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22 March 2007 1 OWNI DI RECTI ONAL LENTI CULAR AND

BARRI ER- GRI D | MAGE DI SPLAYS AND METHODS FOR MAKI NG

THEM TECHNI CAL FI ELD 5 The present invention rel @2 March 2007

generally to lenticular and barrier-grid i mage

di spl ays. More specilfically, the present invention

relates to lenticular and barrier-grid i mage di spl ays
OMNIDIRESTION Al YENTAOUL AR g HDIBARRIER - G R OVIMNGHIDISPIVA Y&M 1

METHODQSLH‘JRQQM’IH_B i mage-directing device, wth inproved
erformance by being omidirectional. 10 BACKGROUND OF

THE | NVENTION I ntegral and lenticul ar inmagi ng have
TECHNIOREBIEIOPOosed and practiced Si nce the begi nni ng of

'Ithle1 TCSCIQ mvengen re a ¥ genergl ng ké.gler clr—ﬁxéd %geskilsal?)r)sgf ct or
More speqnfn:elyr §bpfeseWmemm @lateepq)th:nggxllaa pnd bamsieyi-gnig inmeaditplayal and

compnsm@ mg'eqﬂeaxhh%ﬁidldink a VIavﬂE ﬁlrﬁa&eﬂ)d a 1h1§£eedugaiﬁ 9@6@9 no
ament a%}éghange L n the way | enticular 15 i mages

with 'mpmcg]'f(e O B 8718 OFPISETRR. has” been to sel ect two or
nmore individual images that relate to one anot her in

BAcxcmwqu%gm views of a 3D scene, different
franmes of a novie, video, or animation, or just

Injrerd apddsaticufanimpeine fave beop prarassd at“bm‘é“élﬁ'e‘t? thts a product
beginning afiitle 10{" Cenpury,metablip By Dp]ﬁnanﬂﬁd andl btdrs, ﬂlhﬁinbtfn@ﬁx 1980 ot her

h th ‘,JOI{%G@,%I 0 icture. ntsthe viewer to
S eggﬁgﬁorg?dtg |oﬁa“F"ﬁ%m%p cucelad™i ndi vi dual

commercigl E§‘“‘feﬁ’t°& ‘PFEﬂltaF kﬂceﬂq fiyedgmentdl F‘Eﬂw in theawlmgéarsl i ces,
images wotthi ch . may be vertical or horizontal sl | ces, are then

| ed th t
TR e B b PR dr s g ST B SO g o

g a
one anothey tﬂé@ﬂlﬁ\gﬂ%@}ffﬁaﬁ ewwmftaépmeng difateat frafnesoifin madd) vidéo, t he
or animatibr) 6kl jist @liént | InfhB&E QR a chEEHnSophcmeds yﬁd&lﬂt@n& s Ve bdegbd with ,

a.lenticular screen.
an afer el 0 O pds St %8h\’feéh°tp'°8h°aTva“%}?§é’é‘“’6'ft° PRt i rect i ng
partition thy sej¢cted individagl impdges imo mpltiple inpikze {liaéss Thel imwge lideg WhickOne t ype

may be veﬁx@ﬂplrﬂoﬁﬁﬁtalash&@ta;e%&l r&gscﬂ{lﬁgdtﬂagl?tl)%exxer ifth one composite
ori ented opaque elenments, referred to as

]
image, Whﬁgﬁgﬁﬁ?yﬁ °'§%‘r“€%gﬁ mcﬂwaﬂ?é*f‘mt & pewing surfaes gentaginedate i ng
from each ditr igdividehipiages Gis irgage medidyis @beriad with ek 1h16@|-d1rectmg :
device, e.gM £iRuhQQsHS- This array of cylindrical mcro-lenses
Is referred to as a lenticular screen. The effect of
Thereers tra gwventiprebtypes gF imasger directing davisespfakbe pumesd afithisvi dual

invention. IOiiB.g'ﬁSqon{ﬁﬂsey\hlbaﬁEm \ﬂﬁreﬁlcﬂﬁvscﬁmllz%ﬁ*ally%shtgdmﬁaqﬁprrpos' te
ma different

R V|smprle|n daII ach fr
tements, %@%Q%ag;ba 6 (‘Lf‘hth agte i f’t°8‘&# Bt CTRIEY | enses
an array ofi¢ylindtica cﬁﬁrlmsftﬁs @ES g of qmrtdemlz micedleriser it laferrgicis 4s af or

 lenticular SOfeé}e IThd éﬂ%&t()f @E\ﬁnagé Jlreumgdevﬂ:@tlsecg haid ’m%Qx%lm’meef W nnek

whjchwereassemlbpg t t&bmﬂ hodol og ?{/ record a lenticular 3D
Ko s TP B s imags §'tle ﬁ‘d'ﬁelb"’é'ﬁ% fﬁ°§‘ adiffespded in a
Vlewmgpqglaﬁera thr ough 35 a lenticular ~I11l1~ ~~lii i~~~l

Thel usd oF titfebihdndidutdr lclnses Las lbgzln prop(;]sgcﬁgng g'nplemented in the past for

other functions. In U.S. patcnt 3,409,351, D.F. Winnek disclosed a methodology for

rec_ordmg a lenticular 3D image in two steps. First a negative is recorded in a camera through

a lenticular
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*@00002 * 22 March 2007 WO 2005/ 031687
PCT/ US2004/ 031493 2 | ens. The individual strip-imges
recorded behind each of the lenticular |enses aré2March2007
We@wesere7upon passage through the | enticul agctgddsos/osziaos
el ements. Due to this reversal, viewng the 3D
negati ve provides a pseudoscopic inmage, wherein depth
is reversed. Then, using a projection arrangenment
lens. Thegindividual strip-ageh@tordadigtindvachinf eibmicir bgsegarTegadiupe t 0 nake

passage BrolR¢ eamchmaé eltﬁfcﬁtﬁ Bue th msml,e%gaﬁ {iEkhgte 39 ? nE‘g‘ﬁ%t I ve i's
ens_on

cted other lenticul ar.
prowdesg c{xcgscoplc 1ﬁmge w(l)l?rigrh % atg I’Tﬁ trceverfed. TE Ouswﬁk%rojacnox*arrﬁ:éimeq

similar t°r*mt gse v'@ben&mns faesttieto ki A Fonyaytigsal prins, thedenfigileyer |
negative Sspejected thro@h aibtie leSiiiler 1k e pAdiogkapkiic prineiidicrif] thl nfake an egati ve, -

final 3D 91§Jt. qﬁ§§t¢ﬁ)§ﬁ’ows Mﬁt]aﬁmgg% Yot ﬁ{gggrmgﬁ]s?, O%J éaxge A EGfS once

ce an . orthoscopic 3D prl nt The probl em
el gy %‘HGE “ﬁlﬂffé‘@ﬂnha © SFP TR AETH B Her ent
orthoscopie: iR} I?r@al'he [pioplem created byenraieciing ereimpgy with en igherent ¢rticaldineof  t he
pattern (dub foSife striie ikt i leAtioul Jend) thioGHAQRotRNREHAR line\pferh (82| | 1 ne

second 1&9@&;&%&9) 1! tLJL%au]og ofsa%; Eﬁ%&% ﬁd&nglghsc)r y the

eatlon Ire tern, 10 dimnish or
cinisas frgpce ‘th?sm%“d?%"mt Wém%ﬁ‘ﬁé‘ﬁ‘is AR s bERE o
axes of ﬂpa\m leqﬁﬂllar Wiseriidetsmiperdist e quglobetwiemte trm lemsesghogld bet ween
less mtzm@greamsev@fwgnt&gtom in€edih @Mbléolers] €NSES. He. deter rri nes

elyeen t h
U%J%?theﬁ Erghcagghng al een groqoscd mr evvw%n 51?]8,%3:/ E g}gﬁlgﬁr .P
and R. Taylop, JRispatept tqaghes ﬂ&b‘f“h@ ke tWUQ,f @Opfimages, B ﬂ}e@ ﬁ’talt‘B ens’ar s h as
with respegdt ®©dhelyetinal, digitre o editiplex thd ifmgespakieny, atactdiet, tbafer by S.

lenticular@Hh ‘I‘hbrﬁkgboml fmﬂculgrg’lcx@ Rfent3a eﬁ@éﬂb Qhd they%ée RAdGiky teac hes

productsgg-‘r,tthgm?ar te themto a

a
gr & °"°W%VCF“§\A§ 8‘6‘?’&%”1“1%“3"@?? ?]Pf‘gi‘t tho Wi ti ze and
tit-angle grifjug pigstyeleeriesy @nqllwﬂgesﬂ ig totvim} theptilied) lensegiscanding themusndt 0 e t her
portions & wadte sotthaCtub €Nits des de Veltied, MG OGIE twocidisibeiby hodizontdl.e NS

The techﬂule @&Hg?djed\ém l‘o@aﬁt&gjtﬁé ﬁniﬁﬁgiletttlgﬁ'ﬂ algogtta%rﬁcaf Q‘g 1%\{‘1(?% % I;|e;jy
stereos r rent ‘&’ﬁl éf g@%ﬁ‘?&g l‘inf“f“ 9 p“f"ﬁ’é 2lafhge-

P‘°‘"d¢sl‘1ﬂ9‘tmg&wg$e m nus ni nety degrees. Fi naIIy, the user is
© TheGnveritdr Blieveethdt iht pridelard neRfheledd FEHER rddaagortsltg@mtw e . 20

theprodu%“afa%&ﬁpoﬁé ay tﬁaQ r&ﬂ@g thsyk&e Borcetv ueﬂ?clvq S are

rtical, t er two sides belng horizontal.

D print.

