @mpiipdalscatyberticreistitalat théweettrod enstent al  or

of forty~ﬁ¢/chﬁ V& kdd hG@éontQ{)ﬂaﬁe i.é R)dthethbfzo§ Q?ﬁgan@éq %e @%tr&irb?fec@‘ﬁvﬂlt he
fegt wi tions. In

b scon e gt PP B PG O PPRT VBT B 18
speed and jexrerg ef-thi offent willrbg thel eaniedrebotitiypiipsiirtdtibise dn dtemativy ot her

embodlmeﬂ@ Q}‘ e 1(1%‘1&% thd 191@& dﬁr%ﬁé’d’e\;lée\fﬁ v&@le@at aflf otlQ:k 'ﬂl@lte Yother
grees). However, in such f’ter natjve enbodi nments,

than fmﬁf K 71, PRI AFTTeD p By U5 flsmaiivg PSP direfs: ARE et ent of
will progré¢shmore flbelg tndwhel ektedo of thesgtact witleba IeGMewthevwm% @darcé efce of
the dlspla)t 1@ ﬁppgél @ﬂl r@s}fec\‘. 9 }E'oﬁ’s@%@r ny\éng areEtﬁ)ﬁ Rf%tfertlicglbl V er 1n

direction vertica re eatedl tlpplng
tipping it ‘i‘pta“ﬁﬁ?“ﬁhta‘md‘b%‘)thef ??aaqhqﬂ%fmialhvebyw@? r@dﬁgng S ont ol | Y,
right), sind@ynotralt pLiad @iginyl imagedsrilh gecestarily 6éobmaﬂdblﬁ ggntile,viegingce not
surface is %pled ﬁblfthal ﬂ@cu% I A%Ia%ﬁalcuchl%ge@ ::,ﬂb \I"M?Jlljed Qﬁ&%? ﬁg db

VI e n ace I1s tip |ntﬁat

the angle ‘tflt‘}t é*cfiowe deﬁ§esé° ?ﬁh@’cﬁ‘i‘f é%Fee%‘@P@Ferabky@ém@é%@P Aeggpesief ect
seventy-fiveRiggrbe, mhetpadfdaﬁdr ety fegre@ M@y debreds dvén teser from oty i ve

to fifty de%ge? ﬁ@a% pI aoﬁf QQ&:X rrrokt %fegﬁlg Etggcﬁlt fo gve[hléég e’ ably from
egr ges 10 sevent I've degree nor e

preferably fromthirty degrees to sixty degrees, even
better fromforty to fifty degrees, and as previously
stated, nost preferably at about forty-five
degrees. The present inventor noticed that conventiona
l enticular and barrier image displays, which do not
have their barriers or lenses tilted (that is, they
are oriented at zero (vertical) or ninety degrees
(horizontal)), produce their effect, such as 3D or
notion, even if the inmge
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di splay is tipped about an axis other than zero or
ni nety degrees, and even if the inmage display is first
woaQb@tsthsabout the Z axis an arbitrary anmount BeTaISe004/031493
ti ppi ng about the horizontak (X) or vertical (Y) axis.
Addi tional benefits of the technique of the present
invention are that the viewing angle of this type of
Tﬂelilﬁgsﬂt ihvBntWWin6iEd thit hﬁwen}uhhﬁl’ﬂentlhﬁar addhritrefsge tisfldys eabl e,
which do gcngave khelg‘?alrﬂ?éfs o gllflsgsetgtbd (ﬁla{ i) W%&g Ic Ltte&'cg%ré (angcgn dDYM th
ninety degrwa@eewéﬁ}% PB@“‘@FHCFF%@SUCIT%@DQW"“QP’\?% 1f'd1i‘e§rmgﬁy or i mage
display ishigyz® hdlitia® fisoiter thkﬁirzéx’ﬁ Gi'nindty dl:ggeréﬁ adeaenaftheifmbge displsy, is as ]
cO ed to using. the.s ar iente
srs oG RRR R s 9T S SRR Y b e BB, T e
vertical (Yraxiprot i on effects gener at ed | mages can be recorded

A(W.ltiohhl Be’ﬂ&'ﬂsﬂff @ @Ehnjué g gﬁﬁﬂﬁm@ﬁ‘uoﬁl arle Sathd ibwing SRMRCIE t O
this type e}‘ 1néa\ﬁ3 lﬁ ra'{dlﬁe ‘Bl?nrl ee nmugzé leSé Bcl;]ﬂceat%fé g%ostln & chédu‘?:ﬁcf% zﬁ%ﬁneéﬂﬁ%g Lg;
the imagelygth wnePtltfztbwcmmlhlev|CF‘I°Elaﬁnﬂ forg Wgﬁsr?ﬁg@ uiikzed: (i ncl udi ng
given disfi¥dy! opfnﬁ& résﬂﬁ@ﬁ%nc(biﬂﬁfbr ahs dhﬁlﬁ:tehﬁ:tcs ad dofnbe@ed tS g ¢

same barr%r ﬂ-ll?%l?rg?t%v&hﬁ@y orLl} gzoyfglgla ou dgcé aFln t?%![?do pnlo one ?Uc:q:c’rl on,

effects gehd®Bd. pl asma, projection, on a TV, corrputer ceII

nfd @a@ube feEchféﬁ with thé @r@ﬂ’er 'cf?rﬁr%leﬁ&ﬁ belE]ta ﬁ/ﬁﬁ 1%@90’( to@fe®antier
conve ectin g

uf act y
screen or H’é’?ﬂ‘l&rj%’ S ¥FEhUs ‘gttorb‘%er“?’fge’ }fl °p§‘ﬁag °f °§lﬁ'{’“ 66 HF%{‘S IPsﬁlg f etg?ldgca% an be
be utilizedigighdvirwpltyrany imegepredivmninchiding printdddmages Grolugghinkigttithonast e) ,
screen pnBtlih% 1R&S ?ﬁt}d Ve rﬁﬁét%pﬂp&ﬁlﬁ%ﬂ)ﬂl d@{talhiﬂ&gn%%d )raﬂbl y

e roduct
elec“omcr’r’ﬁ%gfse(g %n‘%]aéfn%’ PEyee ’aQPé‘ mB‘f‘t%rucﬁt% °f“7’1% "g rrr?alr er s or
projectior] setadni gl &rlthmh eemh@plbmpmfncatrei ihege-dirdeiing deaeshnvcioase

barrier anWleIxtQQlHltsch\Q§éah Bé]us%ﬁl% pf@?eﬁlﬁﬁ\}eﬁtkon (tﬂ_(n@h \Wﬂﬁrﬁlﬁ@t thé n V e ntion
rovi

abl e
present mgs%weﬁlfﬁaly bt dealy IHP‘BQ?? e ‘ieﬂ%" 3@*& B ?“é‘&f’“@?ﬁ%%% of the
master cythidgi biepfates ®gendatk €8 darddrs anfeatichler scie¢ns appropuidtater tier f ace

techmque(v&lxth(ﬁltw;sm‘%s&éeﬁ\ﬁ‘la{égalsurface of its II’Tng medi Um is
ed about a horizontal, or a yertigcal, or m)st

ppe
Th&ﬁSFS“aB&P"§““°wSF‘HeP@E"ﬁi‘é%’“&“ ig° fiFRley3p PP P A over
provides tagdetitve effebteiide dividely cdyesicss hievhdihe it sigwing uifhce e t he

viewing sﬁ)mrfagec‘(ﬁ A 1m|a£]e\ﬁ%@1wnﬂ@ tlpptebﬁ&ﬁ a h&z&ﬁh Yor Qﬂ:ﬁlcﬁxdr Sm¥lbgh the
spl ay can ti pped about that oesn t&Q{xoduce t he

axis, mthde@ﬁ% @’F‘F‘%‘b‘tf the vipjgras fbec‘ews"v%m&% 9B ngHETRE B spl ay
present ingdatdnt théréie ordXons axihnwiddh theslisplay e betippad abaut the ddekret
produce terd%&@& ezﬁjeétso %@LCCLJQ %hénrmfg il cfssg; Maagglaﬁméh%s whi ch as

IS an un difficult action

 perpendicplgto the g;@ptgt@ﬁ oLt ltnegﬁ il FEAER N S5 EH ST iRR [ e

unlikely a@d difficilt abifon &r 8 Perfoh @diyC admasiorrd vHoeape davipdesectit 8llv r espect
ntion. A
produced Bl SRRl P Rl R el 0
provi de an i mage di splay and neans for producing it
that provides a 3D inage with horizontal parallax
while tipping the picture's view ng surface about a
hori zontal, or vertical, or alnost any axis as the
vi ewer wat ches.
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Anot her feature of the present invention is the
ability to provide an i mge di splay and neans for

wonosiasg it that provides a noving i mage or RQTBR008/031493

or flip while the display s5viewng surface is tipped
about a vertical, horizontal, or alnost any axis as
the viewer watches. Another feature of the present

Ai FEOMBI Y 1o Bresieﬁt 1ﬁvbﬁoﬁlb{hk mlyy & @roﬁﬂ@éﬁi inéle AiEpldy ABBeathi 50| ay

producm%lﬁ qnﬁg{og@es &rSBrnP wg}gnonzo ! é)ara ax Wthll{J fﬂagm%iﬁjlg % ftgf/,ggvl/ In gWIO L g
viewing wfck shoet alhsmpmfj{m dlertéell oy @1n7ast BwraKis aytheqiewenpgtchiscal | or
AR Rhturd BdtheFdssht BFenioR B thel 161 fto M@H& laﬁiﬁnage‘kihphhﬁia feature

sen |nvent|on|sa an for
means fop %‘B‘{”ﬂ%%‘ft RYViEEL ForedHis \Rnangl}a °r Elp P éﬁ‘g{{. &Pl ?ﬁgg es into
viewing @urfgo iyppsil beut avertjen], Wivizakel, opaimdsbany i m&we the vipve M’g‘hhe&n
Ahdoedint 66hd ;ﬁ’egen@lﬁVelm%ﬁ lsstﬁé(hﬂh@% ﬁo@cﬁ fafl inﬁée &play @At i cul ar

screen that kes each ori bl.e,at a
means e PG AT TRED VREY e RGBS § e
viewing surfag i tiphed ettt arhgriaieali vericah avalmegt dny gxigya thabibedr wetckeprent s

ARShERLGE oiatﬁe ﬁesén't IndentoR Ys ah Qltﬁagdt ﬁ@an@ﬁpﬂé&ga‘hﬂﬁg Za‘taaﬁ@ns to
resent them at an 0 Or ni nety

ot he er
o or e BRI SR HEPO RS PBO o PRESE LR ThEBI | on 1 5
directing A such gra bpriedhu bativgar bagen thetrmakesdach endinatinpgrrvieyeiedns

a dlfferen\f\’t?a%ﬁge ;}391{ frdnBhS ot mﬁé/eL 'tﬁ%lgeh@&%%ﬁle@&@avg{ght? :ﬁl@l at an
€ other than zero or. ni net can be

cements i 0 1 (PO B O FPE" PREGE U0 HEOGP! HEACHLFR
or ninety\édidaQut wasting barrier or lenticular screen material.

A&Igﬂ% Eﬁﬁre Etecf’?et ;}xlé'sc%t ﬁfrent‘iola &, nﬂ%‘éu%sfﬁ Blzodﬁcﬂlg gsﬂﬁér Qr[(‘l lénﬁcutlak1 €

provi de an i nm di s and neans for
screens Whps§ (H‘H’&‘?rsrfﬁ CYl’lndetr Frates 9556y an&“%? ‘EIE’F ZERCHEBngl e, and
degrees, Whlthcabetibaditd Wi ShedmpeiteG @ik hohscdbed herein witest wasthg e :

bamerorqﬁg&%pg&egﬁjﬁl;%al whi | e mai nt ai ni ng good 3D and notion
cteristics and not.increasing aberrat] ons or t he

Aprshes SEVTF Bir{hcgroseh Bveption is theabiliy o pravil aa magadiplay@das pect s
means foPfrodubify; iph p@titlesia ANder Vielwing anghs anditiuk a diminiBhed de@veptidorodm t he
an undemga% e% s!:ogg{lug;; %vﬁille%awr’t]aﬁn rggo\éli%Beclgd I?ﬁiloﬁ ﬁ{]aré('gﬁﬁptjgg gﬁ ngtl A
mcreasmpﬁmqﬂplélor @f P%fé@l%ﬁf ﬂrer‘me%rs %ré%néﬁs derived fromtwo or

Vﬁﬁm&as@&ﬂs off teeprestnlM@RSon, o @lIte egdedtionohd dotilnd disdosinenge

ddﬁ’q |ces are not oriented parallel to either the
provided below, mc
zon or vertical axis of the conposite inmage,
. A corpijegits itage Prsantlws adigscompses i edfalieliooy pldwpen 21 Q?ﬁ’de‘b\hl ch
from twd oY nG¥airRl itnages) UHAngIEY tb PR Encdinige 8hdseigicd@rinote whose

onente# patrr%gtto eitficr he rﬁ?l‘llrzglllﬁh & velitlr?akg)&%f ﬁjlle 50%1%B§1t9ﬁ1a? wﬂcjﬂ?t i lices
onpos e conposed
tippedyfs xmﬂequ»raewglg,uae@ghwheﬁefrqw‘éﬂthwgﬁrw {RRE°- ‘B’iec%gf‘éﬂ%r i gi nal

whosé éT&ﬁbﬁtS are ﬁa@alﬁ] 16 gt Qldactto@ of tRY slitc® bidhe comgbeitewhipse Sl ices are

t I
2. A corgl%om eﬁrrafageaco%osell {)f é)aral ehs?lces d Vﬁveﬁ‘ gfgnltl D % %ére gx{égx\c{ﬁﬁ‘é%e%taeﬁgl 3

co-mifigled ty formpprgdmaga whosmmeé Pre e pyrplislje althﬁﬁheduwntaltm ye&idk one
of a lenticular lens array and a barrier screen whose
l enticul es and
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barriers are parallel to the direction of the slices
of the conposite image, which causes the two or nore

worregas1dse be visible, each fromdifferent vi erCm@s2004/031493

positions. 3. A conposite iémge conposed of parallel
slices, derived fromtwo or nore original inages,
co-mngled to formone i mage whose slices are not

axis oiﬁl&r BnpoRike 1ﬂx§heedlﬂe1hi@fs uﬁﬂé@ ashﬁ?céﬂdm&tvﬁmn@,r and @Kith 1§ﬁbwea)él 3 ]E)f
co t ende or
throug{nl i’tZ‘Wt rg)oq glhe uc\tll\}lﬁrqan% arkag ande anbamar Sf, en th% ‘laeglilcﬁﬁ eé B

Vi ewe ast one of a
barrier enparailgll terhe figgpiton off theeeficea nﬂhqapommsm lé%geSfén*Cé EWssifEs e
two orltr%ﬁ,tﬂnﬁ:gdi B % ARsle, bRk frbrﬁﬂl&’elﬁ’ft RicRiag ﬁﬂsﬂ:lﬁlls t 0 the direction

‘ h th
. A comP\)RBe 181'agerf8?1%os?dr?g@éa§g tslbcesb gP &d tIro&ﬂ two orgxg)g oIy, P% }hnac %]EJ? gf’ ent €

co-mingleé i forgn opoiziagd v slioptvay et Pﬁrftllhléo %ﬂ)@?ﬁ)@ Sorizentad averied! gi nal
axis of tﬂ%ﬁosi@er ifna. rx@l&f?@ls qﬁi@@h ad 1&5&6@@1@}1&\&@ San@ﬂﬂclﬁih@eﬁetﬂ ctions,
ata fromthe i na ections is
fhmugg EftleaFt ﬁf‘eo"f% LS &y deagliaF%‘ifgreed‘fth’sﬁ “%cgﬁ‘b%él te i mage
barrieragre paraflieitg tht diregtios eittheslllcems\m qoypasitd image, which fausesthsosi t e

two or'MﬁagQMQﬁﬁge, ofch R ikl vﬁlvﬂngﬁﬁmong Gﬁhhr\!ﬁ ghef rom two or
nore_oril gl .na I ma

mage .
compo\%ﬁdlg%org @gge%ﬁreebrc%grt do&zp |1rg%ste<‘etgn565t? sgﬁ? Feéil‘lon% Iandnlmage 9
data frpre thp enfgitiat trlagersuti-getionsifysit intotveledtrd subzsentibrlof the covpesttt cal

lmagegt?f:@xﬁmg{oatsggfﬁ@ﬁpﬁfée |rrage V\'he_n it is tipped as
I nt ended for Vi ew.n IS viewed through at