* various vieying ffgﬁt’fﬂq?sq‘[j aﬁfsa&ﬁ%ga@as of Igeiontalyy iyt et

herem, ndr tha imgthadelogy daforimgurh a rormpbpiieimage wiich worksatith aslied legicdw i des a
or barrierSéréth, ROGERRNerbin, 362 thé Ixneﬁbdﬁvbttnﬁlqﬁwl@& Terf¥ular Yohied dBbairef at in gt he

[ ti. cuI ar about a horizontal axis provides
: Jb&cg"?)?'%gm"igﬁp 2. The inventor believes that the prior

art nevertheless fails to disclose or suggest means
for 25 the production of a conposite inmage display
that produces the sanme perceived effect with various
view ng orientations, i.e. whether it is tipped .
vertically or horizontally, such as is taught herein,
nor the methodology to formsuch a conposite i mage
which works with a tilted lenticular or barrier
screen, as taught herein, nor the nethods of making
tilted lenticular I'enses or barrier screens, which
are al so taught herein.. 30 22 March 2007 3 SUMVARY OF
~ | NVENTI ON o _
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Exanpl e enbodi nents of the present invention utilizes

i mge-directing devices, e.g. barriers or lentigular

| enses, oriented other than vertically (zero deé&gg ThZOO?

or horizontally (niqﬁty degrees), that is, tilted, to

di splay two or nore individual inmages, each viewable

from5 a different viewing position, i.e., view point.
SUMMARY HoRNMENTI@Nges on an i mage nediumthat are

Elaspl ay&dmﬁayofme%aqgn&eh@ontﬁ%ﬁ{es magbdlﬁgﬁggmhgé?' L %e; he

barriers or lex&%ular le % iﬁrl Fan Gy srtic lelg less

d‘sefr‘)? e Sy (}F'Pélﬁ%“f)d” bargonadly g, rock
(ninety dcbmsk_tfanr@l tiftest, tohljsplajr@u br ore Mividad) ihagts, @xli Gevable @bAUt a
a differentBdliteGRLit AN S viel D@kt t§mpas@91 Qséa%' Ozimt t]g exanpl e

disola q‘o I ments can present Hesi re t he

are displayR é’%i\’/éf’mmfe‘he Fad) ﬁ‘&’stémlemthfaﬁamgwaﬁwawn@ rqeendleespt
of whethepthey) are b@l Hynawing xidufrhee tﬁnsbegl |rmmick adl o) RYGdal € | mage
rorzontal Y ofBodlh SOANEE M 1 Ik DS BRI B e R B e P 0

the view ng surface sta Wr noves
can PTCS“B)B*‘" desizefrffaqt encthe igwerimhen hmmgtah@t alppgs weraxis (reyement i s in
In an exarﬂald’kﬁ{bbtﬂﬁﬂ{r,akoxﬁﬁosx‘té%iglc &Rl bedhfpfa?t!d Wi, the(a@snl@é‘f*ectzﬂyy ot her
I O e
viewer’s raqypreptis ‘WWW“?‘I’P&YFWI dirgation, @v mbst anfther diveaios,i cal

relative tom&tvtcﬂrfng sﬂ'ﬂxye e 1Jcﬁh@4pb%§:hﬂ9‘é%@&xg E)ym D Gevling Vi ewer
e di sp ée remai ns stationery n%y produce

surface other Lhan t C)é:qerélg? Prﬁcéxf T, aéhwlelrglagﬁatmo(vanqn} *mﬁ'i‘eng t he
viewer whlllp,ﬁg gnagq displag yemains $taiobdnemayi ppadte visal sff@tsitanas y. The

eqmvalenﬁ&%mlg%e uﬁarébeﬁmmlﬁwiyw& sss&ng,g,gv gl el TRt Ihods to

bodimJENEr ate the conposite images i mges,
embodimegs i’“ﬁijai‘ﬁ%‘é?d" ARpHrags ﬁét"ﬁﬁ‘éfs‘he Pmpesipimageagendi r ect i ng

individual Greage< asirg @ixXplrhappiRgmétases or barriers i s t il ted at the

Iﬂﬁtﬁﬁn@ée[ﬁgcnng&vép&hﬁns%rg léngé’stoﬁbafn!r{'e\r/sels t(a?e rpre erre

e opghOld zont al pla ?ance
angle of fqriyfive degrepsdey? h@F?“@&Q‘*“ﬁH;‘F tp Ehe eragn Wh@?@mh deidesiree  di spl ay
effect mayi b@ sdeh pperdhedinspd Hlslﬂiytlhﬁfpad dbBut RHek ﬁQﬁHrﬁ&nta@ !fSr theNeriVar t :C)C al
d a ext ent t he, effect may bpe
axis, an tﬁtxsbéeg grrﬂrjrekgtle{l{lgﬁmf ﬁ}e %q fna c t.he s&mf i o?x(_}ﬁgmg ?lﬁ,ctlogﬂ tlél‘ native
altenative crBgianes of e weﬂthileﬂw wm"reetm,g deiee maprbgrdedatnmCt i ng

other angl€l@ihbrQRRan aHY-fIV€, zérb,lof BktPdegr@EYY. H&&:U& Tin g,@g;lgmgtg,g her than

_ zer o t ees). However, in such
embommer“?tﬂéérér% 5‘ SN s&q“ﬂ%ﬂﬁ © °f“ﬁ‘g oftpe effest Wik b lespr ogr ess

when the vigyjing sgxfa@q\pfyhcalﬁgla)t iR epped(w@ntspetft td theobedrfeeinionddidedtiohe | ess
(e.g. verticWREBY &Jb@:ed& @Mne ] u§ bafae68 off uf tneeﬁﬂk gg g,ylzgna ; "’8 ped with

observer 'in one

repeatedly BB K ey “gB§ SPeFeRed iy orgiRmbimgesiml @fﬁeswu down) than
. become vigile whes thytvh:wmg fefag.is tl]xpéd iz haf didettidn. Ay prz(cﬁcﬁf—‘xﬂit@xd thy

desired effec? EH lﬂ:ngfaxtnecJ vﬂIeB th@gl'{gie o'f le 1% }rbm%.v e%regsotct) el af the

g ori gi nal necessarit ol O @Y°S| bl e when
egrees, andipe e\ﬂb@v@row@ﬁﬂgma@em Ssvethyﬂ;yedegrens, b prefrablrdomon. As a

thirty degr¢®s @GixtyQiagredIel énktter bt fodtd tdiﬁ%' Jeﬁ'gcs ehd BphevidBYy be

 ctated, mo&gkf@hﬁﬁgta@hu?%ﬂ;-g‘éﬂedg Ie of tilt is fromfive degrees

€8s, and preferably fromfifteen
‘degrees to seventy-five degrees, nore preferably from
thirty degrees to sixty degrees, even better from
forty to fifty degrees, and as previously stated,.
nost preferably at about forty-five degrees. 22 March
2007 4 The present inventor noticed that conventiona
| enticular and barrier inmage 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 5 display |2t§_ March 2007

first rotated about the Z axis an arbitrary anoun
before ti pping about4the hori zontal (X) or vertica
(Y) axis. Additional ‘benefits of the technique of the
exanpl e enbodi nents are that the view ng angle of
TR preseptinyentes poticpitia conyengiprgblenticulprand pamiqimagsdispleoh | ess
which do n have ehaibbagriersgph BEJci lgd (th?at is rtﬁ‘@%@e&ﬂent@:ﬂ at S CHMicah br the
een.is |less crltlcal and

0
ninety de%?glgrllz\r@gﬁlg Spro%ggc a?ll’{ e%‘ect, Slfcgrzs e%r moflgr}, e‘gﬁif ﬂﬁll%ﬁ di s pI ay
display is gjpped ?Pﬁg‘é" FxisgIeTthinero anindyadegiees and leveh i image
display is 6Rebaed &bkt HeiZGSis an ﬁﬁ&ﬁ?%ﬁﬁféfoﬁ'&xpﬂﬁé Muddle sane

h 1l |l ens oriented vertically or horizontall y,
orizon 34 rver{lcap(gécr easing the 3D or notion effects

Agetierkeesdts of ingewiqeanf thyexampiromedimuittar: thdnghe pr oper
viewing amblld" oﬁ(ﬂﬂ% Gitlmﬁgc xsdﬁﬁé? e ﬁJan’ BHRRR fesst ngn%n)?o%l'gg{n Iiser

reduced. an S S8 OF | ent.icul ar | ens screen use W ng by
> *opt cﬁf &I TRt thths YEeen THpSS critipal. ad RS dmagan be
can be utiliped, ffor 2nychiven QIWIWDTMﬁrésylu&fh)kndBﬁi@ﬁoﬂl&dlch&ﬁctehiﬁ@ udi ng

as comparBY tb Wirfyihels %&J&%pﬁ@ﬁw& V@S‘L‘Wd‘ h%nzf’ rﬁ.ﬁlp ap i c errul si on,

t | ng Landa, ht| et
decreas1n£LF Pm&f%@ef’m@% and el ectronic inmges (CRT,
Ith43E) capbeampd \pm];efm;iemrhangeﬁexﬂ ofidéta v RRPEAS the CE! |

amer SCr mtic Yo cre use iewin Ot C T u
b ELJ,]QP[@t 'ﬁ; ieAllere Bl uel RS ‘ieD bﬁﬁf’gg{]%ﬁéfgpe%ﬂﬂﬁ’és %f"% ecting

@g convent I ona
method capy B‘i/‘i‘“& witly WiRualy aty dmsge @\edlafn,danMWchbcamags tedbns can be

ink jet, lithd Seededdribdhg [ IAG 4 L%ﬁtﬁiﬂl\ﬂl’%ﬁb‘aﬂﬁk deduliRH %&megu{gh

| e enbodi ments_opti o '
ete.), and éc{j\”@%m)%’fgg?s (g \)j[’%?) PP RPEaRSP g ﬁveﬁ‘fﬂ‘P‘“ﬁrcﬁ% BRoPSon of
front or reag projertiph syieentetsn). dyfthduaiiengentonally-atresichied pragdaieeing he

devices subduk bdrfdr SndQé’ntlJ:uﬁB Sckeeh caf beusddSfathne prdddit fﬂpé’nhﬁ'nt ﬁlo{‘l gr t hi S|
e exanpl e

t hout \Natln screen nmateri al
with Was“};% °’aam$;é dé{?eéts ahjjog lE"B“‘%Fs(b‘(‘i'i’li‘i Broyfle forthegiesign ¥l ay and
productionypf spaejal fmagter c:pqndmﬂm; plags to prothiva thebhrdivrs idantitule s@esd r ed

appropnat@foftﬁﬁtcclﬁfqm; \bl%OGUW%MﬂQYCrJeﬁgl% Aless of whether its .
view ng 25 surface (i.e, the viewng surface of its

The APl rElPLmyntiae ple fpseyidsse trasadipriayiandmeand for or a
producing i} ¢ghat firevades thaodesigH Bifest of &ha yhs;’rlxy rSgardMsE 133 Wh@tﬁ@%%e\hﬂg t he
surface (i. epfﬁ§ {nE\l’ng]sugice BHE u}ﬁ Q}Qﬁ&ur@ 1S ?ﬁ?f’ 4, gIth‘b énz\é\%%}foggs t htepg is

p 1 zi n
vertical, ordhxro?t a@haélsa%fhgewf (8 the ppgitiog Pgﬁ!ﬂ’ wywer esthe Yievet wpghedl about

- the displayt hiailizilg & Elxafnplla Exﬁlﬁﬂdﬁ&ntg higrde §ﬂlf 64 285 86t e dls-Enx S may

e PSR BTG g by Sl RS
the dlsplaylahqalgtée qj{isr\@@b psmg-pgﬁlcglhre(n@n pricntavidri of the &iﬁaga-dlprcﬁk[gt i cal
elements, WHidhta€4 pricBcaBiatidik hlk!ﬁxllyelyaﬂ@l it duft 'a&iUL for Qﬁegog ) tlfyo s @

ment i oned above, desi red -ef f ect

’ n
mentioned Qbove g'F deglr%léf%cﬁ W% &)e g@dlﬁc%gmwerm&wx%riswcrtes pect to
. 8 smuOHmyadlwtaapﬁleeohn&pdmyxtsof t he exanpl e enbodi nents. 22

March 2007 5 A feature of the exanple enbodinents is
the ability to provide an i mage display and neans for
producing it that provides a 3D inage wth horizontal
parallax while tipping the picture's view ng surface.
~about a horizontal, or vertical, or alnpst any axis as
the viewer watches. 5 Another feature of the exanple
enbodi nents is the ability to provide an inage

di splay and neans for producing it that prOV|des a
nmoving i mage or animation or flip while
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the display's viewing surface is tipped about a
vertical, horizontal, or alnobst any axis as the
vi ewer watches. Anot her feature of the exanple 22 March 2007
enbodi nents is the a?ility to provide an inmage .10
di spl ay and neans for producing it that provides a
npving or animated or flip 3D imge while the
Afrps Shesxagiple smpefimenstistheability o iPfpidelarcitpagstdisalay and
means for podicing tial provies 4 I Alage With HBLFPAGT paflidk ik SppirfkShel he
e of the exanple

icture’s v al 6rizon L h?er Ctleat
pictu Yéw%‘é"?ﬁrf YEh GRS Roriz o0 F veri l?raﬁ%ogtrfgy Y as s SiEd i zi ng

nbodi ments Is an €
watches. data fromtwo or nore reI ated i mages into a conposite

Aln&&g &aM‘B Ioﬂthe &&ﬂplb&n%aﬁ%gls R LOHEY hy r&\ﬁdeaag im

(]
'dlsplayanb&r?aqefor cti n@ devj.ce such as a barrl er ‘of | enticul ar

creen Efr?] fm%ﬁta LETOLLRYE BV Ig iPRSE Of aimgionr Sipaile at a
the d‘spl%ﬁ igwneesyrface/is Arpadjebopaivertica, horrotithicor@tniverrany aXRGethe t he
viewer watch@ge- di recting device having its parallel elenments
rotati on about the z-axis to

r t ed a tilt
. ?déeé tf“f’ﬁth?ﬁxé‘flple ?i?Pgﬁ‘ﬁ‘@’P'%‘SS’F RRKY trpapvidesp Bnage ni nety.
display an@eg:mefesp)rodumgjt the proid&tautioging br atnhﬁtee xamp beikdgbodi ment s
while the dxs%laff?aaa vé ffacpfsqlgg,&'amt 4%554,1]%5 cal ralm&%,' cul ar

s th ose barriers or c PEhaes* dfE® ori ent ed
”‘e‘”éfw"é angl e other than zero or n| nety degrees, which
Agatier frgure Sﬁﬁb dx@mplé &Wodimerﬂﬂpﬂﬁdfﬁﬁcnt H@aﬂ?foaﬁorgm i bed
data from 18 o&hdte Waldd sting.barrie entl ul ar “screen
o ratertal . %%ﬁ ?co %?t%’mé %;'I%hcé‘?( pTYE Q’I‘Pb‘élal nent s
an image-dirgctipg devigg jughy 2 § b‘tf@efﬁf leviceler serpeni thragekes eiclspigiyl and means

image viewWable at@Idiffdi¢ad vaigage boltlth:@hl thY daét gfﬁées%é’\ﬂrnqger dx%&tﬁ% g.angl e,
rception of an undesn rabl e

shed
ravin e 30l OS] b R Ry it s ot on
an angle %mhara@toarmsw gegreemdd not i ncreasing aberrations or the

Aﬁkﬂfeﬂﬁ{iﬁr& thQﬁ(axﬁﬂiEGen*B@Jlﬁxéxﬁr i$m&ns fok FOGERE bddfer BGCOT dance
irst as t he present |nvent|on there is

Wit
lenticular s&chons wfrfl 5y amers or g er ]a?sgspﬂreagpeﬁtew AR gﬁglﬁgtharﬁhqnﬁﬁg er medi um
ninety degrlgqsow;pqg.cwgae ased teewiwErosposfiaienge Aldeboitbrd hetagRitbud ect i ng

wasnngbagﬁrﬁﬁﬂﬁcﬁlﬁscm%a@ngl the view ng surface shows a
n;pfgs ite jimge having horizontal and vertical axes
A‘%{’ﬁlﬁ BITY ESHTRESToetimnsyisthe @1”‘%1°|P€<é'§1°eﬁlmazﬁage dat a
display anditesans\f@ ghrob tcinititheDprovided ® wiieOVidvg hd Wakle, ahm%s co- m ngl ed
dimin WS es. retllt 0 as not
st p ol BRSPSl b Piand el i
motion °haB"F‘e‘TSR"é a’t"d\?b‘ﬁ%’i’aﬁlég 1oERjiens ofhe RerPaptionsof the damsets @rs i nt ended,
lenses. and wherein the i rrage di recting device conprises
ular |lens array or a barrier 35

-alel t
i SRR Ftord S0 Gty it Pt e Pt e

~ display co%mpm@e mn@geyromﬁpg;dqvlmnmﬁadchﬂd tnhﬁlagi:FdlredﬁBg e

device, whéd¢in @é Wédingd SBLE SholvPa Q)%lpwlé [kt ﬁ havﬁgﬁghzgxtﬁ q}idct'e 1aaq rent

i.ons, wherein nmposite an ori gl naI

axes and bemﬁﬁ%’néngggggpaﬁ 8 Rlé;ﬁs HGvasge fa c&ngglcf{opﬁwg otypRte riginak ect | ons,
images, co-mingdled \rdgm ondiakge Wholideh@e oltddgh Bslot to PRARI SGugect i ons

' horizontal dr Seritditaxds BF Re éﬁb&ﬁg ﬁgges u'penqtfqg ¥newe {enée:lesg onposi te

wherein th g‘gge according to a set such t hat
erein eérg mr?chrq c&;wfelfémgrgﬁsgleg@%%@ueqlaq lmg@g opPbaifer ch 2007
screen that &etilied togha bl eby idest of tha cMiqﬁmrimagre aﬂﬁJhd:hlﬁSﬁhthvo Wh ether the

more orlgmmI nﬁﬁ@eﬂg bé“{llil@ggh g‘gm %Hte nt v:eg/mé d)osnlx G h\(j'g nt ai nin g

mposite | Na s a2 vi ewer-

CO
. composite aaﬁmnaldm%f e ﬁlfeapowmta sq,z@cpr{s jandedub- sectlons and i 1mage

. data from the original image sub-sections is put into selected sub-sections of the composite

image according to a set of mapping rules, such that essentially the same sequence of images
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axis as the viewer watches. In accordance wth a
second aspect of the present invention, there
provided an 5 image display conprising an |nag@2“m“0h2007
medi um providing a vgfmnng surface, and an i nmage-
di recting device, ein the viewi ng surface shows a
conposi te image having horizontal and vertical axes
is d‘SPIaYCdr‘fda ieven gegerdivp o el therf thqpdavangd setfacs bfi tedsag@imetiRge dat a
contaxmngd@hbdéﬁéjimgée%ﬂatsv{@pc@ relatiVPb G vQMrQbJL@L on%gi?(?r a vgrrt]ldal the
e-directing device conprises e enment s f

axis as the Véﬁwgwaé“l f'She slices of the conposite image,
Ircmmmteemhaeeboﬁmmehaf the pris@ntfi@e@ioh, @lereSd prodded@f  t he

image dls;@é}m&{sh ax'u Qe‘%nemmg,l}o‘%,dt a';,%%g &8s hgt, , %ﬂ ?‘F parall el

" her t hori zont or vert| akes eof ; and
irecting dFH‘é° é‘!‘cé‘?‘\‘bﬁf yewipg suffyce shoprpgyromppsite malgwgmaemre@war e
and verticat @¥es @gipeingliongbsyd dsﬂphx’al&dshca@iaerna@a/datafaem/da B&h &% opr 0V' deS

more on S | | 1 1 ad C\gcc rgdnsgsfee
gﬁéw&'ﬁdu}é ’L gdﬁe fi ¢ S(ff’ ; mmﬁ%&%@?ml °T$°| s t| pped

surf ace | S egar
slices of thg sospposits image; ctmemed mthfv elpema@aﬂ slipgs of the kommagednatance

are tilted soVhstriat ta pirfliel &h&%@@ﬁzoﬂﬁl of NRicAIRR Mfeot: IR eleRBnes L hETE 'S
a composite i mage

oduci n
of the lma% dqrecua%%vfce B °°"<§ p§“d|m§3¥ é’Hgdtrbﬁ' qehyi %\RASH@’ RYdesice of an
essentiallyjthegtpfee degitl effacition te inmeosugve db tiphedorgaintieasnof whether it
is tipped albdwhgdnfaﬁ&tvbrﬂgl ggvice having a nultiplicity of
al | e tg g}ngnts conprisjng: partitioning two or

a°°° a5°r° WP A i< PRy Rfdhe PESRORnY SREefe thera BiPFRYided B ct angul ar
method of mgmq;gp cagposile lirhage fieadet @@ dplalyes biDx G&GAY sOffe oitalﬂe I‘ eby
image mediv] Wifids ﬁl:\i/eg%ou\épinqgagq glr&%% chwe alv!nea mal ghcg%