- A compesiigimagg rampgsed of PaéaHfl%&ﬁf Sgrive M{? pramore gl pAgEs, o

co-mirgled edormuinoegd véndeisiivad @snoaorikniodparalle prpemendicplartal 1 el to
either &E rﬂén‘fa?&‘%tg&l Q(t:s otf Bl@ céﬁp‘o&t@ %na%é Wi‘ltglqt 1@% inﬁeﬁde’d Rrae,

causes two or nore | nages vi.si bl e,
wemnééeﬁwklwawqdfw@rﬁ* legst nfiohylepiEdsT ﬁniﬁﬁ@y af\ﬂﬁé?f@?fn t he
screenGv@ 080 (eatidues @i Harditd agd paallel kavigdsctian & the siirksen the ovmpositat o
image, Sbﬁ)?cil IcaQt th%l:two (§ Hlbre gl%gés t@ﬂes\msﬂ@en glcﬂ Mff%I @evinqgo mt he

i nal 1 mag Sections S into sel ect%d sub
posmogw IR de sampmlf@anéa Hignskimages ?‘i‘?ﬁ@%ﬁnéﬁ‘i‘}‘d}’ta Feﬁ‘a’“f Pdg%et of
secnoxfmﬁ@in’rage datilfi@s the Stighinl infagd sussinng is alt inyo stlbeds@re sequence
sectlong of dhﬂ@gﬁ?g‘s cJ: i?na% a§484d91¥ ?oda f ﬂxa%#n@%‘é isuch %Q%ghtﬁﬁf‘thpf

eVG\Nlngsur ace I mag medi um
same Se@ﬁltcapmmﬁﬁjs 6 i 1p &VipTRRgeeatdists ! isther "iﬁ?ﬁ’é"d"ﬂgé?rﬁ‘fﬁ ve to
of the Bna¥d @348 @itGibihg BmpBitd imagetdat isGipped relagivetto Ledweasbo® aas t he

horoo G MALED e BuerAuffPOST Le | mage Vi ewed t hrough at

one 0 'enticular lens array and a_ barrier

-+ A compesiieigpeaieisd Broyghatipasiena sl entigfar ighs arei8d » et 19 ve

w1thadiegﬁ1§a@1eoﬁatleésthﬁy-ﬁve&regrs@r een whose barrier lines are

. A barr%]; sc? ﬁn \ghosqbb% %ﬂ%& ? ﬁ)grg el %Q}gch%%& agﬂoﬁlataﬁ& to tge %dg?ot\gl des

arrier scree
thesuhs%m?:@rrarscre@ﬁgonarray whose |l enslets are par allel to

. AlentR@& len®ih@ vh&s Gns[k@hre@&’él&ll b%hchbmertaﬁtﬁloﬁpafieﬂ tothe sidasof

1 S array 1s o
du a conpdsite imge conprising partitioning

two or nore original inmages into sections and
sub-sections, selecting data fromthe said
sub-sections, rearranging

thesubsgakgetggauecmgrl?en enticular lens array is on.8. A nethod
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8.

the said selected data into an arrangenent form ng

sections and sub-sections of a new i mage, wherein the
weegtsiionms7and sub-sections are parallel to eachCosern4/031493

and not parallel or perpendfcular to the sides of the

conposite or original imges. 9. A nethod of producing

a conposite image conprising partitioning two or nore

A meﬁ%d @pﬁﬁhmdg m%‘éswe fHhage é’bﬁﬁﬁdﬂ@ @&tltﬂ)ﬁﬂg Sldldr m66 bilighfas,
rrangi ng

imag S ot b et A i b PR P o

the sagielbitaiiista ivdn srpbgesew tiirwing seotfongang é\hrS?CHﬁg efa ngfiémege:n t he

' wheremﬁé dcQSs ﬁmbééa@onwsﬁmeﬁo @FifotRAdn@ hdt Bhralteforeach ot her

10.

11.

12.

parallax while rotating the picture about a horizontal or vertical axis as a viewer watches.

not ral 1 cular to the horizontal
perpeﬂﬁcé‘}‘i‘r t&.t@ﬁﬁ%fy@ae ?%ﬂ’%f“@?f@ae P2 B85 nt ended. 10. A net hod
A methbd gfipodurtign grraposity inagciempiing pirdttosingwoter yeroviginal n i t

1magés E}QJ se@cfoﬁs aﬂcpstub E@ﬁ(ﬁL |s§4ct1 (fQiatﬁ Rén Bk Qmu‘tpgecﬁoh? reﬁﬂﬂn@@ er or
| ate which can r od gst one of a

the SaH’a*F’F‘i“é‘r‘ia‘% Blf"é‘%ﬂma%‘i’a‘e‘ﬁ EfE FeEr f“ ﬁ%?“%{‘ﬁ" 8 Y TPES A
whergirethti@dionenpubshetims are papaitploséatiootienad eotwiralehori s t o be

perpe}{dlﬁl‘ﬂﬁeg M pbE o R4 %mgﬁﬁh Eo%@k'w&gs ﬁi@{de@e conprising: 1.
Selecting the tilt angle for

A mefhachof Pt°d1‘°é"§32y1‘“‘§é?fé’@f°|"ﬁ‘§ ErHS iU T H%Pafﬂ{eftg%ﬁaﬁes Phages
the cylliodeber plagathicBoan BewseCth product #i patt onvpishatrer scvargad 81 ze 4.
lent1c§ﬁl‘|1§1§ k)9 the nunber of barriers or Ienticules to use,
ere determnjng their 1?ltch 5. Sel ect| &:’ t he
A melbpihio SROdicE S HAPRYT PSR i byt it 8 FEAeE-SEF e ent | cul ar
devict, ettspriging:ay 6. Sel ecting the opti mum vi ewi ng di stance
17 saSBAER B4 BFnd RlrekBEBR AL the |enticular | ens
arra or bartier . Selectlngthe vi ewi ng angl e
2.oPelechig theopmbes of o5ipingl gppgesdt bededor barrier sheet 9.
3.Detlering thd dagposikémigesige Data Set wi dth 10. Rearrangi ng
I gg&ﬁﬁlﬁﬁélﬂmgel; %&1@@ HEmEH?J@ uQJ %&E@%Lteﬁrﬁmq}%lrlp%o

par a FOWS Or GOl UMS Aaccof to a pre-determnm ned
5 é%ﬂftg thesebstTpRtag! ferrhedrgenthastor lj’tlticPlF‘rle‘ﬁ gthhe
6.pa¢lanm thy Briflet \ewigistnand sel ected in the aforesaid
Sgsaﬁ%g thdMELHEL Bihe d&ﬁc&w&;aﬁ% @0l scarding of
as require reserve t ect ratio of the
8.c 6?’:?98@ t’t“‘e‘“qwﬁ*é glegle ofithe lep%‘lﬁfdenéﬁmb’ é’d§"fﬂe #tof conputer
9aDeterﬁﬂﬁﬂg6ﬂ&IImdgeaﬁlSSetMuh An i mage di splay and neans for

LI 0 8 D BB S o0
oFOhV@F eqoprding ta g prg-defermigied; fevoiieand wappiap B ngEgIent Aflizing Hhe

dba‘i@xﬁe&)& deiBchine®m0 Selefcféﬂ mme(ad)te@dlmps tncludiag thmupmw.es a
%nd d%sgardn%ﬁ e0 181xe?s aF regulre t rp%pervce) the fiSpCCQ rayl\(i)']otJ thee ccr) Slgo%el ng it

I'zontal "axi's as
winagdy bidlizing at least one of computer and optical means.

An image display and means for producing it that provides a 3D image with horizontal
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14. An inmage display and neans for producing it that
provides a noving or aninmated or flip 3D i nmage while

woaQb@tisng7i t about a horizontal or vertical axPeTAS2@4/031493

viewer watches. 15. An effigient neans for
reorgani zing data fromtwo or nore related i mages into
a conposite inmage which can be viewed through a

13. An 1m&€ﬁfsﬁ1®ran&ﬁeaﬁsqmplrdaﬂ&@ﬁt tﬁe@fir@ﬁ&s Ohbeipliashe 3f nfticanRg| e
rees b t hat makes each

flip while {5’&"1*1 lh%bf’“?a Vemc%I % g°é‘\%\%‘6ﬁli] %ts UG FHEFent vant age poi nt
14. An imdge dml@yl'md I(lﬂalhsefpr prqqla@rgst that gow%amgwrfg@r anp}p'f{tfé @Cﬁllhg) W t hout

image whﬂ@@&&tin?ga@ﬁraﬁlb&()ntﬁrbgvértﬁ:ﬂtaklgé&laafew&(v‘araﬁ%S whose barriers
ens re orient egg t an. n%ce ot her than

. A 83y g R BT 4 R U LI BESIREEPBAU ow

image whidompbsvidved thiveghe basiebe butichlyseed eriaied at ag Fngleptherghadnod of

zero or nirdBH b dAQs Mat HATPORH e TRER vRNbRN: 4 ABGG FiRke$ohiTom
enerating pixels by interpolation rather than by

the"the“%‘i‘g%ar ding i mage data. 18. An image and neans for

16. Means fior pchdesiing grithouit wastitz bprienendlewicdar yireswd whgsedagbreorof at | east

cylinder leﬁés Q@Q{eﬁtﬁlsdt an%élp otfler SafbeR 02 RGGy REES %dh%h R fised foUNMP,
i s, undesired discontinuity, while mai nt ai ni ng

“ewaCO“ﬁ’Bﬂﬁl‘%@eﬁHW‘?ﬁﬂ‘%‘ﬁn characteristics and not increasing
17. A metiald of mzking o vspaite infage pen wpt naivmdly gtretingaixel B&r s or

mterpolah!)%&%mngy%lsca%gl%hééglatgm the method number 10 above
si ng corput er neans wherein only the coggosnte i mage

16. Animagg H‘dd‘i"?é“sfﬂ‘?r@?“ﬁ’é}F I ERIYIPS? YigYing SRS PYHIF FEFSat any

with a dimoibBedt pler@tion20 jurtiyT thatisngpdeingd diskratimiy, lnbde mairdierg 0@ above

3D and mdﬁ%lll angragc%y;ngBot%%§ng%§fa§dnpor%|p¥rcgp% ot @1%&5 of ' nmage
and less than all of the Iines of data of one original

lenses.  j ppge | sin a rrermry buf fer at any one tine. 21.

19. Carryidg capthényéthodnanbeOitpbst hidngicomger agndiiseinesigtheher ei n

composite %La%g Lr{d%[l]el 0?@11:11 }{nﬁguzlg in aaﬁé%%hﬁbg attal?}eonla o€ data fromtwo

I mages I'nto a conposite imge as

20. Caffy"tﬁ %P@gf'é*ad ﬁéfrbéﬁ 1Q 2bRye BireicerauterRegps ey onkedita ppi ng t he
composite lirfid€) thd (ka4 than bl Githel 1ives oB HatAT O ofigihal inagd is inmAag @6y biffed  a
osite image as di sclosed herein. by optical neans
. erein the orlcﬁsénal i ma es are made to overlap onto
21. Displayipger OBRgSEFTEEs 2§ b’éﬁdélﬁfélh pieicebhe sel ected feature in
22. Remap@iag the GifakdJiata a‘bmltmgalote&nﬂﬁ{ﬂﬁlage@ inffo0d dampddite idxga ad I y wWith
d1sclosedh%1%ﬁxrbé/‘8@13§%e D the conposite image. 24. Renapping the

ata romtvvo or nore original imges into a
23. Remappipgihe heeclatp g &vors nyieesiond et &Y AmpRfitgpiaceéal nmeans
disclosed Héféﬁlrb@ioﬁﬁcﬂﬂlezﬁﬂlz}héiéllﬂiﬁe brpinlQmsgechraade he,v&ap&ltoaﬁe at | east
composite %rrl]al%%sutclhtﬂat (k))naersegléc ed ea re [SE Qirh or}lgmﬁ bl‘!‘la%Q}S mt%#:l t@Fogc@?s f 3{ [ ﬁ)és t
exaCﬂYWl'i‘le@hloﬁ&“@bﬁcdmw@lélﬁgesal d screen and array and exposi ng

24. RemappiR@the ikedat@ Rroh oo garetol ginad Riaghs @iRes Odpdsid iflage as

disclosed herein by optical means wherein an emulsion is coated on the back of at least one of a

at any one %

barrier screen and a lenticular lens array with the anti-halation layer being the layer furthest from
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array and screen. 25. Remapping the image data from
two or nore original inmges into a conposite imge as
wdaizeasiosssdd herein by optical means wherein an eowiUSR@A/031493

is coated on the back of at9l east one of a barrier

screen and a lenticular lens array wth the

anti - hal ati on Iayer being the | ayer closest to the
the said or?e%lf 1d%5}§en d SHbER e @M6lsiéH hdYeh MFai€onPOSLiAY t he

sl on |rect y and not through the said one of said

affaya“déﬁ“‘re%ty and screen. 26. Remapping the inmage data from
25. Remappi tIRfimdgdaea fvk tgb bevhord anipiged Snagestirgo acoumwp@slhse@Si nmage as
disclosed Férg @!éyo gt? 2 rmagﬁs E}elp ¥n é?xms lofy @ loodtER e B\Jaﬁ Bf%{ 1Bhstdi@oflamages

OJece are tilted at. a se e rel ated

|
. barrier screen andylentipylar leggygiay wiy thegnti-halatian 1 aﬁﬁ‘ée‘”éfthea\a"?réﬁfe?%% %r I ens

said one ol Edi@red il atrajotl BipedingSidlemaisior diredip andswtiheh the eaid ¢riae
Qsite imge. 27. Remapping the image data from two

Ofsa'da“a¥%scree ori ginal inmages which are made initially at an

26. Remappying] the ipagp dataciEpmy tyo pHReTe qrigifial Zipgtsanto,s coposfisingse Bjne” of a
disclosed h&@&th !)}Cdidﬂloalrméaﬁ%eralh i3 ymaged @b 12 phgerted @¢ tiled iteeskected be used
angle rela 5{'8 to\qle%\(yarflf of %t?JIR %%é otfgleht[gagﬁens Lr% Bha b%&@é?éeh 1ioeocI mage as

cal neans. 28. Remapping the
usedtow?%ﬁlg@ﬁm%tt%ﬂnﬁgeomtwo or rmre original images into a

27. Remaﬁ@rmthige ddtz{mgﬁtwa& hir&dikiag eﬁhgﬁe\th&h are lpydedpdallg atlan means
angle rela¥\'§ ?o tEe tﬁ]( arl;ﬁtl]e of atqagc «1 o‘?r %ntl%ﬁl&yle%g Iil‘ﬁig aJererﬁ{glgcrén k&ﬂﬁ:r Ler

fon In tration wt
used to Vlb\eﬂir@ pc@mpsm lmaaﬂn@tO&rCPlﬂy’S@ﬂ"t‘aé%ﬁé‘&dt’séd hepen t@ﬁfﬂ@@.ﬂ&ﬂﬁ 29.
28. RemapiRA B4R ddtdeoni twagﬁndﬂain@nil FrfuFstim®a Qimpbsid ageras gi nal

disclosed gﬁflﬁgyaqph ﬁtxgeans W er esellr%at%ﬁlareng‘) ﬁét@fthghélcalb%ggcr&ﬁ ﬁtb n by

I mage I's contact
an emulsigrojp registrationt wtharentiovlar Ispsaray aacked e e PEESBN with an