el lboundar| es; selecting data i ons
parailel elemsatss F%WF@%S‘F}@ Pagifiqying éY°é’é fnerg ofgingd a-maaeSb mlvmam: bamangerrent
rectangulaf tonmiamg, ifie G- iicansnd Abchedtioh; Haelyl Ok QficcAwIGHHRQSH t €
ltel any S0 (. nd sub- sect.i,ons
pesl onf {FR DLl Shlbind IR SRk ABSR A0, BHRASH SRR o |
ta into a‘hﬂ?“&ifﬂemtf‘ﬁ@ms éFG?ﬂﬂ’a?"idé@ seftionsrd a camnosits imhage;iwkergie, and
the sectiony\ihd [stﬂ:l-sﬁctbh]s&rﬁih&ﬁ'ﬁf%kﬁpa&ileltem okhgxﬂﬂ?doquotr fakfid B4 of device
the hori zont or the vertical
the b
e oundagisl%é G‘g% n%ﬁgl € méa e 6% ] Yherem the e errgﬂtao @?%Fﬁecﬁ{ﬁ ion of the
device are 9t parglle! tp ghe Borivonptsl prihg veiticd pxwefrt[lq composiH imegetandn Wit h

wherein md’tﬁﬁﬁﬁﬁéwéuﬁr ﬁ'ﬂ@or&@ntﬂgm%ilﬁﬁec‘nmﬁn QsFec{ LRRI Ng of the
(.gortl bout. a.horizon or. vertical axis, di Spl ays

‘composite 1ma§ AL P%Tq %; t}i: H%aggg’ﬁ’ét \tl;x?%za%{fl Oéff.lﬂé:eltagls drsHIaﬁC cordance

essentially the sgmeyispabeffdcls. aspect of the present invention, there
' In'a&:oﬁﬁ&ylwgf?gfoanh Jdgﬁl::th)@ﬁte Ql'fese& %%hqgereais &9@? site imge

method of %ended to_be 3/ on a Vview ng dce of an
ocotpn E HEOFPesie WI‘?F?:‘H“‘P% vubé%éldawh?wnguaﬁurface of an

image medxumagﬁhdh vieed ﬂfbggmvmigedﬁéﬂ&@&dcéﬁaﬂ% tSheRbiayash i n 30 a

a location ah@gr?ema%’ﬂ tﬂ?g Terg D ~t ¥0h£‘é ﬂoor, &%ﬁrgaté{: ?ﬁegrl}/gdw th

respect evi ce
device hav1ﬂéqlpﬂgplﬁlt¥ﬂﬂpptplm q:l@pepty cgmprpmg;ﬂah@bmlgl teoremntas

original im#&p@d)pich Ma@@havﬁ@feﬁthrtghl@lmomﬂaﬁemntg KectidA &nd S §egfo£]sa| i mges,
l'ar boundaries, into

o t
thereby f°"g‘“§%1‘°85g§9°g’ﬁi “°t i grglggec P"H‘%’%““‘Fﬁﬁr"’é‘ﬁﬁelﬂ"%'rgr??'ﬁ§°‘§l i ces

said sub- seqmpseﬁarﬁigglmaldpdw&ﬂ @3 in@@y arodngdnivet fhxaingdaribreaad and

sub-sectionS 61l aQSﬁqboB& ﬂﬁ‘éea wflgrgﬁmle §@tioqs ﬁ“gubss%%hsqpess’h e(s @/ﬁircﬂ angl ng
sel ect ed gat a info an arrangenent form ng

parallel eacl?{ otlh%r but are na%mg og;tfﬂacgdéceltaf '8 It‘l§ fl@fvr apd cva?fb\bglie F’em?’#ag e;

_ of the lmagMquc@qgnietlh:elregemarabﬂ@ thrigrisumb saikes R Ees] | ces whi ch
. composite iR@gehd @hﬁ%&ho%ﬂﬁéwé%{ mgﬁlgnzgg o\aﬁ:;t%al dlrectlonr with

per pendi cul ar-to the f]oor, erei e el enments
of the imge-directing deV|ce are not paraIIeI to the
hori'zontal or the vertical axis of the conposite

i mage and wherein notion of the viewer in a horizontal
or .vertical direction with 22 March 2007
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5b respect to the conposite inmage or tipping of the
i mge about a horizontal or vertical axis, dis y
essentially the sane visual effects. In accorda Q\Aarch 2007
with a fifth aspect of the present invention, there is
provi ded a net hod oﬁbproducing an i mage-directing
device suitable for use in an inage display of the
respect toghpppmposi® imeRvpr ipping gf theimage abloun g hatizénbil 6 vegcd] BGY,
d,splayseggmgn @égg,eals&ygfgegger havi ng spiral grooves enbossed
]g d surface;, enploying the formng tool to form
ﬁ“f"i‘}%[\j’ew‘ﬂi 3 fifibRIPRG] OFfas Aresent ipgension, thetetivmieyided methwlet
of producing v inggeadireniag tesict Suitibleor 3Oin ap ahagl .k,g,hayarme hewndary of
compnsnr&kﬁomeatfomlngto%pc%gpgsﬁrgg%ylmdgrma\%\lﬁssgx grog/% e ﬂséﬂjf the

esent I nvention
on a hard W&ﬂ%m& the mg foplgo quiagxemfagq dixgeting pi(nrlcap}s 4 mage

rectangulagisigpd hawingGienkeftetha hone parﬂﬁl’mﬂp b&lnﬂlﬂy of 4R skle steps of:
he. el ements of the

| 1
I g(!cgrg;ncmm% stkh g%glhe presentI uévexet}oH, dhc{ehl%pro“

| mage- |rect|ng evi cé er of
method ofpyradysingedl comprakize mage dortyes insreithagesipbE bfitegbtveeonmipesi t e

the steps dfi’&l@&m§i tZIﬁanngQJrﬂl@Elbrﬁ&tstohﬁne W%Fecﬂfg d@J:&r@{é&ﬁ @ use in
devi ce, thereby determ nr ng their -

number ott onlgm?]l% es t d sgﬂ:gtmg lﬁtﬁ §?rpp£§1ée 'ﬁ‘ﬁﬂe é’lzf éﬁlecfu@rthq he
number o eﬂmgets @I“Fee'(cth wggqal@wtmg devire) tharébly deferintiing @Hatr piBAM Vi ewi Ng

selecting zdduSsttratE] Eﬁ@tena@'ﬁ)l’ ﬁ@ﬁda?@duteaﬁng E!U:c%@@é% 91 o;;tll;}x%m viewing

distance: ga&e gl n&Fdew ce; selectl ng e view ng-angl e of
B0 & ey e e AigFetRe fPtiess selsesing theivisiing anefrefie dat a

the image dlip¢cting ddvity; dezemolining aapedugi segvidthRge dat a fromtwo or nore

rearrangmg H)ﬁl‘:&@fro'mrmg @rsmclrg]c;n mpl% l g)pfual rows gr ca)u%sppl ng

.according to a pre-deter folit
according 4 Y RELSFRIARY 14YP Yt PROnaRBing ﬁ‘émwemehzelgshe paemeerni ned and

determined gldedléced inl the atfdaealaﬁtq;semadag&te%&%fnkm lolpebisddek thehe use of
et B o o o o SRR L e ebt 1 ol rman

st one neans.
1‘2‘1‘3“1’1‘?“‘5%‘6  SraPRétieaspgict o thy P@Eﬂvemmhoastpecis pofidédhe present
computer inEWi€fof dafiying Jul@E Methdd o the W& U nerGif e LonlfEGE ﬁnagcp r

'andoneor%"f\fafn%kélgs199¥nertng‘r$bur¥f°at hod of .t he above, wherein only the

conpos NS 6P PYi nal inmge is in a menory
Inpgedrdspce aith a!nﬂygbdwepepq ofithe plegnicioeatiod aleeis plotiledan ei ght h

computer B&REGE caﬁimé REHPREERNE thi &) %Qan r&lgt%%rgom& cfQ {n}%\glelt ﬂ ed

" and less thSOPY L€ or carrying out .t
dless th ‘bqua‘ g\ﬁé?@r“w %F&“Wb*me&ﬁfwmc@owﬁa@eém agyongnd | ess

ime.  than all of the lines of data of one original inmage

I Rcdrddn@ WAE TRAN aQUcft bke ;@és&n@ m('en%o% tl'ierc is r}provn‘:{cg] accor dance

with a ninth aspect of venlon there is

~method of ﬁ?nsvliu@é doxgposxﬁélfx% gpitafyle @éﬁgﬂlagtvpaﬁg impge @;m gqntq@sxpgrag e

an image rgdivtaplrlviding @ Vieding frfagg, anll an igAgd-IRGHg divie) mref;.%p rising
vxcwmg Suﬂgce sW? qugiggltg \\llfnd honrg l\érlx yy{ﬂﬁ% a%ggx% 8{}& ngng urap ace :

i nage- d t1n ev C et &)
composed %ﬁrPé\R}%"‘ éi“’?;sdﬁ‘rﬁ'&‘é? data detingdy Bom G argpotvaFiind ivtagés, A dle verti cal

image- dlre&iﬁgﬁev&ia donkb@ilsc@ Glem&RTROSLMeQhe Meds @" thceéo ?$s|h§r§1§ge L Ia%gte he

compnsm%q%;ma gm%llmaée c{gtaffr%r%g]w?/?r dxg)(x?ero(slgx’[glglexgxggg; %qlog?@mogtetuﬁ%
by optical Peany px}deyhex[eiq@xeglemgessof ¢t ihdge-doanijdevitecard doBElle] to

the horizortd] Bﬂlﬁd v%hn@@ adi€ITee leﬂgsx{cmﬁ&@ a%@raf{a?o‘ﬁ% {ewg‘o re
i nal es into a conposite I nmage. opti cal.

ina honzontal ogvemcg{ﬁitje ving)] IFPEChIR the |cerRRasiteimage of fipping d| r ect i ng

. image abmd eworzenta prevenicd] axiqisgldye bssdnGalR3ahd shife ViklieZent al or the

vertical axis of the conposite inmage and wherein
notion of the viewer in a horizontal or vertical
direction with respect to the conposite |rrage or
ti pping of the -
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i mage about a horizontal or vertical axis, displays
essentially the sane visual effects. 22 Nhrch 20
In accordance with a tenth aspect of the present
invention, there is provided a nethod of production
of at least one of adenticular |ens screen and a

~ barrier screen by replication froma flat plate that
1h &Sorgffnwdﬁiﬁ tdnth abgectlon@t pradeft u'ﬁl@ﬁtloﬁ,aﬂﬂ@é ik stbvide@ at he si des

th dhe, & ordance Wt n.el eventh aspect of
method of pro cth)neseaﬁl%astloHslcgfa?cnguhular esrcrecen? 53%7,-&%%?“ 5 met hod of

repllca‘m‘pf"ﬁ'du@ﬂt Pleje thathay aréomes init thetare fotparaliglao thesidemofi teepdpee. di spl ay

RbccbbRcahavR ele»@ﬁlmpkcs bitek Jré}gm mva'Jtll)rpme)Q 03 ﬁJv%Q&a
r oduci n the selected pattern to scal e, usin

method ofg{)roducm ey sglreeg o usein Eﬂ 4 dgﬁBy °Wﬁ aP%ve capm I rows
followmg@t{epsmrmhg theselactefrraam © scaje; g apgropribtely spaggdblhaek dpdr r i er
white coltﬁrﬁxﬁ &GE\NSQ@E&@J ila Wa[;lm:s pIoEﬁmptﬁ{i)r%r tﬁcrga;rlgr LR& pQﬁér}: \Et d angl e;

" R.E % he image on all four sides so e sides

¢ Pr°gm§‘rt% d %\géeafrﬁpph’ﬁd'é" ‘pagear pliouiss éhbEnticeFar to the
once agaitoade pmuel and gerpehditulaz @nbectorizon) ie. Mkikahl 4xg whidhparal [ el to
parallel totdn’,%d&gm chtxpu‘iJP ?cre%QﬁRhﬁngﬁ] %S:Je?neorl]l thr I :Q’énlt ng t he pattern

on a transparent er stic substrate for
thermoplasfic suhstrats fpr P&W’%’r‘“iﬂﬁ‘ﬁﬁ&%ﬁ’%@ Inggfge. In accordance with a
It woedrlidnke vathp@cd fitokpettve thp ble&emveht{m,amré ©povitdare is
method oiﬁ:l;o%w r%eagzﬁrﬂfr ﬁ%@enl}lg (ljxsqu f r Od u rectlg ;‘_ce ?tr the agcbg,\(;reeen for
comprising e fpllpvsing vepE: Wekefagwewmgeswbq@sle lmagﬂumsofat t he
thermopladﬁ?oy 5 R saEb@alderoinrﬂKe%r&p 6dnSign %F’%’&%ﬁ&rﬁ:oﬁ?{ollé&@pmmg
ected fromthe grou

Lastic se
el t* 35 ‘Jto g8 ¥‘6°6' %P“c%‘ﬁief Bl dpHe Pf@d“c'ijrl 11, a
the opaqmr Peps bacauls the opaqug eneasbrcnggdr thatk the cleatl prasypm@pdqupped t ool , a

substance hsal%ﬁ hppGskitd Ever tleQ@iact; She léﬁzﬁ[‘je hief QElGGa b8 OPaque
as beca se the ue areas are larger than the

0
thinner, hig 3?"' PEE ma%\ﬁ“ﬁb’a&ffg’cm%ﬁ‘ﬂfﬂ%ﬁ%dehq‘gg tPRERes 591t ed to
tt1ed¢=51red:'«\3!gler the surface; the opaque material is renoved from

Ih neordahalmgrﬁ'unem 89&{ of &Egﬁ: Sl iBQeYAgcgl ﬁ&? @%rov&i reby

hdtJtoro umng barrier aV|n penings tilted at 20
method ofiprpductiangt Pagier 551 gfr*é"“a‘r‘ﬁﬁaee B‘ra&a"ﬁ%ﬁé dwlwf cglieve: t een
comprisin@thp BU6wind steph ecoft b @B fitiernhdplagidisibate Wikt @pagse PRy ded a
make grovg?zrt thQ qesQJd PBJ‘ng)oqy &n dd'x oc%ixtgj supsga héa to selgc?er(] ﬁ%rlfiltg ragrtz)luq? ngo{ he

use In an I nmage comp

consisting{ofyg ?°mt?fg°%q°57ﬂéplmeeeeﬁnllaa reyterdit, 3 shwmml,aétamends ubstrate

tipped tool\k faker ai&er&pﬁﬁidl& thOAdat 43hs, thePBY Bro@icRY 8 Sarddr ghid¥avidgsi 1 ed
opemngstﬁ g‘atttl-t gesm o L he coated substrate by a tool sel ected
%p 25 consisting of. a conputer-controll ed

Ilsi‘}mtﬁipwgwtd p ifdufteenth aspeny pEthe fyesent irgrergion, itoterigprévitied 3 a

. method of@l‘o@ﬁﬁ@%f birid? Qcﬁ"aen E@Q!Lle fofusk ASRN mggu ti%ﬁ{y ot e E’Jerd uce the

compris ﬁF areas, thereby producing barrier grl d havi ng
pri ‘“%}5‘% 9yyRe sepy: f“é]Ef ‘%ﬁdef‘ﬁﬁ pﬁ‘é@l“f‘%ﬁlplé\‘ﬁ@‘i%ﬂ mpteriab S8 dr dance
tool; use tiwiphtivrremddoefisbfedintrial @ pBCd hafif mdsfeeméld, @RI tbpiesy@at i on,

~ pattern in § RRGFaghSmd@yvi ded a nmethod of production of barri er

screen suitable for use in an i nage display of the
Ing5enpdance with a ifioepth pwpqh gt thapsesens iqventipm dhesstisppeyidedmke t he

method of l@gicti@bf Patidr &rden buithifle fr @k axtaﬁ uﬁige 8@;fl£y oﬂr&t‘, foval , by a
to make a

W erelna a eam et a €cs ontg a emu S10 0, Surias o)
h I&QL l{ﬁﬁdtbg,ﬁ $e{‘18 %gf’%f‘ﬁe rgﬁéf"hlna

mast er

' drum,top?é‘f“ﬁ“’ébmé“#mterl al . In accor dance with a fifteenth

w&maceoam memmatouhg 18R hil ifRntich 1R Eis provila@Vi ded a
roductlo arrier screen suj table for

. - method of producg?]n oglt;] er nﬁCéecn, Cﬂnéaglle gcv usgAn Txhxga%lfjlb;gléy of the above,

wherein an emulsion is exposed to the interference pattern produced in an interferometer

D Mareh 2007
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35 wherein a | aser beamis used to scan |lines onto an

emul sion, placed on a flat surface or on a drurB2 I\slgrch 2007

produce the barrier grid. 1n accordance with a

si xteenth aspect of the present invention, there is

provided a nethod ofd production of barrier screen,

suitable for use in an imge display of the above,
comprising/h glb@lith ot&ﬂrr&ﬁ'bﬂo&icﬁ@a bﬁteﬁ%ﬁﬂ&ﬁé&&@hﬁ&@ u'snﬂg grference
mlcrometggéjss% re%grlflxgrg Conlrpg?cgr; nlfnqglg{;‘h]; e lﬁ?q%{agr ﬂ%%ﬂ%@% ?_‘g 2007
the mirrorp) i W@@ﬁpfwse!ym @rfftbﬂen@elafetalln ge@scly pegiemiicular tofiecr onet er

fringes, to&%ob&ﬁﬁd’f@ﬁﬁ mofed€th® EmidnCledy ?BQI? QQ'; thin ﬁ%@e&’ l_ll']:CpS
b nul sion and one or nore o he"mrrors, Is noved
ecome thc clear areas
isely to shift the pattern laterally, nanely
Ipwg@nm vithla agveriteenth agpect b therpg@ent inventiex pos 6 padvided and nor e
method of%t‘odu'}% a@&ﬂ-i‘éuﬁa'r f2hk, sulltﬁ)@evtblrwe i ng ¥na ?Jlésleag' Igf the allw\%x posed

nes to become the clear a 'n accordance with

wherein tl'g leé%eel uf ft a éFﬁrﬁd %m w&* respRg tcbih%gtgm a }Paﬁi\f@flﬂwh@?‘? t her e

“surface hap Beepm@hmcﬂeaﬂd aohsmtwhh)dc d)sfsxrqﬂrrﬂﬁhsl of ng/aarelxﬁmd wul ar | ens,

roduce ek, edi O idnMin hek d| Sh acs)fcotr}e above,

wher'ei n t | enses’ ar a
beryllium F@Qﬁé’é plagtig, rffﬂ'éadéq hqeeas tha shfafnastqroepd’er qmglgg contigk f ace has

wherein tHa giest oﬂﬂéhblﬂ&dotﬂ,ﬂﬁbvﬁ)(&hﬂaﬁd’kﬁdne%sﬁdﬂy dréiResdERlh ng sttadi us of
[ ed to 1 r rooves,
master; thg %Ft\‘%&t.t isShen s ? akc a halnp cogy g¥| citrog ftmg d'fstlltl%xp a ?r |

esired orien such
copy refer§§ tog) glp gpother’ bgnp ympqhqzrmsgddppglfe copies cglled Sdabghterst’ &f er r ed to
electroplallﬂ'@raﬁi sa;ﬁrauﬂ@ whé\r&@t‘.he Hﬁ@ﬁt@rﬁ havc %Q@E inGRAPIMe ®e of QR " ol

both, nove to nake

ol, or
soft matefy e e e o P o4 PO g S i er . ¢ e

. produce legtirular lgrmsstbp mold@g bhenbossisgd t o nake a hard copy by

h?ic?&&aﬁ&mnﬁtaﬂ agrteeﬁtﬁ %Héct é)tq}g pl‘égen‘?mt]e%[xﬂz th&r? B o(/ﬁzaear red-to