29. Remap 33 1ﬂég5 @cﬁz{ ﬂrd?rgtwg Gt\/lh&@or@ﬁlﬁl andaedntb Qccﬁﬂi)&ltefﬂ‘ﬂée&b on. 30.
data.fromt i gi nal

disclosed ?Jr‘g& gpoch%{ rgea%s wh8r ghe c?rrg)omte 1ma§e is 08t aagtr o S A d lLeI‘ ein by
emulsion optmuaion wélawsmm@rf@tln devie a%?ali*eld “‘Oé}‘e ﬂﬂ*}}s@én has cl ear

30. RemaEﬁ@q @ﬁa@ﬂdﬂ b Br rﬁ&%dn)gm&l %ndg%ﬁﬁio b bapodtbmhaddas 31.
a one o e Screen
disclosed fefn gcraprfleéps v@xgrrelggh % Iriet scree! fxas gltear r&%#f; %v%s%dbﬁ%l)

By rept roma tlat plate
isless thah RBtNIhas grooves in it that are not parallel to the

31. Produ@ﬁﬂ%ﬁat stt $nB6f 'ﬂlﬂﬁ&@&t leg’%meeﬂrﬂnd dGRger sdﬂeérﬂﬁltrdpmﬁtldﬂﬁ\étn&e

risin enticu rising a substrate
flat plate ﬁé‘%sr%‘mﬁs ﬂ‘é%tpat 385%83?113{%%3 ?1‘%%0“}? ﬁ?r ate being formed
32. An imiaget-diredtipgdeiicadomgrising afentionler spregnabthisising psubsiethhayinBer and
linear boﬁ%epﬁig bl pdif) BB Rk NicPthat bid BarBIe NS bacipdtier and3. AN
gtio di rec g % devi ce conprising a barrier screen

n“*’*‘”“f:‘é‘fﬁ) PR gt ¢ BYr ate having |inear boundaries, the
33. An inggiaditectiag devibacpinpisingia haaer sqnqsemnmg%ngtahdlsméﬂr@lwm%fl el to
boundaries. atﬁJEuﬁg&Maw%‘lgleﬂ gﬁenﬂgsrﬂ?a't alruelgarailg tPealHUARERAY Yot Pralbhe

substrate I mage di splay and neans for producing
a boundagyof thesipstiie- oy des substantial ly the sane perceived
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effects whether it is rotated about a horizontal or a
vertical axis while a viewer watches. Definitions As

woeah/03edsei n, an "inmage-directing device" is aPdENISC®4/031493

capabl e of meki ng visible imdividually and
simul taneously each of a plurality of original imges,
each original image being visible froma different

34, An nﬂdg@(mpﬁ aﬁ%ﬁs'f&rﬂ)mdlﬁ&n@ mﬂﬁt ﬁmbstaﬁhdllmgﬁms tﬁdm]i;vbcs [ n? A a
aftrom e

effects Wgul?eb’l“géta%dﬁ%oéléashm@ﬁ&éFli’ertbcqaﬁus wﬁl’g o 'frrw 8% ng devi ces
i nclude lenticular screens and barrler screens. As
Definiticds€d herein, the "desired effect nay include any or a
conmbi natign of .the follow ce on
O DTP AR IedRi o BOEF Pttt PGB and
individuadle gid gime tnpavtip cagh ofiapivkatity Onylgmalsmftgpsea@mngmf(l ahaggbeing

visible frbifl b BBt (E@Hﬁé &Qiﬁlm from pco)np?fsﬁt@i‘ﬂﬂaﬁ@ ct)}ﬁprﬁﬁﬁ Qﬁﬁﬁﬁlfaﬁ.’y af depth
and paral | ax of a depjcte n of any

image SHER aYHE AP OLAEBITET Al TP IR @@@gﬁoniléag%ﬁhfeﬁmﬁ Fone
include l¢nfiuipescteonsamitalvier scredds. used herein, "tipping” refers to

Ang\é@ﬂEFem th@ f‘degnlg@ eﬁ"elzte %ﬁgchﬁy Erry%f:@coglfbm%n 6%9@10@1@ pl ay
relativé to a viewer Mpst suc I NVOl ves

pi n

visual peftepianiedieendipe wheawe\v'&gfw&%me 1%6*#?%%56&@6%@&%@ Bxi s,
its creatowi() € threproienmsipngl (138Y) viee with gerteptive of @ptaeidoaralehpfugh an arc
depicted Qenel n@mﬂraﬁ,oaénﬁmrd@&e@a rptﬁ@lma%g ©"% m%ge ihegeqd N,

omidirectional™ refers to the capability of an inage
another. dlsplay havi ng an i mage-directing device to provide a

A dedhiered “tippih g atfers omogemeni@Nhe visvdbigdutfaegofaimagk dplagy as

relative t$ Zivnl:v@r tl\bl(gpﬁgr npgﬁgﬂgﬁ%egrﬁ&ergént Ml?tta Qg'ﬁcat Kb%z&nm%thgﬂ S pl ay

or1 zont vertically of in any
axis, whigl wmqnbrnay b pret{ine ﬁ%aﬁ@wa@b&h B OHRAT - i ’f‘?(jpr&?aB?Pg one
Apased et SfnniiécEoral adfieed ty thabnpaamtﬁofpernpmﬁpla}wiaa]hg i0 t he

image- dutel:tln% deﬂﬁg o%)ow\ﬁ?%u dgsu@é)c;ff;{?'r Y k’l er %hl%qﬁel d'fsglgy ﬁ 1t 1se Ct AS

tipped, ogprEfis platheihed g mage R A ped P@?Z@rta"iyn‘te'é‘i’a&h %mlg@a B1h§f to an
direction SVifh iR Btcefion that tiPpihd Alduf ade patiduBedkis (Asnely aeatishapaiioylar

tothetﬂta{xgajé&&g‘@not@@&& s‘i’recP&t%ét“ oning the elements of an

e, or an image display conprising
Agpreq heeetielems.r el@ts |eh1@ena eﬂ““é‘élenﬁ”’ leglet ot depticle” BT ot her
interchanpdaBlin ol Elbm@ndfallenfidulavefetn. cal . The angle of tilt,
AE l?sfe L?rre%er{?“tlltltmg fiE %{e t(&%g Lo%@%ﬂl% elgmdn s o?anqﬁ%e dl\%gr dg}ilnf nzts
or an lmaa%@-mlah @W@Fﬂ“g anwvéwhrfgﬁna ﬁmCé» in WOHmﬁahpmeé}gémm hoggoptEin g
or verticall €8k §igle 1€ Feertbdto hit@nR10@ heo Sslﬂ%ilﬁﬂﬁlaﬁl ndd¥ecsbhrily forty-
ﬁvedegreegggnethdl recltl ng el ement that provides an area in space
Which data fromall ori gi nal inmages as descri bed
Ah@r«@ieﬁmc afPwing analed perd inteae- Giggetingidevéde rofineig@e angle any i mage
subtende&lk}&ﬁ mgé-axrebtﬁlg Gleﬁéhlt BANORVidS aPRE iR pate\Wer AlicH@fa8roln@AgES oON

_original i 1mages arsrg beci hseRam (Xn be viewed.
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A "conposite inmage" is an i mage derived optically,
conputationally or otherw se, fromdata representing
wOwwsm314sor € ori gi nal i nages, the conposite i MRGE/US200AH31493
represented on the view ng QJurface of an i nage nedi um
and int ended for view ng t hrough an i mage-directing
device. An "inmage slice" is data froma portion of an
Al “OGHal in@gt® isShy 1ﬂlggeQﬁosé'i\ td belWishiBd adRTEwOdr nfdttidaden) ONE
direction (as little as one pixel) and all available
on an imagg ispl2% | o sai d port| on of said image in a generally
A Penpeitedinggel i @pn 1duag66c1tvpdmtwaéf, eommtitiqnglyloe pthdryiise §om
data represexﬁilﬂg ik nglré ori es, e SlhRloREALY. @i_hg-{éﬂﬁsm&\w PGS Figure

IS a sch ema l'ustration_of the %? t echni que

viewing S"fo“’e@éﬁ’é%ﬁel“ﬁ@“"a a@dﬁﬁ&%‘. ffreriep g RO B ﬁ%m e,

device. three original images. Figure 2A is a diagrammtic

A p‘%aﬁ@s@igg’ llsvcﬁta\ﬁloﬁWp&ﬁon%paﬂ 1{1{% %orgllstﬁle l)iaaMmﬁt@({rQﬁdu&' ofg a
arrier screen in fr ont ai ni ng

da n o pgeefon s R BypeD LAl P S TROOR HOWH TR Fi gur e
in a generdlly pérpegjditidar Ai:cii@ referlod todiersin @ 'sybpdciom)” vi ew of the i nage
di splay of Firgure 2A, diagrammatically illustrating

BRIEFDiE%(Qﬂi’Tfﬁ@FQ‘ﬁ@ﬂﬂ)@VINC@W ng DOSI ti 035 I:f om V\hlgzh each
ree. i m e i gure S a
Fighied gt %Sﬁwaia?cc*“‘@sz%‘?w &4 gﬁi&ﬁ@&%&‘ﬂ‘re\?ﬁg%ﬁf% S mage
imagefrmqllfapkaayolec@wpmgsmlngagas three-lenticule lenticular screen
Fléulré 1\ %agﬁfmnﬁﬁk PefiRtefe pedi b%rﬁe%@ E@Hla? 'C(ﬂﬂmgkﬂé @baﬂfer
nposi te 1 mage generated as |natﬁ§ ﬁo Fi gure
screenin 5y Lot o e 1y FPRIROT o F PSRl oy of
Figure 1. Fi gure 3A, diagrammatically illustrating |ight rays

F1g%fEQBtnshaeo1rWs%W (plgn)p@@bﬁth&ﬂ%efdfsﬂﬁg} df’ﬁﬂg&-‘rbZ@aCh of the three
inal i rra%es can erved, Fi

diagrammﬁ%@.ﬂm?% ke HPyéﬁ“d\}‘?eéfwa“ﬁ p%fwovsr@@éﬂhgﬁ &5t 8VL‘3 % he
images caipieiobservad.t , showi ng a conposite i mage on an i nage

Fl%EQAlfsm nﬁﬂaﬂceexﬂllbcﬁ%elf‘sgeca@m & E@Hbg% AGHa Jmommn%m a

fferent ori gfv)nal i.ma % erve gure 5A is
three-lenticyle Jeryicular aqreeg i PehAgPe elvig C%‘ta‘“ffﬁaﬁ?%fagﬁn‘f"é‘
image genpretedsp eipivinweFigreelw similar to that of Figure 5, wherein

Flél.ll%%B%Jd&l%%—? (pltclrﬁgle\gQfmﬁxhée%lsblﬁga(g@gﬁggAel enents of the
direc device are t]l in. ac 8{8 ce wth

diagrammtigally Hllugteating hﬁhﬁ%yé At thsryiewing BW‘I“W@S ff"ﬁ‘a}‘f hich g %Y zones
original inAkeR cande b@spandi ngly tilted. Figure 6 is a perspective

FigY&e%\Aé dann%'[ n%{aPJ p%ﬁltvﬂ@tof 291 m'fgle 9*51518/ o@the ﬁl&Pé{M Elgwﬁlg Rr eferred
nt e pr esent” 1 nventl on
comp051te 1mage on an image medium and five viewing zones from each of which a different
original image can be observed.
Figure 5A is a perspective view of Figure 4.
Figure 5B is a perspective view similar to that of Figure 5, wherein the slices of the
composite image and elements of the image-directing device are tilted in accordance with the

present invention, showing that the viewing zones are correspondingly tilted.
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Figure 7 is a perspective view show ng
di agrammatically a plane through the five view ng

woenes3aspi cted in Figure 5B, wherein the tiltpramgiseood031493

is other than forty-five deigrees. Figure 8Ais a
bird s-eye (plan) view of an inmage di splay, wherein a
l enticular screen is the image-directing device and

Fléﬁ@d' di9 Uﬁersgémv@ﬂﬁlaﬂﬂ thad of E@ﬁre 6, 3Do%ingd b Brefehi@N
y. Figure 8B is a diagrammtic

emb““?%%gﬁé’ﬁefengléver?m@w of a vertically-oriented |enticule
Figurref i # priwpectivaievi shavdngt disgreinyeticalfy aplaeathragghdisdive 835.
viewing z@eg&%féte@ﬁ; Figﬁre 3B dindigin IR bigle OB bihd el ﬂoi«tﬁﬁ%l idemee0f a

lenticule til ccord i resen
e £ Lo LR D FECOLdanGs, WA DR S0k al 1y
the imagetdiyectinedseicend vaniousidinfenguns ed Bt ray mﬁhwwlwaemmeﬂ}f ective
Fléﬁ'reeéﬁ 199d1§g?§&nﬁh%¥sﬁ@hv%m%f AvertRiIQofenBd Bntidule@hld 808D i s a
granmmati c erspectlve view of a lenticule. Figure
rays‘“““@ﬁ"“ﬁ"‘&w‘ﬁg‘inéb Peye (plan) view of an image display of
Figulree8 Qis edi@rdmmiafie/@rsbdacine viewiofid keiculd tidted inagcogfncFvighthe SA

present m@ﬂﬁonm% Fé ﬁ‘gh?ra)t%Qgrfekr%ﬁdnﬁ%ﬁe@aﬂgo%ogeﬁﬁo_vxinrﬁaﬁglrréjéB’, Qak i ng
| ce, are diagrammatic

thew‘der%ffeéﬂ‘/"ﬁﬂeﬁfﬁég sh %"F"aéé 8? four original imges
Flgulrd 8]?8115aaagmgnahowsp@swemwov?elenmge slices and

%9; ﬂxlquséyé dﬂﬁﬁ) eft QfAnHhge Gféﬁmf tﬁéipresgﬂt e Erfior) Emilﬁ a
agrammati ¢ el evational View of a conposi te i mage

to that of ’Fié‘W FyPut harne Rapriersggen 1 ihe gy ‘Pfé“rtfﬁge Wth the present
Figuiisg QA tilir@igh b &t digpragpemde adverthndl viows dof erelgef folmbdgifat om each
images 1llﬁ)sftraétlng ﬁov& ﬁ%cﬁlvm&%hépﬁl\q@ubk&hﬁk Yifom a%uﬁlbé'réau gh 9D.

di agranmmat | c perspectjve vj ew. show ng
Figugrpiids ﬂ%\‘tgéaﬂi"laﬁ‘iﬁleé%{’ei‘ﬁl Yew pharampssifednags having Hiedslicphig o
accordanch @itin e resoptexetreich, ¢iteedmidd fiag énayediafinmeB 5 efrer ati ng a
lmagesshmg%hlreseg |mggq=l opaving tilted slices for recording.