IS use e COpI es

method °fea°ri1'°@a a*ea%ﬁﬂgh‘f’ér %"‘abwmfse B pRtREiP Y an*be A0S
wherein a sftraestertis pted withdnelbyatetiflcsuchan gloke bichid A, andjis 0B¥ RS | N

produce leBtlﬂﬁm lexlsés lﬁﬁec‘ill}ﬁy xggl&hgé &@Jnlaosﬁg 1¥1 c%%t tl? reW1 grrm% S the

unmps 1 nst ea rOOVeSs, ug ters are

soft mastef é’ad"f%’ by ﬁ?wde@ tpab pse siirire *}aem’e@avbyaedrmﬁ Aitliskd or

_ with the d@iriosihis ﬁ@.urvhtﬂre&ﬁ;ﬁ-&fuﬁ@?&eesvilt tﬂ& d%ﬂecﬁdr@ﬂitﬁ@,rﬂ fshaspect of
- of ntion ed a. nethod of
of soft ma{ena? é?c%%c% er, berﬁl ium ¢ pgér qrgﬁsstlc sala i?tétk?}[%)gtfng}enﬂ se in an

uci ng
thembybe}“ﬁﬁ’g@"ﬁ?iﬂpﬂsa?me‘f‘ert he above, 20 wherein a soft master

I decoedaide Gth Wm‘_ﬁacehﬁ edVBE R Pridbnt n§'Hﬁbn., thered p‘;&'ﬁed or
duce | entj cul'ar | enses

chro .and i S 0
et of s BB Syl e R 1 imen SeRAeAE “PMar ovi t
utilizing a itymrwith the i1é masgte prt dapght erapried agomeidyIgakbpy casiuags a har d

. rollof lenticglglj matem%ge SFUEDAGR. ngtgnapﬁ B allRE: t&kﬁ:@?gr@&@m ol i shed

lenticular 1 t he deS|red radi us of curvature to produce

enticular @‘F‘Efd‘{/lég coshgndhighspyedsi red orientation, in a sheet. of
Irsofotdamea tvith i a}epnmﬁecmmeﬁrﬁmmnvemm&é itiproagaper, or

method of Qén@:%t‘idg(i coép%lslg mg?otr n'x(‘?a]c e &S qaty dn‘\ﬁgcg Lw 20§mor|g Ghig: eby being.

i rer: accordance Weh a

images by Fﬁt‘i‘fé’{a%‘éh t“ﬁerszg e beighy pf tberf@alppv@e@m lmzwemﬁpm@m oftlitere i s

number of Priginal iEtagks a@sed foErbAkQRE daﬁlpdlﬂﬁﬁmﬂ{ QQdJ\Qﬁc% fLrQﬁ}{:é isdar

images, thcl \%gfg(?sﬁe im%%le.l 1% g(?zlm edfbgra :‘J%Hflvmn f% Qx{d wglargxgrstg:k?gls? gr O]:)I‘ the

interpolatiefi gerioRed Hﬁﬁemmw meftwiate, usig@n Sivygeaize Fmicionuous  rol |

. wnhtheo@fvn&fasﬂrdspﬁétgasorgﬁpﬁﬁgl al -made of de formable material is

ced:, there roduci ng 30 lenticular |enses at

aat\:/?/r lanice ) itghaveﬂt?' gﬁ %Beﬁb the present invention, there is provided a

method of generating a composite image for image display devices from two or more original



10

15

20

25

30

35

| ot he

I'n accordance with a twentieth aspect of the present

invention, there is provided a method of generati ngﬁMarCh 2007
conposite image for imge display devices fromtwo or

nore original inmages by interpolation, wherein the

hei ght of the final conpo¥ite image is a function of

the nunber of original imges used to form

irhdges. b@ﬂ)iﬁmltlbre whd’i’ﬁ@!ﬂ; haﬁghdoﬂﬂhe’fnﬂlcﬁmﬁdafte 1tnh§eeﬁa fuktkibd ¢¥lthe35
obfROAS g bl Fraf QTRAY o hB g,gwé{magpanad %&9@&5 of

hr ee, erein suc on is

"Wcsr %@@Pﬁﬁ"ﬁ) EBeiF Figendest ty\adiceor °U§1i°h gﬂch‘rilef'cmm@@n si ze"

nﬁdﬂp’b&hbxﬂﬂpermtntchl b¥ lhﬁge%a&chs@fﬂg efrwaRAdsAg ba ‘ﬂﬁh@ RB@ tunction with

Yl no inedr L dgcordance with a twenty-first aspect of
the present 1 mnvention, there is provi ded a nethod of
gene MpacanEngg vith ﬁmsw@omdma@et df the preprajevediimphayisdevi ces

plfofn?m athWho@Bf gmf‘a@ngaf doglbcﬁﬂé m'gge fNHJnGJHag% QQ lay cﬁ%cés m%o &y

nt er.

t he final
more on%ga? {mages mi’ bxcm%mtgrpf)latho& ‘vlzj:ﬁcugtf)e {mh%xt ofrtllﬁrﬁag I1:01'B;Tos1te
lrmgf ye fiabtion nﬁg@ymg@ﬂommammm tdad toonplsiotngositiaggr, andnd

wmgﬁ ﬁﬁ‘ mret: Ql'i'uat 1915&@ tﬂeQbrtnﬂo@x'le 1mhg%§and&n)§ a?aqu&qlllrgc a dI’Tng
s .expanded %/qoa factor of three, and whereln SUC an

VPTITR PO TBRI o8  FEFIBF HRYImBEF AR EE ffYeRs wnagn “image
sigaf ffitnpion avith te bign afbictbitrgepoktiae” function wi th 5 t he

opt i mc&t-dapéelextg chnt? %[ﬂ?lajspgcg of t!hp %rcxth{vgn 13§ Qherc is pr{)hdcd

pre ent |nvent I on,

H

secona aspec
-2 @‘agﬁﬁg’&}%%w%%ﬂﬂw lepticulas sereeatcopRyisiag & mslh@\ena limegge

béuddarietht sBGRte Béingdtbaned d\&Mhtﬁl@tﬁesftﬁa@HPe bMﬂQleDtB eacM& and not
i cubi.c teroat .on,
p%ﬂcﬂh?%upéa{y E';F tralg: whcrem th ntlcul%iascxéer‘ 1§noécv.ft ah f‘ch ﬁrogf

8 feh‘@“hftﬁﬁ@@rth% ﬁnamalllghaﬁ # 1°¢Wgﬁs3m!ld efdcmla tedwprigonthlive vertical

J‘gemw&hﬁcela;mge and 1Q wherein for three initial

i mag e copposite i expanded by a factor of

v O s HLF Gt S e PR BOT BT P g
ahinagerfirgaingdeyicesgipngngsdhiripc @en eprigpganubsirneEigeing Bieare"
bdurdreits @qu‘l‘)&t&@ ndviM 1iRat &p@ﬂn%gf abirgblapélﬁl i Qgcggtﬂﬂlaﬂ{dop n. In

ﬁiclord WI t h q t went aspect o resent
lan e PaAdant o e & F“E‘cp?’*lﬁﬁ"b‘gﬂba”éfﬁ S‘i’%@éw‘df“r"é eecrﬁvwgfwm a
bagiey fareen thatrvpiginally hgl ig birgers pagdlikias cither thcdrieABPIriverticifedges
oiSALUQéLJs@Je&, having |inear 15 boundaries, the substrate
bei ngl formed into lenticules that are paral lel to each
ageorranss tvith a pugnty-8fth aspechofisls nirtent ipvention, Here éspprayidedit e
meh@iof mnmgheshécemdlmleaﬁcuﬁﬂmeﬁtdnsx ceﬂﬁnseswbplyxﬁg fegbyed
oF8T Bl L SR ALt e Bl Pl
bejngipprplichto theedgseaf ﬂé?fdﬂam W@rﬁﬂqsmamabmvehch thqlemicggrichance

_ mertahxs &) de M REdY sof tRdd fhk h:n@ﬁﬂlel&ts nﬁﬁenalhﬁodg&g §ﬁﬁt:h dppl\{cgﬁunl on,

ir
i3 e Ton B BT e Pl b clbGr S B st s
m#temi ng |inear boundaries, the substrate having |inear

OPEeNinESrdaft@ viths @,e.qagls’a'&, ngf%LctBPu,@,ﬁQJam%t}%n,%&% .Qﬁswded

araIIeI to a_ boundary t he substrate ereln

| a"dﬂ?gf iisplaxoPRENTE8 Mgt m@fﬂ‘“ RSPVidiRg 4 \jedng ster.and %ainﬁcer ©

digcting devide hatiereimrtheyiemag sy fabostiows aScobn@dSs[té fage kﬂﬁh@ﬁdn@&nta‘l 0
ard 'v&l}é%f axLJL%d Dc?x{g 6 ;!Ué% of garrallgl%'ix €s gﬁl eedgtea %?nv]p{ %ro¥ Ler

Screen. I n "accor dance aspect of

- meTR é“%‘fab%i%ﬂs apdheimrecaliectng éwe p@n:mswleaexus that pyreliehtbel of

slioa lof ﬂﬁgcoihp&he Plagd) Ehaf‘a&lﬂhze@fu tHa@ m«:' perdiiah Elicksep &e Bttt %agc

are QR rsoI asé%g’t tc?‘ Pa%lnl’l elrgt%r l?ongon%? or vertxcal axes thereof and the elements

* of the image-directing device are correspondmgly tllted, whereby the display provides
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surface of a netal drum which has grooves inits

surface that spiral around the drum not being

paral lel to the edges of the drum to a plastic 22 March2007
material fromwhich the Ienticular Iens material is
to be formed, so thatf the lenticular |ens materi al
produced by such application 30 thereby has its

ess»::ntlallyI tﬂkﬁﬂn&&klﬁa e@gch\eﬂ'cn thb mgpﬁﬁﬁje 15lep$doreEMes§g’g\|§1§m?flt t he
r nateri a n

0
is tipped agoc?gzb l}o&g‘oﬂg or ver%x %mt ﬁl\é ﬁrgvelg F&t{ lﬂ'la%fsdbl’é%llng 6CfV1°f Ke pr esent
produced hyrprestitod eqmpriting previdig plooningied corgumisingragiiindtt spingly

spiral grooa;&mbsgedrw a ﬂzﬂd ;uﬁﬁeqeerdm%gmk R &ibﬂg fofdn Yl ,ﬁmeng
irecting device, wherein the

ur f ace,
direing dyge ﬁ@“’gw‘rﬂasgéﬂ E“H‘Bgé‘“&e“tfélﬁb%%‘}"? R oHaw 9
the sheet byoprevidingtazbft, ;Bfﬁmaﬂtd;uhseitt ofmadquamamaamh domhdiifg tiodsposed of
formable sQ@s[rﬁL Lvﬁlt th§i1a|rcps%1?fac9§o 2s 1B d}g ﬂh QUbgtgdl;J a\qqg?yf of mllte Wo or

nore ori gl nal 1 nages e | nmage- tlng devi ce
lincar s““é‘?ﬁ‘h‘iﬁ'}%@?uﬂla@nb@md%’y?ﬁﬁ? Shﬁfér allel the slices of the
ICeEq@Atetvethia BG § ;s @B Espect errtlhezpeaedt mwtnhai thext- ke parallel

provided a%éth%?? %%nemtnh ea (%OITES Sl t eeI SEOH r dlsplaxlvxa 'tm 1ma e%og(lg‘ys not t‘O
comprising Weme&sfmedlamrovﬁ@g ewe\wewﬁacemd trhigmagerdirgesinglfeviest i ng

wherein thel @dWRE suRfa& skd¥sh e&ﬂﬁﬂd Ik Havtdg'hbr@z@nml\%@\reﬁﬁéd atbe display

5f tial | t.h
and being apemgoseg 8fs pgfaﬁcé (I%{?:CSVQE imagy %"‘g’ dewgg 3%15 E‘?’clf %8&8 % gx?a}l Ls)grerg

_ images, and @garp@p-égghqgfdemplhmseﬂ ctements thati pprakied] the biestof the hor i zont al

composxte%ag\ﬂ! QbhbisRk re?r?éﬂgﬁn ﬁ&g dm]%nﬂvﬂ 0$ ﬁiblq ohgﬁgﬁzagés Efeding
e 1S

E é a net hod n’ngSI n% provi di ng
composite émﬁga Hpﬂ@ﬁ {nsaélf W?:ebﬁ[lﬂﬁﬁ Plﬁ'@" 3 ca'ﬂ oﬁa‘é ack giAt &t o%pi r al
of a barriegerevaad a @nirolksedenovithahehai-bhlgidh fape e¢m@mhy}yfuﬂlgastt he

from said Jc%x(qnﬁ gxptoQ&)é thd e@nufsgﬁ mﬂﬁEh Aamgrgcn, anq '\NBQ’Q&L h’x@ glerqgl}/slo? e as a
rect angul ar sheet having el ements that do not parall el

the image-girgsting S yerArq pogRrallq! I‘f’e"‘"s*l‘?@@f“ab‘if theyFieAl eiTRIth sof t
composite firgsgerai] vhesin btisrail ee Qlewo ioChdeizdtl @iveddita] diveabn GaRt act i ng
respect to B’lp gonﬁagglt{e imagé Wﬂ?ﬂpé Oq ﬂ'% ld']?a%g gl’%{lt a hvw'x;olatafcng?rpc% aXISS u r f ace so
su te an arra aral |
displays eﬂs?’\”lékYrtheéP‘Fft ‘ésuf‘ﬁgfcsdo not parallel any boundar y of t he
' IxSJ’d&Edanch?thaﬁi\ﬁ‘dﬁfydEgﬂﬂi @spédt thﬂ)rﬁs\é\ﬁ H}Ivymxsﬁ Vlﬁﬁtxsrbr@l&ﬁ@ ct of
esent |nventi S vi.ded a net hod

L N

'compﬂsma/@amem meﬁia@ewndgp# aywmzsxyrfm agd Argimage-dimeigedavisei um

wherein thp W@\Ving blﬂﬁce@hdﬂws %Nnﬂﬂs@ %Jgaﬁ'.ﬁmg AbchoRR ahdRRERa1G L €Ct | NQ
the yiew ng surface shows a conposite

an eing {SRAESFEROT I TR PR PBPPYCAoibBEm and bel ng
images, angd gy roegedirgfinggiavier comprises clegess bt pamitedjthe clizésavf der i ved from

_ composxte‘iﬂ’x\@e QbmpHnE reg{abpg'lgnrﬂige dim&'o o@ﬂgretolqsnﬂl mgeg lr{:tj { ecting

devi ce co npri ses el enents t hat ara | ces of
composite (e EoRSEAL3Ee? v'éefﬁlwg@ulslebﬁﬁ?ﬁtféu% ge P@ﬁa&@leﬁgoqenag e
of a barrietk@teen 4ndl @ Renticular sﬁﬂéemm&heaﬁﬁ-mkﬂﬁh layd‘iagﬁg:‘»thd lﬂ)teﬁcl&est

to said SCI‘&JQ mc&%otsgg r&ﬁsncﬁ%xr .i% ol% fiot tﬂﬁ%g N3 s'fu c?ercr?, anq, Gilre emul si on

a bar r I er
the °1°m°ﬂ§¢>«f te H“aéﬁd‘"&“f}gé‘ﬁ‘t“ieé{fl"a‘rPa'é’é‘ﬁ tocthe lwnzqmat trdheyprti¢al hal ati on

axis of the |c&yﬁ>51tcbﬁhga @ncI \t"lﬁrelnar)bﬁﬁn dftetviteSt in a BJrQHﬂtac-i 3t Wregr een and
pos screen §nd wherein

th
direction V{lﬁ rcs%ﬁc{;trgréhﬁ tc%mpgng 11'{184%9 Qr tlﬁﬁlg oéjfgpe 15%%6 aP]Odlt %lléo\!}fd@g %{r e not

 vertical axjsedisplaysedsseniiglly thesamo visyebeffeeth. or the vertical axis of the

IrPddc AR Gt GwenfPEREHEn APk opRE pRLA: lmmoqnhat is pf3Gasal ewer in
hori.zontal or vertical direction wth _ respect to

- a method °?ﬁ"é‘°‘88‘}?66§?‘{’°é“‘1 iaggSuighle for g‘fﬁl NG oo g dstige about a

comprisingawrimzgs mtedibm providing ¢ viewihg aixfacs, and di ispEeadisciag8snei al | y the
sane 'vi sual eff ect S.
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In accordance with a twenty-eighth aspect of the
present invention, there is provided a nethod
generating a conposite i mage suitable for displgélv@§h2007
an image display 25 conprising an i mage nmedi um
providing a view ng 3urface, and an i nage-directing
device, wherein the view ng surface shows a conposite
wherein the yRging huafederiipwla E:ti)rﬁiﬁﬂtcarhaga Hﬁ/lﬂé@:ﬁﬁzjoﬁtﬂ'amﬁ%ﬁﬁal a@d being
and being G&HHBQ?: gtqaaxquel Bﬁgsaofkn? e §'a|ta d%nved Qrom t %glde%hgigage rived from

or nore origina dlrectlng
images, a’ﬂé‘vu"eaée é‘&‘t‘rb‘}ﬂdﬁ@‘se cemwm!egxemhmt ppal#eathh gicestoie s| i ces of

compositetifigze, c6OpTRIAS te&ﬁpﬂxd’ﬁﬁhﬁ@c dﬁpfmﬁ iwdloR Blore SABRPIAGs iippe data
composite, uﬁ%@la}' c}g@capm%ans l'l%rcrxpe tg%gla%&s] érre g?) gtgchtllug)h%oﬂ agrngﬁr nggmcj 82:: teg
onto an enaxllfxop H@em,@n ¢fith g {enffcalgsiens ey attadhedsto hakmilgon, seir een and a

wherein the €lBhénGF B¢ inRgd- d’h%&m%&h:c b %ot%@xtaflel QQIlneaﬁ)hBHtall RYEr being
r.closes d screen and exposing the

‘Q sai
vertical ax¥s o?ﬁhe coXu 0Si ae 1mé€et ﬁné wgeﬁtan w&ttonf)ﬁtpbug\ﬂ:r g, hﬁn@etflé’én and
vertical dqu@p mtl’nresppqqg tiee| compasitesimage ot tigirgvRgeintpd ®6dthNg d evi ce

horizontal a{ \Qﬂl@@ﬁmspag;ﬁdyL Elenlifh Qﬂ%@a&%éné%ﬁ&@' or the vertical
e _conp 05|ge i mmge and wherein notion of the

I a°°°\7\‘}éP°° Wﬁp é‘hﬁib‘iﬂr SRt fre aFS%Ptemoal thasis dﬁOYlé‘@talﬂ on with
image disptag SgyeRcising 2 ithipe medinm poiitiag & ViegiQg Sifade] 49 b igha the i mage

directing d@h&%he@mhﬂ”ﬂ Q!Er@cln devicei§h F gl crcaé:X Icosmplrl%}]gzc c ays

essentia € Sa VI sua or dance

 substrate hayigglincar chmc%flgﬁ e Tebtirats dpyingta p@tentdféarpwéls@mtovudmgentl on,

openings tliekeirtlat r pzﬁ)aﬂl@Mb elRplothar axmﬁbnﬂﬂillgfto DEREIaB ok {ﬂg sBstaRMPOSI t e

di spl a n.i mage di splay
said bame} J@?@n%ebeﬁigéé& dq}y a methoJ %ﬂgﬁ# 39‘? dmw@e&s WF%\HOI’@:
at the desired gagla ino 2 cleprchubstraté vfa@em@iastsdﬂw gl @lewtbdieym B2erbdpr ch 2007
consisting f{g m@&eeaaume;a(mwdgm asa,a{aefr BEQ sBARoRa &Qrﬁmﬁs Ite i mge
rizontal and vertical axes and being
tipped tool qyse,ag ed(t)hoft 5P foroduts tRepaqyr aratkeravsa F aPad%sr i ved from
areas are la( @rthcmgprereesr RIgePAQUe substame) @Shen agptied th €overmg@artade;r ect i ng

the opaque(ﬂﬁhéhzﬂi% rénf O ﬂ‘oﬁpﬁe tﬁﬂnm%é &Jﬂ%}oope% %LJ %chlﬁhe slices of
osite nprising remappl g i mage data

prodcing 4 X3t LRGN A" DI AR SFATUGHR %5 0ABOS | <
surface showﬁg_wphp}te opEd lnahg gl wdeesitdd adefighd ibERORHpELof

parallel shd@{&],&@& R el Tola] t\%@ﬂfofe ShinS Gl eenrnd%rétmqa an enul si on

di d registration wt Freare ens "81%ay attached
irecting "tvtfe YTl Frasny that pepfel %@F%anhetcmpceit@mﬂ s of the

characteriz¢drimt)@: theé raealléliskegs dﬂiélc&ﬁpo&&emm@tareﬁﬁéﬂo la&dot o Qardite
i.s.of the conposite

ither th hUr%M oy ! a
either the gle A rcl:gllc'c\ll\l%{es Ehcreof a |th8 ﬁ crcl)lfms( gxevrpaegg\glfecfuﬁ dﬁwﬁ:or i zont al
are °°"eSP?5'ng y dited; %*arebldtih? @wﬂqyewvmstelssemﬂmc tame destriliefle@NpOS| t €