1T 1s a d| agranmatic_el evati on vi ew show ng how
F‘%“es]f‘?é%atd‘%?amﬁﬁt“i PRERFEILVE ViFR SO ing s AR ORGP REE | t ed
original irhlg&hetkieing pibjefig)l ot @midAteSmedmm 1085 gemalengfarcompopitesthaget of

hawnghltgtpﬂ\ée%ri}c;rlreg%ln | enticular or barrier material, by
ting as sfiown and di scar di ng the trij angul ar waste

F‘%B‘E?r I lwgagfapﬂimgfefreé@@zn yiew shoyias byachse\ Al 2arAmageBFctiae devi ce
device hafily titBCphi-difgctidg Elyrhentd dani be ahderfsitackieet@dr convehtiabl landienldbe used
. s havi ng
o barie 9 Ak ko B AL B BORRLS oy dance
Fighret 13 it drmerspasijie friew o deripeden sesspeyipdriopf pastek R 2’ Fi gur e
be used fol prpdudMf BRiFular o3 bdieiEhkdtChalihd &l lefticilopr Bifrick Slemegrier al
L que..of inmaging using imge-directing devices

accordanc‘é \%ﬁﬂ{ﬁ!& %v fition.
sSuc arfrier screens and lenticular screens. As an

DISCRABVRE OF THEINVENEKYS t hree i ndi vi dual i mages (110,
Figh?Ol pr@ﬁtﬁs ei]-é%ﬁle}naﬁtf @Js@ﬁlﬁlhomrgéﬂefai edngghelofimagihdwsme

image- dlrecg%de%éaef guc gsq)afner(s&fgeg and% c%ﬂr s%{ %s r/@s ?é)%%?klé)gtg? isnt 0 one

er o
process, three individual i 1mages (110, 120, and 130) are each partmoned into three vertical
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expanded PR SR ISR of LGS ST

sel ected as three to allowthe illustration to be

easily viewed and understood, but the reader shoul d
wonoersiand that typically an individual | nagePC$/US2004/031493

partitioned into a | arge nudber of slices, the nunber

being related to the nunber of barriers or

mcro-lenses with which the conposite image is to be

slices, all tSRRA dre T hsRMAIKBALY @ne&:@:ﬂpoﬁfeﬂﬁfgﬁ 159! {19e ﬁlfmb%rhff leEsl igi nal
scted 5 BEE0 AN T HPDGL R G BOGHLY A BSAE wi th ¢ he

should understaadithit Gpically heindividigl image i§ pretifjened into@tqugemdmber pislicche
the numbegf)&%(félitgﬂo 0 Rknblr 9t PRl ok BleroliQsel B FhigI B Yompsifie t he
directing device, e.g. barriers or nlcro | enses.
‘m%x“”qﬂ%“?Qatlvely, as is conventional, data is discarded
Toipresdrtvaheciipee ctib afithopegind kgL Hsaming the t4vappsi imagehas on
equal resoﬁﬁénqﬁ ﬁot@ﬁl%%psl ﬁl chortianl@e ﬁ@lqﬁqﬂerttl@n 'tﬂg%génal ;ﬁﬁge ighmou nt of
[ fication ar discardin daj a %ﬁ woul d be done
79 *€onbi ned t o
barriers orfnfi¢roFichdee Atamich), §sds donwgrdnal Féat is distdadimahe dirertibthe
perpendlclﬁeg Vid hﬁ&ﬁ@llbe@é ?s%}lbﬁngStMpdsﬁ uﬁégg UhE §mc%rﬁt dthn d 3A, which

uses three ori only one third of the
magnificatigof dissaiding ofgaip atm&‘f‘ ae ‘B’é"' 'af‘ Fupﬁ%%f hoW el APRRCHE®
being combingttb foirhi dhs comfpositdrignagroFdr inptatcalin thkadbaventiohs) exmmpleefoenr ed

in Flgures? {HA”%& ngs tlﬁé@%ﬂ@ﬁﬁ g@@% dnf}%l%r%fd% the B(Qﬁoxnﬁ Hgaht of the

I mage I's_ expand factor of three (by
would be ‘tl‘l}f?ﬁdl(‘iis&?rfi‘%twﬁfhlrﬁﬁ %f@l"' §°r8P“t15 F*’é"f) erably by creating new
In & ﬂbi@dfdﬂ_@in&id&ﬂm@f ti€prssput irfSettibn, @M hdight @ntpdhatrhagnisi S
[ re
expanded @8{%&% SF% Blg%cfagd’n %Eyqxééy b%%y Wcﬁegﬁ'%ﬁlh\g glée‘?pglfatze)éva
pixels). Sych ﬁ%@}e@ﬁl_atiop‘pstcwmﬂ m@'ﬁd P}H@age-@{opqgﬁ%g seiftware such as
Adobe Phdl@Bsp@sisngthgilnge sizd) ifilnttve anliodtigh biyod e ptieasmdhdareg; f or

neighbor, f)lpl%tar%p ?lglglchBXphP e%)yi%ﬁ%ic (f ngﬁbel ug:ﬁq ﬂng‘ge R p%A%Eb%brL-y

Icu terpol at i on. ternatively,

'SamPIEd“FWémﬁ ‘é@é@i“!’f’la’i‘%ventl on cont en‘pl ates that a comnbination

Al%i'naﬁ\h:%ﬂie prevent fednh@cSntempids tHae chiﬁﬁlﬂahi’rﬁd thas twel | , that
methods 1’1‘{1 Sht be un?'zeg sdwlfeﬂ Qhai?'g scagﬁxgg% %chﬁ allihtd E btﬂ& d&ti I?oe r dat a,

aspect ratio.
PfOVldeszegsh?eéoﬁhﬁdswe@@pea“ﬁ’@npom te image 255 to be viewed

Flgﬁlﬁrzgugdwsa chbdite Ed’agéﬁls @3 viRREL thr&igg wbric2 Brshosos t he same
bird' s- | cal

Figure 2B shown’} fame 11 ]pm ab edys é/g ér eax)si’ewz iplcalll?’d creae? Cé{:‘lllg‘lséta%eZg gr e\?\llnt h
opaque aree%\%Sﬁ a@d céﬂarrawa%?é& “ﬂib Fashyclea ypﬁaﬂnm@rlyla@q agtel it fidtiteit h t o

one image 9B 256@@ &cﬁ&ph@@ar?aﬁém@ B rRAGRly ORAGsBe AldGdf bRlifge
slice mult‘ﬁlﬁeﬁﬁ’}c’%f: numg) 0¥0 eqlul o use(pe l\é/lo%t h of one imge slice

er of original imges used m nus
Figgre@A shtwgap@spg;t\vw@ 2 gonppesis fygs dnericying Write of imagtposi t e
medlum355”@@)@v1@ﬁed%réﬂgl@é/\klﬁigu1§ld&r£eﬁ3§) Bfurd mavsnmhm&ﬂ% to be
st B S B SRR 02 ot
space apprpfimately bqupido thé width off cogrimiage dliee 33612111tlnbﬁd hym&e nlumhttf pEul ar
screen covers a
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space approximately equal to the width of one inage

slice 356 multiplied by the nunber oforiginal inages
wo2eah/031as7bot h enbodi nents (Figures 2A, 2B andPET@Se®s/031493

3A, 3B) each of the three adiginal imges (lnmge 1,

Image 2, Image 3) is visible separately, each from

viewi ng points at different positions and thus froma

original 1rﬁjd§£s u%delﬂ botR e @mWtd (ﬁgﬁr&gﬂgm ana ElgﬁrhﬁAYlBE)\Mcﬂ gf theur f ace.

S O ared
three origip 11'&@?5%81’1&56 g?alg? IImags ?)gse Y‘IISI%er s a aﬁep (%c %ogrg ‘?%ﬁ%gﬂ? t he
at different pagitibnseahthusdoh p dififerelt engTqm@eeSveté‘s@%WWﬁF&)‘%}ﬁﬁe the | enses

Tht: detathgeé/df ﬁé’f‘@ra’lenﬁéulapy&e&gcofngd'red@o @fng @ Bidrridr mﬁare @md each

amost il o e bt O STy B e e ey b ERIEREC B, o
for a bright Ogs asichdhdensimabnifienthd sadiousf, thevmaghbeﬂlhé it Sfe'é%t:l f@ﬁlsmy °f

the wemr%Qpﬁérthﬂgcuﬁg%kk EHHE bR coﬁﬁh\?ouéj myﬁﬁfoﬂ@@pdaﬁngt hat |enses
pr oduce aberratjons, cau host i

te
contguont B S BHEE G BB T e O S SV AR Bes. of
overlap oftithegel) dimitingdeptd Clhe axtvargages of thn’swhaicretrwee oppysl the,

opposite, B‘é@:@%ﬂg Llﬁllgst & agaﬁaong @xépcqgrrséhtlel rgzﬂﬁelﬁ ﬁ?ﬁ@ﬁ@ﬁﬁaéﬁ@ﬂ) adne
attvely mnor dif iﬁtl on g, 33 Seb able to
thus beingpblg\ig IH%“‘WE}E‘FP daeh f"ﬁac@éﬁ" g Rr‘ifl“ wgyslepy visTldine ﬁt&’g Clearly
sections, crdagigh @nroyimgickééénweiact ot nohisght icsbeabad iy theberigerenoyi ng
the image Q#F%L&E&ugh%[ﬁﬁr%r gff aqggtular éﬂnﬁ@ ﬁnaw bnelubi ledt§u1§ li%%@ rbed by

arriers, the 1nmage app ears nuc an a
screen, UnjeggIYAfong Pi“’hllgé‘ﬁ‘gllsd‘éijle°°6?““8’ﬁ digrehg ey ?“(gr?fef‘tlf‘él ar |ens
additionalhedteen, unl ess very strong backlighting is used,

X ¢ s itional
AGOUSHAL % AL AR SR L BB g&ilgldﬁ%?%és et

oriented vepitigay-4leclitferept ipdfydsupl dpaepsersyighe oghutznPecei
positions. HRhid 1hcﬁ‘a¢ﬂdal)bsert1 hehedichtiemevet up andldown dilrtive tb fegiesingr e
surface, tl'ie ﬁ){)e 10 ﬁ’ &QJIUe&jéhfa{gQ r’I%Btls arl% 'to%ﬁrq‘;aa‘lﬂl in%\é@ BOHA %fet i ons.

I Vi dual” use [ he V|emer noves up and
image apRgEGY %from iy scens 19 h@ccvii merfgch%? pofiebveatitgd @A | | be no
outfit whifteflisb the mg&&gﬁ ganufabiiieSofitis ottfivaifiathypbathayes cllthé Fibwep"
will see thle %Irasg%la%el oril th\é\'ﬁfgg %ps%mkz eas ﬂp S ﬁo&thJrilz&Pallfl (oPJM% first

scene, SUC as a nodel weari ng a
viewer tipg ghe fradiendiepliy plopt ajpitieshaxis) thp Kewepwillmove 15§ 4 Peftiop kere
one eye sd¥BAL! f’n@ﬁfnhﬁe of thﬂflp panavhieihé éther eyt beed thadetoyd inlagd dfi the flips  of
pair. S1nc¢=A{1]1ese 1 nges Bre q\{l\%e diffe%gt tﬁé lt}gn r:e{nrt ﬁlgrﬁot @rﬁﬁg{ng Plfea!sdnp pair.

orizon 'y (or as
confusingtepgsrigicegihat pmnbés %nﬁ@eweﬁﬁg@ rwgqalroa?n%b Geveen b t i cal
viewer wifl $hs§ )hattpbﬁt Ml RNBE p(VMtﬂoﬁ whepRthieytk fee the POGidtimage ofaledlie one

pair, whlcﬁ ¥vﬁll argam lg)eeptleagmtf ll-Evre?‘| éogggmgs Vl%&ll n%&?m&n{g Ql%w%%#hle?'ew tﬂ e the

viewer at @jyrgiven tlrhfets simplgpagesty sa¢ @e emﬁg@ @ the pherof nflip piin éndﬁhe a. n

confusing @R istnakdH, Sehe LiBRdm ar&efo%athéraﬂ)y &8 bﬂ#’m &Jn&@l&ﬁiﬂﬁt ihey.‘ apfhesi ng

. xperience e viewer keeps moving

picture mﬁ%{)ﬁgez“%?ﬁ%zé f“fd%ey % [)]l\c;\f(é\t/hg P w&fe 2oes heéwe r will pass that point
and reach a position where both eyes see the second
image of the flip pair, which will again be pleasant.
Even though nost view ng positions allow both eyes of
the viewer at any given tine to sinultaneously see one
i mage or the other of the flip pair, and the confusing
area i s narrow, sone viewers are so bothered by the
bri ef confusion that they say the
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- the dlstanEFdJFWe%lrthWé‘é’ﬁd Pl e e G

pi cture makes them di zzy and they dislike the picture

al t oget her. Movi ng i mages (i ncluding ani mati ons, zoons,
wanwsmigshs) are worse with verticall yori ent edPO@USR@®931493

or lenses as conpared to haisi zontal l y-oriented ones.

This is due to the fact that, for any given view ng

position, one eye sees the scene depicted at one point

Mb\ﬁhgtﬂnsges (ol dif; dnfatidab, R6dms QYEmEFRFard NidseSAR NEtiEiBpi Ct eg at
t akKken
oriented bﬁmingr& gﬁ%lé S \%secgtﬁpatr% to honfzonﬁ;@ eIE{Ddr o%esnmlé 1% 5‘1@#&% factP ﬁ1§t

ese er ent
for any givaweriyens wsltibn, bes, eyeaaes ftclseenyspieiodt wfeupelaq ip tipe)rilgy @? i n g on
other eye bAPRSSéR ldég)cteﬂ Lt aMdtilel pdAR inttithe. mif @6re Inb@mehat KEB@&S p]acﬂ: th te )
in more.. di s in ysing the
between tge)??)‘?-:‘?eﬁ él??éré’ re\/#fenﬁge TOREST W’#ﬁe %ndlr%}(gaea%oé%dl% tt(go%l'n frages are
impossiblgétvell bd tb yereathese imggas inthd birdp, and thup ’d}atnpry digipibegedd barriers

confusmng{e ekfeﬁe%@&mll b0 Fb:9nid ¥eMon, HStioR Bna¥ & fateigidtally nod sHoehisid
bar rlﬁrs or .| enses has general |y been considered to be

vertically ppente BB 00lfi¥y di splay a 3D i mage of a scene. To
Uppto opre ubiye itically-viiated Biiqreng kyses Haegedirdly dpea nensidaefitvi dual

. be the onlé' WQ;% %1sﬁlmt3Drﬁ§i§€ oticdhB&o 9%&%6'33&19%6 gRRgah ¥ S how

fromditferent
i DS g LS Lt e b St

viewing posiioBs whigh0is itk csnef phgethphspwoutddk iha gpsebiive eanieggippsitiony nage
used for tzﬁém%ttﬂé ﬁ nal EQEe ﬂ;cﬁr‘%t”f‘hg %B&n@u&&%ﬁﬂe \tnhﬁ o%éjlhgge()f t he

I ces dt h of the e |lines
s, theghY. prgheS AT P FREE iy oy o O ViSE  FEBBGT ncler
lenses of theRsislarGEreeh gl theamtvitare bithe Iesms dlenlistanck betweendhgrvigaingr e  of

surface ar!dhk% ph J‘cﬁ“% 1ma%@$re€“ %h@ﬂ:@% gkﬁ%%%@reénrb@leﬂﬂcﬁlw s&gsnsddﬁf ace
| ane e i m |rect|n% ﬁev ce

giogsp i ﬂﬂﬁt st ance
the two ejeebdfiRaitwtlvell sactesnes difitveht irage abmy paedimedf eableqyt ofchel ar
viewer seg's%rdﬁﬁg:m%'ﬁ%e giﬁl ?cltlé‘!)ll I%t e bl%?&n %&cetn,g%%Dtvh:% of M0scEX 8B of

Vi ewer see a different i na%e at _any one
the Vlewe’f i I??Ed mQVEs i3 é’(‘;"r‘\“z‘é’féd‘fﬁft“’f‘ Freh e SHeFe S yiey ofihf 8P dnt " i nage
didn’t seeSkiote] dr@MPMeSkperientdd loskisyueindtBrsc@erogiied Vi@rafax3 M thisew of

case, hlddglb&cl?:gfoﬁgcﬁdbjeltg gﬁa&sglbﬁ)\éﬁﬁ bysfoxjé]&ﬁgd 9@%@ oln@ mQ vh:Q/r i zont al

can see new view of the scene it
Uwgdﬁﬂaontgllsvéﬂﬁéqdé?l@ers s s éﬂnf‘fﬂév besasansiderre e Bt W@ oki ng
to dlsplay&'ﬁrﬁ Windviig inRge Nihjs iCtdu@cht dnp givad tngxboth dyes séehiesanzase,
image, cr?a{lr}g C%I[I]lfogﬁ? ggﬂgall %pxlese fﬁe%rffer@ﬁt%l\éliv%dglllﬁ{agpsj ape%ﬁ)g: by

, come Into v
from diffsent Veﬂ@ﬂmwmp%wp@df Gelvipygr pevet horignntallp A %?%t%hféémﬂ’éh erally
md1v1duahﬁl@gb “ﬁloﬁbﬁ‘pblde&\re& hotviae dIRGht indugds réq@ird it pbrappsifelimigstodnd

tipped ab%l % %ongon a[m% O th? gpvslle%o movebuﬁal?dlﬁ%gn reﬁ&¥eqp%e Qévﬁfg@mtfe{c

orta e
to see theglpsired affect: dftheampgeﬁ hegesheldthigis 6451‘ fopthe prer tp %d Fhedurge i mages
display is @tﬁ@on&‘r&,&b Poudt te iR MAse ifdrfiR e B twitkl @ pdsteCi@duntéd e stidonp®Si t 1 ONS.

wall, this WH%]ctl De aatomiﬁ\é\%rthe d)os\{ %Ss vpsgvéd vghﬂ wﬁfcdl%s‘tal %.?&gvlm egcglatélo ]gr?n ot her

per cel Vi ew erent

rldmganﬁlwath@dwe‘é}mfh@@S‘?ﬁ@m@bW@éqwe i mage to be tipped about
a horizontal axis or the viewer to nove up and down
relative to the viewing surface to see the desired
effect. If the inmage is hand-held, this is easy for
the user to do. If the image display is stationary, as
woul d be rhe case, for instance, with a poster nounted
on a stationary
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‘ ht
spemal promo;f;on ﬁS?) theofse recq)exgntsctﬁa] se€ thg !i% ped re]gecp ﬁeﬁ%&sgr‘%ﬂg’g&tﬁéuéaﬁ}‘? rig

wal |, this would be automatic if the poster is viewed

whil e wal king stairs, riding an escalator, or riding
wano@lsyaror and vi ewi ng the poster through a PCT/US2004/031493

wi ndow. Al ternatively, if the poster is nounted at a

hei ght other than eye-level, the effect (of view ng

different original imges) wll be observed as the

ARGHSVRE, lme/&aeﬂlpmmd % h@gwhefr fh@r[réyEJIkeel nn&ﬁ&x (of If t hte
ec

ster
viewing d&%ﬁptan%ﬁ V‘lﬂ%e ﬁg% sfthethageWOvWe ?waH{) T ay%omo r down,
the posterVifithe posterss meuntadatiepet lmelahownwu dheefiitct w@ildroly bbqhtdmeéy" és

viewer m@las\’}@&sdo%ﬁ Suhtch ® af AN BatdrTRERmak. Y bdH H&NIWalMBs théd
hori zontal orientation of barriers or | e€se%écannot be

same imagg LY gien g horentel ozigiaion of BT s isprea tEnet boiifd s t he
give the vieWwe\waD 'egpelitacduilss the vieret’ eldadit ordenisd #rslantiicaockebeked, or
the viewettb' Dﬁ a\@n{% ‘@%n ﬁﬁlubﬁu& a!s Mﬁgﬂtg)e Q(Ql\évﬂl agﬁ)fﬁf ﬁd% A 15%%91@15@5 m g ht
one inathrill ride but is otherw se unusual).
unusual). Thi s pepans that a convent i onal nounted poster that is
Thismiea3 tach convetn@nal mewd piier that Gsamerebd to bodawedby of casosh
observer ifb%1as|tafr§ an é@&% ﬁ)§ (ﬁﬁl lel@JaQ)lf 'or b@Q/aﬂng M}%} chcann&rbe ﬁy It%!) lﬁleaﬂg up to

| So neans that a JJ or nption
that a flip Prrfaoglén %@ﬁhaﬁ@ mﬁmﬁlﬁ%ﬂra@@pl@ it Seb*éﬁsﬁﬁleé Ww Py drizehy: Vil g
be annoyidigieyoma@toleor drive by, will be annoyl ng to sone

AIBEQ%LO%EmA@& D8 maRL @E& lﬁ@%&lg@%ew & nnmmen&‘;l d i mages

g] arrrers or lentic enses, regardl ess of
regardless\RRviien dpotigntheysie tRWyo dpehe defiise affeefoslmeéwntf%ona‘esu red
lenticular &fbﬁleleﬁlmagghzﬁ@teba’mdﬁdhﬁmi driemidll eithe® AdrizéntHliasr verkicaigr r i er

there is pohemg imgng‘e tpa@ Bt IVl%\I;Jé wﬁl Ot!ﬂg Hx?l glgtm% f)oﬁﬂfxee\Qox%IaIuF er a

or vert i's potentia
and fail tosﬁ/asbanem mﬁ@alteﬁ%?t Thipy zéﬂ“w%%we‘qu ipto fhiking Best aFrdoqkingt ur e
at a conveAtd@Al picluREmiMheNgight Xl paf dovinahd mév@ ofs,@@ssing thh@:if@ﬁéall@ r

- exciting, e?lgga?cbﬂ!ﬁefpe% %&%ﬁableﬂt‘c‘ p%ctti(% dﬁbmgﬂe%ll (?oﬂgm\fﬂe%?ﬁ Rﬂﬁy IP ¥Q9

a conventi onal pi cture,
example, @lﬂmwwlﬁetyagwaﬁ melygstl fn qsereialipromgtionyal el eAAEiEmal ool ©si ng
provide thk Bﬁncﬁl@ﬁlﬁ{g% hs@bdemawﬂm waltgll, infYat CRuHAE e extrh ERC e

cl uded
half of thejrgpipipniy B@hﬂ PEIMOPTY ﬁ*ﬁﬂs‘éhﬁlpach‘ﬂ?uldlbﬁ gldlsftmﬂesha‘aafrqm fbﬁaf cost
anordmarpgat@ﬁ,gw de the lenticular inage is potentially 50%
Wl\é\%eerc blamlers Brlr%ﬁzgt?ensoeﬁ Xre gse ano%hﬁlgdlsag‘] eante?(ﬁ)étof e n]%n% %rt Of 222 t he
undesired dle@ntrn@@v, wfopinds refiyed ipese jupr” ﬁwwéqqléqdud@%wﬂﬂymﬁafeﬁn of the

as wewersﬁ@@ﬁe@rh@g ﬂlﬁolﬁfbeﬂoﬁﬁth@ﬁﬁiﬂ%tahg)%f tﬂehﬁagbudﬁddﬁﬂg é&réms';‘l@hlgl}/\ﬂ uld
or al g ar. é{ at

s picattp 25 0N PSR e Earpi b el e BB PPt
micro-lensgfuseDeFhe dliewingl mhtdatg@me# the dmeung pf rglptivg ppvemgnt fiwegndesi r ed
viewer andjﬂh§ﬁ&ﬂ1‘ig| S[ﬂﬂﬂdc@ o theSﬂ%mslm?so HEW ﬁ]ﬁﬁ&ﬁﬁgﬁlﬂ uﬁh‘geSath P Thi S

ired discontinu
vewer ma B s P Bt 1ot S afi iy e £ B et
“jump” asithydigpeofdiset eftatriging irsagrsdemesentedifidlioning the tagtpiewbgr pRithezgms 0
degrees (depending on the configuration of inmage
i nformati on and barriers or mcro-lenses used). The
viewi ng angl e determ nes the anmount of relative
novenent between a
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vi ewer and the view ng surface of the inmage display to

view all the original inmages. Wen a viewer noving
woiods/semspect to the view ng surface has seen aCi/usk004/031493

the i mages, he then perceivids a "junp” as the first of

a set of original inmages is presented follow ng the

| ast nmenber of the sanmeset of original inages

set of onﬂaﬁ%hg@“ﬁév%uﬂ? @@ha@éﬁeﬂw uﬁﬁ&ﬁredldiﬁ&ﬁinﬁlﬁds @ty&ﬁﬁﬁhg, nuity is

interfering nd nat ur al
mterfen“%/wngkeﬁegﬂpaéé B%%l”lé’}%’g‘g 5’?’?““0 d%f' hle oo e gr ior to
encountering ¢ho umibsired digortietyy iﬁlaemowveldhwmwmlm |ﬂt°yﬂ°feT he narrower

dlsmptlvettﬁle%nyeknec%l%ntﬁ@lgj a%péa@ to bk, hﬁcd’fﬂfc&uﬂhﬁlﬂéﬂ@ﬁlév\!ﬂeﬁ #3ehe

undesired. di s nui t e occurs
viowes sy o 06 T, GBI ALPE e bt Bh i gPLREE ks, °C e
would be koraegiensds oomriis frfith the irtgespersitlé bevdng angle-woul d seem t hen,
HM&% tﬁeﬁ% aslﬂxluHB &My HIIL: et dnBle Uine lneesa@syiar barriers

est possi.ble view ng ”0%{ y
Con"e“““l’ﬂ &F}é‘(’lf’@' ﬁd Fﬁgrr‘?‘?st“g VIRGTE WEE PR TPERY "angES can be
of-view limfigtioe asidiram thhingertisesitvirenafacters givh eﬁl tbeglymte@ﬁ@luihﬁb reasi ng
available hEH? ex\{sjh@’ign%g @Qfﬂe@ the ﬁ%ﬁac@épﬁﬁ@ d@tﬁ&pi)e@ﬁ@n pefEBllvéil

leot- viewlimtation results f {}1 hn ggract on
original “B%ge%‘ih? Berang dRapE IR SOl FRIFPOSE TS ﬁsﬁef‘ﬁ‘ &% P B8t on
of 3D, an@ whénl usibyd 1@ictolankas,abel istehsa i apmamnsn@galdle*e‘ﬁ@e@er t he maxi num

(heremaft"é}C ﬁ;@’ﬁ&e@l@z{s& eﬁllh ﬁl% ?ﬂ}ﬁrﬁunmtavl\@l@&n BEMER WHE Ghil o sltxg bl@éﬂcmg rrag €s
e View tance I n suc osit

anaccep bl e OGPPSR B R REREL te ng
aberration3 a0 d Bud, BOSESived hestinghbyrgiag wiciofcradpdpvimgtaihghs Fas a | ens' s
However,ﬁlilp&'é[;(?agé’s itfe Q’%&/ﬁ% Qr%fet rﬁzﬁcmg Eglﬁl)des@@lﬁé ER5RFuityddd the m ni num

ens .can le stil lﬁ)ro uci ng an
noticeable, (OBYSISE Feduqing e  F# alrd ﬂ&E?@f Wﬁfﬁ?%@e viping el RO OHY t hat |
increases @tichitonst huk £1@Sedoes the pewgival effecd preducely Doetd sdutioh e

llmlta’aon’g1 %l:e 1saa§1 lu;%@rsl nfqu gle L grof (Srtéﬁlaﬂ’%gg% @ﬁc&etﬁlat eh @§1§dt Rk by

enses having a hi However, this
the space aeweéh%ree oF FRden A TRIGHR- 1585 g b%ﬁz H@‘“Pﬂf@s Riislesi rabl e
Thereforedzhs&l@@f&tﬂn@ biigleyncrorde € whuattheme:am . 1m@a"ﬂmn’$dieyoptent1elcwx: i ng
expenencg oxi extF rﬁ ofatgo%m; 5%‘&%& or élﬁ%e 15&%&'}/ ﬁeﬁ%ﬂga ﬂﬂl&ld e not

I NnCreases aberr at |ons | SO reduces f he
mumber ofjgigee e BTPIREVSSH BEE BT 158 dhegens. et lpr-gned
the field thdt fiﬂo&ﬁﬁdn OfNgopd NG ifred the usdbf d BT birtierivith § Brbheiewingber  of
angle, m: ;1% & %esbibgadgsgonﬁllldlt?%%voygﬁg can be put un der the s pace

arrirers mcro-lens, for a given
Thsgrepdniinverspr ha feynd thaispyentiopat ﬁnm“l*hfeaf‘%‘?a&ree‘m% "R "vi ewi ng
have the AA@htCofiiiRE ﬁr&@&ﬂi&cﬁdﬁ:ﬁévﬁc& idteinbariagior 1Bised, srfetat gloesn' t
degrees (\g&calgogl glgegyc!loe ees E())n%%(lﬁg, pro%@c% Ghel? Eﬁfel%?(% @1{1{5 3]{9/f.érr r{}m&)ﬁ Q,an Wi th
if the image digplay is emﬂemlﬂnﬁev a’@ﬂfothfﬁJﬁ*Q é§° Pffmnleﬁée%e‘f’ éeeédhpet ween
image is firR @RI 18AL axislah albBrary bbbk BfcRippifEeiBat b hcylzm epted in
” Q&e field that production of good 3D requires the use
OV "% ens or barrier with a narrow view ng angle,
maki ng the undesirabl e discontinuity unavoi dable. The
present inventor has found that conventiona
| enticular and barrier inmages, which have the el enents
of their imge-directing devices, i.e. their barriers
or lenses, oriented at zero degrees (vertical) or
ni nety degrees (horizontal), produce their effect,
such as 3D or notion, even
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if the image display is tipped about an axis other
than zero or ninety degrees, and even if the imge is

woOi20@st031637 at ed about the Z axis an arbitrary arowmis2004/031493

before tipping about the hasi zontal (X) or vertical
(Y) axis.Analysis of the space in front of the inmage
revealed to the inventor why this was so. Figures 4 to

Angysﬁrbﬂﬂe 50e|11{r§<91€0f iR hddel AR ol qu'eﬂdi By this wabd. | tn Fi gure
I n [ I mage
Figures 4 tﬂ,ﬁ%@w&blngge Ifle{}lgl b? I' ?#d&g glﬁe %Xnﬁ P%Sa? {ggﬂ (E? thaﬁ u nbe?

displays a ofmpbsiragrese wwie kb e qusled lmagtSthtuaﬂV hlamum@sqﬂm@es but five
could be uéeﬁ wﬂﬁ'ﬁﬁhla@ Rlafits B 13 is BX AR & o Q{Emﬁé mmﬁlbﬁy}bf of

di scussi on. . The fiv rate vi ew n ones ere t he
discussiong Jhg Bve spRapateiexing Zqnerdy 766‘%31"1’ Ypagrr aqRR g“a§¥ ge‘?ﬁom in
shown in Hgugpuly €hieh is alitdGlvyd viewaasishadell ageapdfd,403,409404485 @highlarel ar eas
also 1ndlca{]éﬁ Iy dsg%gd zﬂ’gag’laﬁ@e%tlfooéOQMﬁﬁE@ﬁ @ng@laﬁﬁl f 'ibd)‘pﬁ:xﬁgll d as

ar ea I’ Each or nal
R R e

from each [mss dppoRisatally 0s1mated rdorg 1ide 410ethini egji‘lwleﬁmgizqnmgge
informatioh ﬁ%r? EJ@?feﬁsg)QerfAéPer) ite; afn Ly 'ina@eﬁ %relv@lnée da® 1R %Qﬁc@)féngmt ely

[l ne 0, hin each view ng zone,
°°"esp°nq”f$é‘g*édlff‘?’i‘fﬂb~‘fhﬁ%1‘tfaé‘}‘ﬁlﬁfqr‘éﬂ? é‘ﬁigﬁ 31“6?1%‘6 EhimtagelY o that an
perfectly celjiatil, e edlertshBtrations, hdn-zere evidifadfaach rabmmmeéiniagd deta points
or pixels, a?lﬁ) {n{ 2R 1919%31% Elgcgﬁengfdfitg ﬁ{gﬁl@ fdest! 'bgﬁ E QIﬁe f@cu?&f@g:lh €

i nal I nce 1 g isn' q% dgp{ y

lens), the g iy OF SRR S (=LY Pl s g

420. This dA@8s GAE SveidpE fnagh, ceanp gixailingami refucingimge ctldtya poi nts or
A \H%j\‘?éle% 3&: 1%&9 n ay) f %g L}age[g a{g?sggoe @13@ aﬁl 4@&@1@@& ?réx%t at

ocus ~each Tens t he
view of megflwapsingfe iges rncﬁaqhuzw véhich évﬂbwaﬁta Gl the ﬁ‘F‘é“a"é"é"m(g ﬁ‘HFaF% ontal |y
of image nteBiuth B5S VErfis£degRS of 3da albetd sty frah @rs dRAGQwing poists mauses

-areas 450 angﬁr&) fl)l si%ratlln% th afrrﬁlgmgﬁdm acﬂ’e%@; 1\%9169'"%& éﬂgov@% r eggm ng

In _any of t
viewing arsqq a@ecefd arfbeaﬁéaqe%@% 44 o gt 5&145(92 AP %OP%’“W ovide a
viewing 1s\dbrﬁWoﬁﬁstalH&$ﬁdn}/ea&1 o$the gxla\emg pogens! i510,2a£30,52043€,,eaabhi ch Wi | |

r to fl{[ e esYigying surface of image
bemgapom&)cpa songaéhcu hmeo?asr%eegeeoes < 3D can al so be seen

Fowrmgmng Iratignsgfe sbq“@\mr iy Pﬁb‘?f §Yes of ayieypreH/SAL 2028 460.
530/540, ahd 340/830" A hEyed dvEaldig R GRNRLK eyt feoy W dafeperifeataye Vi ew,

eyl ew ng t he
i S5 SRR SBE R RS L BERRLTL S R,
along diagpyatnathl S68/in Eighra gAi Ssmlelféi»ﬁéey epcscojariforpiamace pesfVERBA of t he
position, a¥d tﬁdé" thidefiRe bt NSD 19 dih1 s5eAOand 3Qic&ARd; b B eqlﬁsaﬁeh\t tbei ng a
rotating thg?ogl\}l)\%s%,tg &Eg‘et ogx%he%ga\)l(\}lg %ndtvregw(l;nlg fhon tals hrggzrogtfaléae ?6'0 ? W’F : 8; ?
Figure 5Bof eyes of a viewer: 510/520, 520/530, 530/540, and

As % Qfe@&%ovxﬁ%loﬁé’kﬁveﬁ&a@ﬁnem @ catkiedly clﬁﬁéxﬂ'g 35Qﬂage @aed beye
s a.different eating the

ee r
toviewer St B B gt a oy sl b P P as
move on athbrigomal éige 560\ Ehatih, oradird locgon die visaerls 1@@&'}3 i i vievigar e S5A,
simlarly they each see a different inmage at each
viewi ng position, and thus, the desired effect of 3D
is still seen, and noticed that this is equivalent to
rotating the conposite inmage on the Z-axis and view ng
al ong a horizontal |ine 560, as shown in
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Figure 5B. As the viewer noves along a vertical line

570, a constantly changing 3D inage is seen by the
woizewwasia7t wo eyes in each view ng | ocation 51pCTAK20084031493

517,518, the sanme as when tiMe eyes nove on a

hori zontal line 560. That is, in a first |ocation, the

viewer's left eye is at view ngposition 511 and the

position 511Ghd th@lYgﬂit éyS is@t 51D Ik a sebdhd BcfiRk AR ek @G R Ts attsiEand
S.,a IS at

e t e
th ighe e 7 5145t 55 & 596 8 ol Bt Fbep e i o
rotating fh¢ imagstabent thel Z-24 in hisurgh progdes e engivalévevigwinegpaperiiset t he
whether Ao afon Mhdridéntal MNAidal 1Y, |tl§i@i%a<ﬁ£hta%§kléfek‘t&i £dthat e€W NQ

imagery § SPEIan G Fres e ‘g'f?*ﬁvésa%gﬁwﬁa%@%éﬁ féﬁﬂnﬁ?‘ébevﬁat the
shaped i} therg@e sonvegtienglspuerd ommangie sipbet ure' s frame or "canvas”
Thie ROVSa6ls 3ARRRRRH @pﬁgpr&@ﬁtménu&h @ner@@mmlageﬁa%dhel n the

re conventi onal uare or recta These
squars of g 0 Bt o el S fre e BRI 2t Bifiteon.
image-diwhtag dévive ish igurvagemy an isagt dishley  thaarentarventier trelngul a r

viewing io%gﬁnlﬁqglhkl@sho% m@@gmé@ﬁ AL 1n'1a§e BRum®E s b vik@hat ed about
Z- axi S, evice |IS gure

t he ctin
surface VE‘W%%BRR&‘% ah “’i‘aﬁ"aé)récna% %‘“‘51‘3%1 V‘B$ ‘t%%@eﬁ?tgﬁgﬁfepfeﬁ‘??&ﬂ{”{ on and
arrow 659.i A virgyezioovesal@g avehtisl linos10,osetaslyohmnging BORmggeriescGB.  An

by the wémgﬁvom ' sHEBaﬁﬁl@ tﬁkasém@ef%ét QWG 1 Wel AGE oY b RONBSheal PT ough
dir evice having i1ts elenents tilted

ectin
fine 600. a?%‘atr‘selﬁ‘ra&séﬁf‘@ag b“ﬂg%r“fedi‘ﬁwg?éeﬁ Hg ™ & POTitioRD 12 AU ong a
eye is at pogitidr @ah. Th b seeond betiorq the oingdra hfftleye ich angionep23inditage 1 S

right eye %%?;Q)Slhyn éOBl? aﬁﬁ' s@éﬁﬁﬁro&h Eh\é@mrﬁ ¥&SFourth %@a%tnﬁ rlalwstﬁzlteld the sane
as when the eyes nove on a horizontal |ine 600.

Tl‘T"d’éFt“’“it igvenfigp inyolvsa agw W?Yéwsﬁﬁbfeé@é?dﬁvﬁiﬁalf%eﬁﬁ’t%&e r's left
composit@ifgd heein tiE0Sihged amotiOthad, Amdhetdae iskonghaiite@yoms tosnagth
the tilted Qgei{ahén%@ th@ Qémers ol‘ &llgdeﬁg&%qg%)la Qﬁget dn:g % &ebl%e éﬁld ﬁl\éﬁﬁ); s left

produce %dgﬁlferi eﬁfﬁcefe%ﬂessaﬁﬂh%r tb%"“t“ﬁ‘rgélifﬁ‘ﬁe o fe ot F*ai%la fourth

tipped withaesadct 10 e vielvbridbohiraatsichl oﬂfhﬁzoﬁtﬁlasle tiring Visteiy. TORsdmbol ves
the compé'slté‘ﬁwgé"’?e)éer!u%te&%t%%ﬁ!a@l édﬂ%?'&&!&&%%'wh HRESShbNt O @

n‘pOSI e | nage elma es are not rotated
First, the Blﬁﬂng{ewétha%rﬁ%cywﬁfd@@w% r%cté%thf Yrtiel (< Fe herizontal) ¢ ed
is selecte@IThie Mlideietiiinedfie spebiand Aktént 6 eéct 1 Ydch REhE6n diedises | n the

(about thé W%%tafjelng %%B {’a es)dﬁ){t*g fe eﬂ%ﬂor%!ﬁ’ﬁ%? Q Yo \%‘\hg%&égrgel'sl,rtp e desired

@% ess o e Vi ace of
speed and gfientiofheeffeatadll brriieisama whsherdhaiinien lsme@éé@vt thegopizqataly | ewer
or the ver@daDAkis. B theQElbdted &hs o barf Kilt ZI@rétlﬁ:IIOS@Xd 78ro (HsdulnBOto b €W Ng. To

vertical ﬁ?%m?s eg@ilﬂﬁtlong ?hegp%mgg x‘:e%t of H:B gﬁa’ t 1§' %rea er wfge]g'%} %Qage surtgce

Fﬁl I n aCCOr nventi on.
is tipped phopithe Vetﬂﬁfé aig, prd itayigjes whn ﬂtlh@pﬁbﬁbw e koriggntabaxis nder
Converselyﬁﬂié@&ed\éhd é&teﬁt@ﬁtﬂeﬁéfﬁact tsQovTreh ®hot ﬁf)ﬂﬂig&&dut &Wertfcﬁl @xis and

higher when {]ppmﬁ ?bou{ t)ne }]Lon%oF'tel ax1]s 1_als &{% selelc:,]tedS tilt aﬁgl %:% c{oser o ni etlyt he speed

I'n eac ection
degrees (a(salb’e‘mo be hrasizoniat forthip exalanation). Iy ée eitieme cager efigpro apyninetyt he
| enses or barriers at forty-five degrees, the speed
and extent of the effect will be the sane whether the
image is tipped about the horizontal or the vertica
axis. If the selected lens or barrier tilt angle is
closer to zero (assuned to be
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vertical for this explanation), the speed and extent
of the effect is greater when the imge surface is
woippadi@about the vertical axis, and it i s | oOWMeCTMISEIV4/031493
it is tipped about the horizeontal axis. Conversely,
the speed and extent of the effect is | ower when
tipping about the vertical axis and higher when
degrees, tﬁeI H&Qd ad eﬁQ@H bt theMBxiRmli 8 tidcticd%hdSs zeRSn hbetha el ect ed
angl e gets closer to ninety degrees (assuned to
derCtlonbe hori zontal for this explanation). In the extrene
FignaeesovfthizendlysFhe fivd virsingdenys éeeisted, fon imstange et 0a fft0ext ent

in Flgureéi é%ﬁgwﬁ 1*3@ st@iﬁ! Jﬁlém/dtlgnapﬂ&zv 'Q'ﬂ)ﬁﬂﬁ b@MoaNg. Thus Zﬂﬁg@ 1in the

di rection. ure ows _ t hi The
L RS TR T TR I
zone 704, 4f#5mage Sk sgenriezode 796 The lewwarpr bawricas (aitdhericgthe vigringdoesslat i onal
are shown\ﬁlltg(yvthgtg iZ)Qaled Zg?ab%pt’ﬁe 794 AQRvitrak st 9 |vsm%ﬂ fulisi S seen in

é% IS seen in_zone gﬁa e 3 is seen
particular pxamplg @ofzerg, forpfiyg er nipel degiess- nTh%Fﬁ%"e?”(?ﬁemp “mage 5 is
acceptableSREdot opiimIG et dbibed Wive tedit st innthebbanrfortritye (egreds. Hence
accordancgggh t‘ﬂ%%wnﬁ]&htﬂgﬂlgg%)datgcv@ulémmgﬁﬂed do@dan ﬂe bat pﬂoﬁe\f\lﬁ rot at e d

Z-axl s an arbitrary
trough the s g inectEdP e MAEES SOl 6°°%f°8r°g§/a“flweﬁé or
that, excepd ifod @ fit, BkbgNeL@Broxirhitel thE bagia aeit WoulhiBthgnglf Pees tekeThe
viewer’s egesggpac%wp% Rl Qg.& Qﬁﬁég@e £t ﬁ&tm@@;tﬂe Hed awhge the

s ot orty-tive degrees. In
necessary Wldla?‘ﬂé% Hyeehs it Hés IusasipR: P’eﬁng  exgelly ¥ #ed e 40 woul d be
allows theGARRVE t§J5LE eﬂy Fifges tn visRihg BénesSTOR I 704 (peged ity vitwingoaogds 701he
and 705 ate Inclivtere d g“ a[s ﬁx?etﬂly&)egl?o\“r&grse tﬁ@y%%gQ%s)sTlﬁ%es al on g
i ‘L}Sd duces an -1 ma hat, except for its tilt,
tree imassbiespeRso R o ORT PGSR gt ‘4857 EUER BOYRE ¢ he

-along hneaOIg ITE.IS,QJ,HMSI‘ {HRF Being Eqe2], ick viilie threcyigigal Sgesdanddiblé faomge,

a longer tlme ﬁhaﬂs oglpr ta tgx@% T ax%ﬁlalt cﬂ?a%ce Xnelt \%u%rilgve lblaél@fa cglgfexttigﬁal th e

Cce necessa y o see al I ma Howev
display (e+grps ltela in Fig. ) vregptupadrFlowiB P Yy the @F et 5fref>tyn Fté‘ﬁgf“?“r ne 7 10
Since fewétith&pdBard $0&1 &Y theviBer traveS@ Gle@iﬂleyvmwmag%& mévingifiemionyg zones

7 zones 701 and 705 are
vantage pomt%o anotherQﬂ%igc errx];a gtge effea 1ﬁ1a|ls§¥>4d . 7710 does not traverse

In PW@é@CW@W’W@@ﬁ@‘}W’ i pddlisien forselecting thedif@relafe seen over
number oitlﬁl@ge§@ ﬂi‘@cdlﬂbﬁlm 1ﬁl. thd ﬂ@l eondpbdte inlap®ig)eSsed. Thochbic&r € seen
regarding éﬁg ?eﬁs or bgr\xllv(larn gch é“é Cﬂegnufn'b?r of Ol'%&lhl 11]1!}95%0 ba%lscl,d a%ltlﬂﬁt'éde l{c’yrﬂl}eg gs
resolutiom\pf e Mage Iﬁqglrumamc] byrpgréqna]mrqﬁqj_seneq Ip@fdmg Smaéq/@laht& ngﬁc]étgf er
same way 3t dbcRfonsirSHa0 Gfﬁ%)‘n p¥ohﬁﬁhg |c§nvMbﬂa£baﬁlachﬁ leh@aar inbgea
Use of tooL}'o %\éneagt%:cgl‘%asﬁhé appearar anc cﬁ‘iumg%g é)rr 1{1/181 ’aée{tl& e'ffgcttﬁ1 2?) were
(depending] prr the¢xtentpf thEdifferencé bsjyegen mmgb@eram@lr@ér@m opximegedo B ener

next. Useto? Y %ﬁ@@&aéebﬁus%@ﬁ&hﬂg &Wuﬁgle ﬂﬁh@és@x;e sd¥RMioR@. }IE fy@nﬂé%l ? n et .
e e %C IS

number is ﬁogl éa ? 1’8 &‘B e&lé’(frl glilagn‘%gegto re%egdlré%o CtaFFtlet ({%1 VICW ];:rom one eXirem

vantage pointvegnpthaand, if fensaehdd wstdy Aepending b Geteventy of ﬂ’émtﬁplllst Thangl e,
t he nunber of images to be conbined into the final
conposite image i s chosen. The choi ces regarding the
| ens or barrier pitch and the nunber of original
i mages to be used are |imted by the resolution of the
i mge nedi um and by personal preference regarding
i mage quality, much the
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same way such deci sions are made when produci ng

conventional barrier or lenticular imges. Use of too
woOewsiseges causes the appearance of junpi ng OPCT/US2004/031493

mnimally noticeabl e effectd (depending on the extent

of the difference between i nages) when noving from one

image to the next. Use of too many inmages causes

number oﬁﬂl@g‘é§ 1580deBEnin¥:HnE hhber df ﬂﬂgces%ice@fh@t aflEh pﬁced@lﬂdbﬁeac]ﬂ
lens or baﬁ%xg g ﬁ-la ccﬁra)osqu{aﬁe ang&)r Olgpnberf o\f gnatéeosllée\é\ﬁgttexm OIP Qach i mages,

F Om one ex
orlgmallmeamsag@bpmlmwmntoanot her and, if |lenses are used

NAERENLAG! ARk DRERAUEH ki oAb ofnﬁ&sﬁ@iﬁﬁge iThenunber of

o sueddtermn slices that
determiney TR EpeliB TSR s AL LA PR (BAFREEe" | 1 Ehe
instance) and e olride ef pitehecd the harders drdenseai(itiyesice dhespregy in ivhgscfers t hat

instance, l%%gl c%ﬁtfg(xéu@ﬁbr&is of ﬁ:ﬁslas Qi ﬂ‘i@lnvdrdgeﬁﬁe AuSubbr@f lk&ﬁ‘le}@ pken
nt o

er of barrier es to be
s, 8ot o DR ot I e mHBt BFRETR ™ i
less noticedlelp thryise. iy ninhier hbtoaehy usi sdimdéd, hdwevef, pnedtedebnvp bz the e

nimber of 1H§’élﬁch()§feﬁ] to 'b@ﬁ.rt‘ §x§)’ ’chef cgﬁlpdsﬂﬁﬁﬁg@ GEd thedgliabi ?esﬁllﬂﬁh @@ts of
I1TC 0 iers or

per inch, lagséaé;ce) Pfﬁhe “H"@F\ gxg 1unF (l()Illd njng {iaéaréo@q hﬁ)éte%% ghtﬁ%\gﬂctuls guous
original inp@esris weved mmughGM$ge-dmnﬂﬁeW® Theeumtpy @ oggnabimagedae nunber

multlphedQ)fy t}Q%ﬁrﬁﬁeﬁgfﬁmgg or cf%ﬂsb%er spa(égs uke@ %'3:- mcﬁ1 Gbr 1hs@a§&ea&€éﬁames The
nore barriers or enseséT ‘if{‘?é the snmaller the

the requirgg rgsgiyfjon. Ip fhe cqmpestte Heses g4 s Gfedentieglnsepifer ¢ hat
used) or tieanmipe ofu@dpaces (i 2 aricegreethiovved) Grbe uss dgdrminesdheaipobee, by
of sectlong Q& Jﬂlém%ﬁagé);nd 'tﬂg@&iﬁ%mfén%@ﬂe H8e g}gkepuﬁ 1n!ont o the

he "avai | abl e resolutlon (dots
Asﬁ%l?w?”iﬁhﬁhos? Sc‘ﬂ”eq i §hl‘°' é‘ﬁé}?je agsonly p EWiPABHECTHREFHR cont ai ni ng
determinirggathich bvailsblewhicddl taac for b ledskree.or aasi, Geight,Gtarity) swdilityl mages i s
ease of faﬁﬁcﬁl\ﬁg (étct Bﬁc@ Hg Hlaltallilﬁ is cﬁ@&eth?llnaeﬁ GitrlifﬁlghOQ%I (ﬁ" ﬁle leﬂaﬁs Q urber

origi nal I nmages he nunb I enses
given. CO]&FqueqﬂéathBea?rH?néis ggifahlee eatﬁ’g%aﬂeaﬁé?pevswewm% Fa‘ﬁ nst ance,
determineGhicRfoisédes the required resolution. In the conposite

Neix timltnn% ﬁg@s ce%Ld gxgﬁl]%ﬁéss ()f tfw s@reénea éel@&cj,da;fnd fEr een i's

. he ‘hunmber . o ear spaces (If a _barrier
“Image D%“t% éﬂdtb§ dﬁ@@ayd by dgtired epiprum @‘F‘@P&‘ﬁlﬁf’é’é"' @Hgfshshtser  of
Although &Baptiln@h slevaagﬂmamfel (Diiselectednmeiens apdisthltebapanpisiniags | nage

455 and 111’159’ & O nqﬁé?l% 4 v?%gvﬂ'{% ZHR \x}ﬂ%e% eat’Aﬂ‘3 su]gl’?as 'ﬁl@%‘%& rpﬁfesgnl&g %f skill ed

ﬁ/ paraneters to sel ect
420, 430 amﬁ*@ewl@fem%d?ﬁge%w&ewff%%’w Hpk hﬂs%% &plpiggd pye.askeef or t he
from eachbﬁ‘tlﬁé&ﬁgmal&m@es wil bd plac\i\ﬁlngd'ﬂ tach RhsaF bdijer spadeallhd tadriyr, ease of

space is the ﬁ)%ge b%f%&%een%r‘l,]{b nnfnfg % ?lfatr gb%*e@?%‘t%&le@!crelm anlﬁ Bxg §e%{ﬁmn% he

of the neméﬂvs%peeﬂv ingage shipgs @W@W\e lepseqs Barieg spaspds tpfgtsgddo ‘éffe‘“é‘&s i est
an “ImageQ)’ata|S@ﬁSIf th@b('ﬁﬂhrbii hMﬁnaée(DaﬁifSkﬁs eqﬁa&ﬁ tidelidN hads ofd ch to

“barrier spaﬁe) ﬁl(len tﬁe corggos%ehlgagse can e Hro%er ésegn ?n e}’c% dm%l 'ﬂxa dlf)s'g,lrl']tﬁq: |

desired opfipyurg viswsing disggnest () is, G éPﬁeéfh‘Tﬁhﬁ@@DafW wieth Fliosld b@‘p‘flﬁ’frru m
viewi ng distance (d) is first chosen. Although an
opti mum vi ew ng di stance (d) is selected, such as the
di stance between the imge 455 and line 410 in Figure
4, a viewing zone will be created, such as the areas
represented by
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420, 430 and 440, wherein the desired imge effects

w Il work best. As explained above, a slice from each
wohodsis1asri gi nal i mages will be placed under eaciuseng/ 031493

or barrier space. The barri2r space is the space

bet ween t he begi nning of one clear space of a barrier

screen and the beginning of the next clear space. The

one lens o{r %Q@r sﬁzia:é”?ﬁé wﬂﬁ{j& khe @H&e bﬂﬁ@et @viddy aJtJnlnﬁEs t&@ﬂdh@f th
e 0]
Image Da%isﬁff H’Leéef areé]he Sflrﬁ%lal w? ]gns§e( T [;%‘%é ap Acop %‘ ?s%e{eﬁree Ir\llflmaga t h of a

Data Sets, lattivagh(avell viewinig disteices, exspranéily, the lre for thaaiconirg oBich& | mage

1essthantﬁﬁgla§z;q)agrsggg{téhy seen onl y at |nf| nity. The cl oser t he
timum vi ew ar ger

esire g
Th{sh%“‘“?‘ﬁﬂg@“fﬁﬁi“ﬁ todiiguse 8\?i»r HIP lSth 6 S&’('Go‘)ée ﬁ% & 8%336 | ens or
image attatligd tord leiculplanses’ss. Iffdge Duti Skt 10820, B ahdi@dgevhidhraalSet
equal in v&&%\?{ oS bW BiibRRR oﬁll/'] Cach 'c&n@nghngf)f 5tst1‘cﬁse!:tf5§§ ﬁd@aﬁgas Sets.

ére are the sanme number of | ensfes g i {) 1lrl er
original ingages wereuged Qéhli FapRie: Jheceptip fEurHiraol gah Lns IgalopE g at al |
800-805. 'I?de @isiativg bethiesit e1eST of e By of i forfexampteylenstSﬁemﬂlewg by the

dot labeled Q‘ﬁre{nh %E ceﬁtgtao? Shrv)atupé de QA}acEan lells%$§ 11Idt&§t5h l%'rt’l% dhiimaeg Dat a
I S expl ai he errln(%to Fi gure

871, is theé‘ﬂs P\m i(Ié’h(tq‘SéS %15°t’fﬂ‘fa8‘°§m€§fé“°€/f’eé‘wmb¥‘ Hgll?ﬁﬁﬁ% % i mage
adjacent ldabds)a @hiasl 8% @andB9b e tvioqasihte vieging p@Hibns, dadag@ldmaa de®et s

ofa differ§r1 gnglﬁgxgge ( ?gigon%Pfjpr%&s a Wékb mnﬁg ?wﬂlhe po§t‘fUﬂ @45 phﬂldw dt h,

or illustration only, each consisting of 5
a view of Gipg QdtpyipHae diftee beitery ! 519679 G the e @}é’r@g used
allowformncalchlats)neﬁ@aglmle The centers of curvature of each |ens
L gn e 800-805. The distance between the
tan(hn%kag 14 ?p)éd+ vature of; for exanLJ | ens 860,
The distarpqygis tateds obgiriREs o e lepss piandipe fpgnthe s 4t noleC R 8iRter of
871 (the cénitt yButsit@e)0f adj acent | ens 870, indicated by the dot

To ger?&{n%gs cﬁﬁmﬁ Phe 1A Lfec aum; @qbde e!nmﬁe ﬁ hogck e @l SO

di st ance est 0| nts of
radius (and. Weys theljoagershr fogablaagghyas cmﬁrﬁﬁtgthsees Wi B3 By g i
the lens’ speﬁﬂiebkhenavm\ems%@ 1RO'S bigle@n siew, @aicthe 1k eirdionghedenyi ew of a

will have, BPM%%plgs:gﬁhv%ntgﬂg%nda er(ngg gl‘gelmmge?%#g&g%hggéquﬁ vi ew

e position provi a view of image
t°1t5f00312?ﬂgth+€|‘1/®iﬂﬂtﬁgts?1ﬁé(lﬁ‘i‘sff@hce bet ween 871 and 890 (d+r) and
Tht B sdn@iGEned df &8 14 1) shovid ih Figlrd Vs distale fieal U ad™ on of

can be useg Ec]ogclt Eulzﬁflg ﬂ?e oca er(xéha(gglfﬁe fér}ss) I ][ J’rﬁ){%c(agﬁ (}\)a WarI tl]lglegsj t5 tance r

ure ens, extending from
focus on “F hask busfags). 5’!‘3 fﬁfél leneth(D) disgheskistapte frgm the centre Oféé‘ﬁ"(“é‘?’ 86
to the focdé F tM@ibnd vch 1s-5&ccﬂﬁf thObaoR dfiitie TenCepbdintt B TR Handatae radi us Of

lensmaker (s eﬂlﬁlgontr%rd&% ??I,dlui of curva%ur e%qlsed -(l)-h e?an% Q:?rﬁ/rx lgnl's] (?s radi us

onger he foca as conpared
Ufrdnd he(ens wi dt h (pltch) the hi gher is the lens's F

Rearrangit il FB& Y ( (1N er-1) R0k QM@{I rl=$ (If-i)a“hisell’tﬁvs&r&Bgét@mlﬁzftlox\/btew and

(r), which rsglge Jlsgaﬂcggc%v%r& Ira(gttlj aanéi ?ilPt 82 f’ﬂw 1ens s cent uE/atgr %fl di ?g #; or

sum of (f) eifid () i{ abnequil o theyglatted lens |ﬂ110émeﬁsd@éIUsine ﬁtgkﬁlﬁﬁﬂlﬂ“@@@asby its
pitch (F# = f/Lp). The chosen thickness of the |ens

TI, shown in Figure 8A as the distance from"B" to
IICI’
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mumeral 89 i R G eH EU BT G Eey VO e o0

can be used to calculate the focal length (f) of the

lens: f =TI / n (because we want the lens to focus on
wobRseosaods7sur f ace). The focal |length (f) is thecT/us2004/031493

di stance fromthe center of23curvature, 871, to the

focus of the lens, which is placed at the back of the

l ens at point "B". The standard | ensnaker's equation

above), the egtAgedaR Get Vaidintl Gviad) (sﬁd!bfn\éﬁthéld'p&;e bWhen ALGEE waith B

equal to 8@—% 83%0@4%50% Le caI%Tat«;dS 1d(% p?t% &anéanélf 815§)1\411{e)e the. t(r)‘%ll y, 1 =

ran )
distance (Pt) betwe) the Tipyiag pesitionB90 indthe pevizal date émﬁsvbae@qnerﬁ atﬁomc ry,

“B» is d W £ @indei\h&ﬁ?la@ér&ﬁaﬂ ng, @mz@@b?ﬁ@% 8@@111{(1@4(5 for mﬂaﬁlde pei nt 87 1
S. S cent ure

srin{ 15 BB B o A e PP S0 0
and 830 wifh rqygyctdathdicdeBES6¢ wdBWul at ed asabove) the "l mage Data
Ch%ﬁ:% omngﬁ'nﬁlmegs\ﬂagﬁﬁso feHFRWMIdDS thte h@l@ﬁﬁ@}%rﬁblﬂir%@ﬁ A and E,

angle (V CLIIQ_VIVI% egl ?VA( t%ﬁ‘“ﬁ‘g’ﬂ gllglge 8? Ca %Vﬁr W] E)l ul at ed:

viewer mgf w¢va e aflBtijind anaggs dhat Werﬁs:omblreemmgakp dls Fomipesitc BGQe an d the

855 if the%ﬂag Er@!)neﬁ’t@é RerthllyChe Qﬁﬂi‘ﬂg SEE 1V ORI RlcaliPhels folBws: 1S d +
é/s is larger than Lp, Inage Data Sets

V%Iéa‘ﬁﬁ‘bl g)/'? or instance, are noticeably offset from
If the lensbsped tp berogisipeict ineeglé @les then z&’é@emd(vas@llmglm@%p@r ed to

viewing al\é?@lgﬁeagét}ﬂwtﬁglz ﬁns&%aém@kvgggom ElJésnr t@gtﬁﬁecdt‘ly éh@ng% ei r

86 i ckness Jmay al so
the other Iﬁ‘éa“ie*ﬁ‘F I(‘Lfeglz&j By ot (P??el“dté‘é’}pgé “?t?i‘r‘m 8fsﬂfb SPETRER divi ewi ng
lenses. Thisrigithestr{tedAy) FigaFésesBy§Ceandl 81y Fermsgiiplicity i lpstrdt@pioaly enk lems Fi gur e
element oﬁt’ﬁb @1§101§§ 5mcr6 f%nst aprgy 1@919%? EQM@E 8%& &xr&xm% oyd IEWRlemPH St

nove to see or i g'ﬁ‘ﬁ %tg hat wer ongl ned to
vertically riqued. {pght P&iﬂ‘i‘ﬁﬁ%‘l“?}éth‘? géen§s °vfr’a“tfﬁ%52w@ﬁ§ ough
lens’s curadisefateebvidag tvieomp bngle 8The vi ew ng angle (VA) can be
As“sﬁ&v&l% ﬂétﬁ&'i&@%tﬂe%& 95%5- At it %gl@&&ﬁxﬁ‘ﬁbat@&b‘ﬂré?&é&é If) If

enses are he oriente an pﬁg ot her than
PR W ng angl e
distance SDNRIBGAKEBS to thioweEx@ta] X-buld), Svhich & 1 s Bsh thd dwhar G0 RSN e

1ncreas1ngdtf?ee\§&1m% §g@qu # & fhe ﬁl_lr);{ oﬁ%ﬁ‘@? sﬂo@m hrﬁgu%tSQ%hlﬂ%rlﬁg&t ers,

, si np rotation
than the mgpsuje gEangfe ?%ﬁb%ﬂbﬁ% 8By pikatyi %ﬁscé@pareﬁmﬂg tth§¥Ye|rtfcﬁlst rat ed
lenticule 858, apa@hties will, (a8 R0241308 Blkasdsatcodingpt i ci ty of

alxj/]—i’?‘ﬁctofﬁg' on, only one lens elenent of the |enticular
s array is shown. Elenent 853 is an exanple
At forty-fige degregs@lay) I8 PrFRFFRatelidr 4! figags Lpyn giherevppdadhe vigtypfeahas si ng
lens elemdnt) £.0 eghlehithele,| HpGIsIo e Th@ased by Dbt 8t Uﬂc&asﬂ@ﬁle[v&@ﬁgs

angle corrgﬁgrfallﬂgg él'ﬁ;l!&ea Aén@ H’%t e§hll%§ b g@%ﬁr@%&@%%n@% %{eh gﬁﬁg% \S{ I g\é\ﬁ 4 n Ig s
vertically g5s wan Hgure §5 ‘tehaé(ﬁ”‘g}"@“ Tilied a3 shefda Figere B coppiabli frcde
vertical lefiTfh &ewid fhgleloh@oatp padsR Bt Hdwens, siikd tedfodalengdihlt)), thdranges

actual pitcEw P tﬂg l%t{s] g[rpsﬂ S& a{%ﬁgl%ﬁ %ag%n gc?%g{dl‘l?gre 1ts Qo Smt.}gas dih ?thxqgl%gﬁ §02 8 03

ori zon
in noticeali taﬁf therensegi Iéat"ﬁ& e bregyievgg angle %?Sétaﬁqch Bssthlff‘éy Hat&wi n g
angle to the neasure of angle 836 shown in Figure 8C,
which is larger than the measure of angle 835 shown in
Figure 8B. That is, as conpared with that of vertical
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| enticule 853, apparent lens wdth (alw 802-803

i ncreases according to: alw=Lp / cos (Ta). At
woaodsysidsve degrees, (alw) is approxi mately 1.24THISRM®Z/031493

Lp. In other words, the wi d4h of each | ens el enent,

i.e. each lenticule, appears to have increased by

about 41% increasing the view ng angle

undesira1® 51£c§r§19|9@%lp&| s¥en JJ}_]éAﬁngelhé r@a‘ﬂ§n Ha?F%sglmés RF tgcsxgﬁﬂgl\?\néi Id ﬁg ree

V|emnn when ori e ver
experienge; Helfege R g e e Huitléfosalagn@ﬂm“ﬁgwa‘%%a%lé 8C,
used, eachamagawidl bk y1s1ble owr ¥legtriaggkl, ddcensdig AD tilal speedofenavangnialigl e of

the maxifA{ HlImer ?& &€ ﬁreadl)_"gg}fg\{l@é'd due 'toQHEQmLtQ?dlipﬁ9 @1' pnlnfép gth
e ac pI t t he (Lp nd_actual F#

( of
resolumﬁa@hld fee@ﬂ&h@@awo%t@fl@mp@hﬁ 6°“1‘drP€ F@lﬁé‘@uﬁ this P&e%?*} ati ons
As showdn Fighre 8D} loakig bt 1bris 857, ibéan beseen, lnses thatdovd inggeaicande ger

used mtﬁ/oltlﬁw 8 f@r?n%%egglb@g OLﬁI%eIQZ%I&QesLm‘?%SthV gll%g(lall/bethmﬁl ens 857.

heundesi e seen, Increasing
Without f*r%gﬂ\g daplpmergrigniatiop, iling tp ’(eFFé‘é@ apgle $0§ Sherediiedgyele being
forty-fivedepreds) resBsin thelosaey e pixelsfalohdiae @54 fsr data khatmgelﬂ have emm ng

present n?plg)h?ongf’ﬁne glbf ﬁsﬁggldg}g @%{t ’chgtf wal Edt git«{d qﬂ{t fdrtgn?igg(?e gﬁ used,

VI S1 bl e ove ef angle,
line 856 aé@r%la@te%{gﬂ%ﬁ@nawa%b@ééﬁ Gis ‘ﬁ‘i?(}seau‘?@ﬁt”% ?re RIS Ffaxi mum
availablefuiddtb®¢ le@fand, BGRE, a&/asadadnra@adyh bRicAgnvwdsief] abotltka % mord he

images c{ar{quu}eil ﬁ'Ie Oglé tl?éolle?%to Bbredl di é {ﬁl br 1%1%% 945(%11‘10 g‘h%eib li uld seem

re wou € no cou ne about
embodimet; of the prsprnipyenting tsisRmpe mﬁgeﬁ fhg goaresggding %Y@rﬂma at |ens
image di$phays allbvis tReaBsigher (T @ ﬂlspld?(ﬂy\ﬁéhﬁzfm thé $Iknd FOficA speBBA@Ear€an be
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surface. Preferably, the drumw th master or daughter
around it is heated to a sufficient tenperature to

wdaab@vondshe defornmabl e materi al at the area wheceusk®4/031493

defornmable material first [ conmes in contact with the
drum Al so, preferably, the material stays in contact
wWth the drumas it turns, with that part of the drum
bei ng cool ed rapidly, by cold water for instance,
running through it. Once cooled and sufficiently

har dened, the material arrives at a point close to the
area where it first canme into contact with the drum
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In the foregoing exanples, a tool nmakes contact wth
the edge of the drum and noves across the drum at sone
woebamizies7Vt as the drumrotates at an angul ar peelUS200lY31493
Vd. At a particular vel ocitd, depending on the w dth
of the tool, and thus the wdth the lenslets wll
have, 15 the spiral groove fornmed wll consist of
grooves next to one another, with virtually no space
in between grooves. This will result in a |lens array
with a slight tilt angle. Increasing the tool travel
speed Vt with respect to vd will eventually result in
@%ﬁﬁg §$%§€@§Mﬁ used to groove the cylinder, wll
I@P th a space between themequal to the
Wi dtVerigfs cgmglegef dewess oflan irhdge disphip 8evict bighqynr@aegeniicd ate0 be
n{eﬁtﬂﬁéi l@gmﬁgﬁ’,' ﬂclﬁcﬁngt f)rlas]en’dn a ﬁoﬂg%p%ﬁné?e%to}[\ﬁis lﬂna‘g@ §3D scene,

i sting grooves I'0 start the process - again Wth
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second engraV|n er Wi ave grooves over
sheplamagg dfsplays, as ‘éi?j RN S forhasgs carps raductpistuise n
pOMOonalSyailldps posttrs,as s¢leR pledrodelly d@splabainmied or e. By
increasing the speed of Vt inrelation to Vd, |arger
and | arger spaces will be left between grooves to be
filled in later by successive re- :5 engravings of the
cylinder, starting at different starting points al ong
the edge of the cylinder each tine, to fill in all
spaces with grooves, resulting in steeper and steeper
groove (and thus lenslet) angles. The increases in Vi
-are chosen with specific increased nunbers to al ways
provi de a space between grooves which is evenly
di visible by a groove's width, so there is no overlap
nor spaces |eft between grooves. 0 This nethod of
maki ng | enticul ar | enses, never done before, wll
produce | enses at any desired angle to the edges of
the |l enticular screen produced, which can be used with
any conposite image, such as those described in this
patent, w thout any waste.| NDUSTRI AL APPLI CABI LI TY
Vari ous exanples of the uses of an inmage display
devi ce of the present invention are nentioned
her ei nabove, including: presenting a noving or
animated or flip image, a 3D scene, different franes
of a novie, video, or aninmation, different inmages on a
chosen topic such as a product and its price,
bef ore-and-after pictures, or other inages the creator
of the picture wants the viewer to see. Such inmage
di spl ays have sim |l ar uses as conventional |enticular
or barrier sheet inage displays, as well as enhanced
~attractiveness for charge cards, product pictures,
pronotional mailings, posters, as well as
el ectronically displayed i mages. CLAI M5 What is cl ai ned
is: 1. An inmage display conprising




(a) an image nmedi um providing a view ng surface, and

(b) an image-directing device, wherein the view ng
weundsasesshows a conposite i mage havi ng hori zorCalusand/ 031493
vertical axes and being comjosed of parallel slices of

i mage data derived fromtwo or nore original inages,

the parallel slices being tilted so as not to paralle

either the horizontal or vertical axis of the

conposite image; and wherein the inmage-directing

devi ce conprises elenents that tilted to parallel the

slices of the conposite inmage. 2. An inage displ ay

conprising an i mage nedi um provi ding a view ng
(gégﬁﬁce, and an i magedirecting device, wherein the
Whaginklsifjedsistir f ace shows a conposite i mage havi ng

haqr i. vertical axes and bei ng conposed of
lb%rné%l?%ltd@slﬁyi_%c sn\élg i mage data derived fromtwo or nore

oD g findee NofgeEovidingd vieWms Fusgendii rect i ng devi ce

C bYPh itgsdiRtiBpeRics t hat parallel the slices of the
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by THe di spiay provi des the desired effect when
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| SorhoRR@Ekg@bOUt a horizontal or vertical direction. 3.
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c diqstinegieviey, weherein the virwingiserfpoashovis@ qernosife dsage Hpving\rprizomted) e
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QieSFRm Faes™ SRt ME PesIgrae Sy reerisgs et figulst Spl ay
ofliced dihaedmperite inagaleracierived ndhat nage- di recting device i s
a () Ao lphrillel HEE 6AR GRAPTRI iBhfRGreAnAUD MbAb FardiBliROmd | Near
bou darlgs, t.h su@stratg having a pattern of barrier
| i n8&RY 9?@?%@”8& AF¥8% t herein that are parallel to
e fo theglements ofithelinpgd-dippeting Hévisk art @resplydinglg dlted, of t he

S %&&H}%@ispl%@prm& tﬂ@cﬁ@re@i E@Qtl w¥h tﬁef imgée@.lr@célis @d,zre ardless
device 1s a lenticular

wherein the i e-directing,
- s@ ‘@fgwerdtd?ﬁ??‘?dg?‘%’éa%\oné‘ﬂfﬁi‘frﬁ' g‘FC@I H5Ghg 1 near
3.béuimdge digphy oftdivém § otPs vhadirethbiebgeglirfoingvedcd ing lentcdarkireul es

t Btprighes Rapadily 8 ieliRuach other and not parallel to a
boundar the substrate. 8. A nethod of producing a

4 ORPES? %(i%?%it’ A Pritherra &g eptrusera i EBeon a vi ewi ng

5.s 4n frsegedipfay afitvlaintg gpdemate thie lomionks adprisiss. vi ewed t hr ough an

6.i Hﬁ%‘g&i&ﬁpﬁ&? Bﬂ i g@r\éi, @ﬁ‘erei@tﬂ%ﬁée—%ir&gﬁg device is a barrier screen
comprising a substrate having linear boundaries, the substrate having a pattern of barrier lines
providing openings therein that are parallel to each other and not parallel to a boundary of the
substrate.

7. Animage display of claim 1 or 2, wherein the image-directing device is a lenticular screen
comprising a substrate having linear boundaries, the substrate being formed into lenticules

that are parallel to each other and not parallel to a boundary of the substrate.



(a) partitioning two or nore original inmages, each

i mge havi ng rectangul ar boundaries, into sections and
weubesasedsrons, thereby forming slices which dopowius2004/031493

paral |l el any of the boundarises; (b) selecting data

fromsaid sub-sections, rearranging said sel ected data

into an arrangenent form ng sections and sub-sections

of a conposite inage; wherein the sections and

sub-sections are slices which parallel each other but

do not parallel any of the boundaries of the conposite

i mge. 9. A nethod of producing a conposite image
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contacting the soft, formabl e substrate Wi th ard
pe?ﬁ?dl’céil?’ét"glg floft to formthe substrate into an array of
10} & nteihodif peducingtn ithegenidtctippiceitd seitabia iy ulsakmciadpy diglaytoh e
SHERY or 2L Gmpk met hod of claim 10, wherein step (b) is
perforrred b providing a soft, formable substrate
of) putige f?iﬁltﬂé Fq°bf|°mm§ﬁlaeﬁz indep pvig PHITAIGETaOFFe crakopsed on a hard
f orsweflokie substrate with the hard surface so as to form

' ('H) énlib?oﬂé‘{ﬂ(? FO%L?WO] to form an image-directing device as a rectangular sheet
having elements that do not parallel any boundary of the sheet.

11. The method of claim 10, wherein step (b) is performed by
(2) providing a soft, formable substrate of transparent material having a desired refractive
index; and
(b) contacting the soft, formable substrate with the hard surface so as to form the substrate
into an array of lenticules that do not parallel any boundary of the sheet.
12. The method of claim 10, wherein step (b) is performed by

(a) providing a soft, formable substrate of opaque material; and



an array of parallel linear slits that do not parall el
any boundary of the sheet.. 13. A nethod of producing

wea 0posit e i mage for use in an i mage di spl ayPof/usk@it/B1493
1 or 2, conprising the step® of: a. selecting a tilt
angle for the elenents of the inmage-directing device;

b, ect i ng | f_-arkginal. i t Hdsubstr
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byf. s sklscting e parimpet Gewingalistinge; when it is tipped

about 101 . zont al axi [ Ler f.] .axi's, a viewer
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preserved by generating pixels by
the same desired effect. A

15. An image display of claim 1 or 2, which has been produced by selecting images and
parameters so that when it is tipped about a horizontal axis or a vertical axis, a viewer sees a-
3D image with horizontal parallax.

16. An image display of claim 1 or 2, which has been produced by selecting images and
parameters so that when it is tipped about a horizontal axis or a vertical axis, a viewer sees a
moving image or animation or flip.

17. An image display of claim 1 or 2, which has been produced by selecting images and
parameters so that when it is tipped about a horizontal axis or a vertical axis, a viewer sees a

moving or animated or flip 3D image.



interpolation fromdata relating to each origina
i mge W thout discarding i mage data. 19. An i nmge
woizepiayssof claim 1l or 2 that has parameters seCeaiSew4/031493
so that the display (a) produces a desired effect
selected fromthe group consisting of 3D, notion and
flip, (b) provides a viewing angle of at |east 65
degrees, w thout increasing perception of undesired
di scontinuity or aberrations or the individua
el ements of the image-directing device. 20. Conputer
means for carrying out the nethod of claim8, wherein
only the conposite inmage and one original image is in
a menory buffer at any one tinme. 21. Conputer means
for carrying out the nethod of claim8, wherein only
the conposite image and |l ess than all of the |ines of
data of one original image is in a nenory buffer at
any one tinme. 20. An image display of claim1l or 2,
wherein the image nmediumis an el ectronic display. 2
1. An image display of claim?20, wherein the
el ectronic display is a cathode ray tube, liquid
crystal display, plasma screen display, or projection
di splay. 22. A method of generating a conposite i mage
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of cl ai #f Gomputggigsers for celn@geldtuﬂgunw@epd ¢fielaigeSs Wharen awlydke composite image
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sel ect eature | each or.
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enmul si on ﬁ&rectly and not t hrough sai d one of said
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angl e c?drfﬁre@wﬁuplmgofpbmt Neweiein the glagjtonic diplaytis ol cethate ray e, liquid
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be used to, Vi
and belng composed of parallel slices of image data derived from two or more original

images, and the image-directing device comprises elements that parallel the slices of the
composite image, comprising remapping image data from two or more original images into a
composite image by optical means.

23. A method of claim 22, wherein the original images are made to overlap onto the composite
image such that one selected feature in each original image is made to coincide exactly with

each other in the composite image.



the conposite inmage. 28. A nethod of claim 22, wherein
the images are projected through a barrier screen onto
wano@emiiaron in registration with a | enticul ar PCEAS2004/031493
array attached to the enul siton. 29. A nethod of claim
22, wherein the conposite inage is contact copied onto
an enmulsion in registration with-an i nage-directing
device attached to the ermulsion. 30. A nethod of claim
22, wherein the barrier screen has cl ear spaces whose
width (WIl) is Iess than Pbs/NI. 31. A nethod of
production of at |east one of a lenticular |ens screen
and a barrier screen by replication froma flat plate
that has grooyes in it that are not parallel to.the
s PSSP by @ opssinghemulsigyred] ygfﬂ 0y S PEHCPIG PR O
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b. tilting the barrier screen pattern with the program to the desired angle;

COITIBI’I&H&

c. cropping the image on all four sides so that the sides are once again made parallel and
perpendicular to the horizon, i.e. horizontal axis which is parallel to the edges of the
computer screen;

d. printing the pattern on a transparent thermoplastic substrate for placement on a composite
image.

34. A method of producing a barrier screen for use in an image directing device of claim 1 or 2,

comprising the following steps:



producing a barrier grid having openings tilted at the
desired angle. 35. A nethod of production of barrier
weenesasiaai t abl e for use in an i mage di spl ay oPctTiuaRom/31493
or 2, conprising the follow2ng steps: a. coat a clear
t hernopl astic substrate with an opaque coating; b.
make groves at the desired positions on the coated
substrate by a tool selected fromthe group consisting
of a conputer-controlled spinning drill, a router bit,
a scribing tool, a dianond tipped tool, a laser cutter
to produce the clear areas, thereby producing a
barrier grid having openings tiIted at the desired
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actﬂ@ﬁdufg&ﬂ:f&[olwﬁgbtafsi on with respect to the sides. A
a ped. tool is required,
oo Bate3ape bl ol SERALLLP RO Lo Bol i shed with
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clear areas.
39. A preferred method of producing a lenticular lens, an image directing device of claim 1,
wherein the lenses are ata desired orientation with respect to the sides. A hard tool, such as

a diamond-tipped tool is required, whose surface has been machined and polished with the



separation fromthe hard nmaster. The nothers are used
to make copies (called "daughters") by electroplating
wandsxsparat i on. The daughters have grooves i nPCHaI$R004/031493
i ke the original masters, 4hereas each nother has
bunps i nstead of grooves. The daughters can be used to
produce |l enticul ar | enses by conpression or injection
nol di ng, or enbossing, for instance. 40. A method of
producing a lenticular |lens, an inmage directing device
of claim1, wherein the said soft master of claim 38
is coated with hard material, such as nickel or
chrome, and is used to produce I enticul ar |enses
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44. A method of generating a composite image for an image display devices from two or more

original images is by bicubic interpolation. As mentioned hereinabove, the height of the final



| i near boundaries, the substrate being forned into
lenticules that are parallel to each other and not
wopao@lizeds7t 0 a boundary of the substrate. 46. AQT/US2004/031493
i mage-di recting device conpdi sing a barrier screen
conprising a substrate having |inear boundaries, the
substrate having |inear openings that are parallel to

easnipositt RGEe RN Btk of BR hdhleLbr obi Qna@inggéé GQ@&*orQlfthethﬁposite

substrate. .. o .
}ilnage. For ﬂ?ree initial images, the composite image is expanded by a factor of three. Such

an interpolation is conveniently performed by image-processing software such as Adobe
Photoshop®, using the “image size” function with the option of bicubic interpolation.

45. An image-directing device comprising a lenticular screen comprising a substrate having
linear boundaries, the substrate being formed into lenticules that are parallel to each other
and not parallel to a boundary of the substrate. A

46. An image—direcﬁng device comprising a barrier screen comprising a substrate having linear
boundaries, the substrate having linear openings that are parallel to each other and not

parallel to a boundary of the substrate.