~ when the inhaBB@FacO s n’bpeﬂﬂl‘:@gﬂe@; of tWi@hekr IT?QE,F&QQ&& r'f‘onlch?er i zontal or

ical aiVEr tical axis, displays essentially the same visual
el %t fects. In accordance with a thirtieth aspect .of the

In preerdanpg withliny-fisrespet toé the pieenfineitiod aieréin proligeage  di spl ay
image dlsplﬁ:}odmbﬂlsﬁﬂg ngmﬁge rhéﬁﬁﬁhep 5QQM&V lu?a ng. AVl ew ng -

directin dev nd an ima irecting device ™kherein the
g devigs 6’ °“a'i‘ F‘%WF%@“&‘E’G ?:"é‘:el‘ssa barrisescrepreqomprsingen  conpr i si ng
substrate haamg Englrdbyndiries, Iﬂa\sub@@td Haiegd p&ﬁ@dﬂ RfkfricEBnes ﬁrbﬁdxﬁgu bstrate

openings thbaN | th@tglrcebalgﬂ’etl IO%EJ?I tgﬁr Jﬂé‘ﬁc{tlgc?rzrxllc {o a lime% Oth tge Sn'%gftﬁer and

openings t herein

" said barrier Frgen beér}garqd%ch b methpd Gmlyg e fctllh\emg stepstcoat gl,ear said -

thermoplastig @utstrady with@h emuehﬁitmg; nﬁk@gibkfcedt thedrelBdsROE o @I | Si N
gves - at the desired angle

. -coated subsﬁeeog agioggigg?cg%o%g? %ralfp cons sugq,]cgfa mu&g fqngollﬁQ a t ool

sel ected fromthe group. consisting of a
.conputer-controlled spinning drill, a router bit, a
scribing.-tool, a dianond _
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tipped tool, a laser cutter; the tool is used to

roduce the opague areas because the opaque 20 areas
P baq bag ?Zg,{@%rch 2007

are larger than the clear areas; an opaque subs

is then applied to cover the surface t he opaque

material is removed $Rom t he thi nner, " hi gher,

non- grooved areas, thereby produ0|ng a barrier grid
spinning duiflyd rnger g @nEridbig tdoi h Hﬁﬂorﬂtt:pﬁéﬂ&ocﬂi@fﬁdsd‘red‘teﬂtﬁ @hoBuce 3 d
clear ws, a. co ite image

areay\,g%{eﬁj H?oﬁg‘!r}%za\édﬁt a ép’grtl%ﬁ e% ncgaislté3 2ite ey n(§§hg conposed

and whercigy the Ba‘f"éﬂ spréce PR mpesits mgfehadm boridental gddferfizabm t wo or

axes and W¥E Eon@bicgbitatalldl HRGAS imagOehid RQvdd masewo?é okl REhdiNg
images, aleQIYe u%?ge %9&9 d%? Ze c%lngrrnrs%sn tlcsr’negtp ?gt pDaragg ttie ﬁhc]f:shog slices of

nposi t aracteriz t he
°°mp°s“°gjﬁ?€éi qhﬂcmsilzqde'eéatdﬁe ltal’?éele'emmfshetcempqmaaa g tittedsbed so
as not to paalldl éither tlieQnoﬁz’bhﬂi dr ¥drticaPixtsRdreot; AR HOGdnRR bthe iRhge vertical

directing %vxges arg coggs?oondfngr ¥ geéip\g'ne &ghgn@%l& Q?cg/wtesh%ﬁlétfggb@e falr:{%e(:t 'ng
desired eff§ftabtnethe ippgrvirtesis Bmsd meghrdietsyof whehesaivepiite sionad ef f ect

honzonml\&h%chlhfasl mage surface is tipped, regardless of
ed about a horizontal or 30 vertical

l p rzo ! .
“é““’s’ ‘"“i° it 6&*6%55??8%%“{ #f the Present inyentien, tere opided of t he
an image ¢isplag eqmprising/arithige meditth elo@ding a pie g diefekbepdnd arl iflage  di spl ay

directing &Q@&hé&ltﬂge iﬂxggé J{x@tg%g H&QE Hmng';-xgrvslcrgé ans%lg ew ng
urface and an i mage- directing vice, Eiherein the

| substrate ‘}aﬁﬁ@'é‘eﬂ PrEdtich e s RedaTiRg apapem P bemeréwrsexewdmnpru si ng

openings thereis i) Bielparhiez] {o@rch ddjerd ahd]ﬁfdﬁarhlél«ltﬁ d 8dun&:Py ofttﬂ'é Qubstast rat e

2i i fro@rrier | prov i di 35
) dbmeg?c}gﬁ{]% g o} ectf‘gwr} nileﬁh? AreThars Foﬁ%"l” Séc"%g’(?ﬁ%"t her and
desired pam ‘“ﬁa‘ri’ﬁ?el°é$°ﬁt“t§teaalbwerma|“§F thef pattéremariglo§toft ataerial tes ai d

make a haklaakter@oldS MbIa Q&blé@ ef tﬂ&)aﬁé‘r@ AuGed o&}{ueanamﬁsl hag wﬁtgcglp rising
coa erno aSt ic

the v1ew1ng G.Efaie sl1 lwcg\gﬁcg] 051 e 1 &5 havbnéthaxgzggtilalrwg vemigélxed A é:gg at the
composed § fpgrafiel dhcpm‘magom dyrivet! frem temertned: @igipstimateaddyhea t 00l
image- dltﬁ%@dgawl&‘éoxﬁﬂrﬁmctemgnm Qalﬁptﬂg‘élégs offlle Q)fmpésng image,
characteri Q! a% srho‘lsl gtg I\/E}r ch 2007 5h spinnrng drill,

A 1o 55 8EPT BIREE R arntilpsd sas et ¢ paield t ool |
either the hprigqatalbqr vemat s thepeof) amtbcedenich® of hid ﬂﬁge_ dre@iag devicher eby
are corres;ﬂﬁcﬁx‘@wngcg wﬂer%rd{eldggl rbﬁdepggﬁ?gl esg]r}lcn sslre iJf ted at the

desired erein i ew ng SUrf ace shows a

- when the ipaee surtarg ‘%“Rpﬁ‘b ,Qeéa’ Hess phypeterit is éPﬂcﬁPb%‘r?d'OWePttﬂloc al axes

vertical ax@nd bei ng conposed of parallel slices of inage data

| hpa%go'r&ég‘g Wﬁtﬁ Qm#\%)l (510 Vpe&%?%e or[asle txgvacntlorl,gthrfécﬁfa g\fslﬁleg?x? d the

| mge- |rect| rrses e

image displ3 coprrising 3nimags g peopidinh eviewinp gfdceani pmigege-
~ directing de\h&[ ﬁﬁfcﬂxﬂheﬁﬁﬁ’geldﬁe&h@&wcg 1Q§bﬁﬁgr§érkeﬂlcor§dﬁsxﬁg§ of the

as not' to parallel

31 c a\n inear Un g € S c vin
subsse iEQTRBEY bndolE B St ey PR PRSP  ; and
openings tlgerpel thﬁlt errreartiksl to fach prher g eparaiiielrte € bdunityrych@ the QudstAteg

. said bamcﬁ@féén&%ﬂ?ﬁqaﬁmb\/{ atuielht)@g)mpm tﬁp% f Vg, s@b\i Qll\ gXlH.B(; OVI des

35

is exposed OLI-E nttle?n sane . desired ent

posed g P Ekereng &af‘fﬁb%'ad“?dé@%ﬁ'a‘f"&%mw CQURREISIA%Y Plyrality of t i pped
mirrors progiingta pattefr(of ingarfe@ oo frévigespusing @ Intidréradter ad§isfment, Bhed€ COr dance
more comﬁ%ctng rﬁm@lp th@t:ﬂ{ulﬁﬁlcaqgl Sjnc%lsplgrg Ef tge mmio% errr%§'e mi-'ecisc %eg:i]l on,

provi d
to shift the: Ipﬁﬁ@'xéatﬁ%a" ‘Efﬁ‘lelﬁ Ipamnalplﬂ:g tcathq/fn@g\ﬁsﬁg e)gpgqeftrg(,e@nd awg] ofan

_ the emulan[TBgrﬁxg ofily Wﬁﬁﬂﬂnﬁ@exbosd(ﬁl\/deﬁe bedﬁhﬁﬂﬁlcﬁartagﬁ‘s indR@&sidi recting
. th s% rrler creen. co SIng a supstrate
) wcwm% a%c% QhOL”? ngoén Boundar: & °rizﬁ'étgpsaﬁ40‘§f“r°§f”é°s F@S’F‘Hﬁ a

composed of-purallel #licesfof ismes datarderived Bam preoyrimdrervgigind Snaggeril Mg
therein that are parallel to each other and not
parall el .to a boundary of the substrate,



10

15

20

- 25

30

said barrier screen being produced by a nethod

conprising the follow ng steps: nmake the desired

pattern into a plate of soft material, by a tooP2Mpaseh 2007

the pattern made of soft material to mneke a hard

master nold, nold copies of the pattern in a soft

opaque material, and wherein the view ng surface
image-dircsti\WiBvi cﬁrgp’fﬁ&&leﬁxend ﬂﬁgﬁalféﬂﬁié ﬂﬂes'&pﬂhlé lgdﬁlfﬁgs'ﬂ}s m?aEéj err tical

oS arallel slices of image

Chamtemg%%ghagglrl Vgﬁcfp%rc%r%f CEmg (r’s‘ltel hege B HE ALt "PUEYe! and the
either the hogrpapial ofivertieat 4*@@@%%@%@?@1& 9tthe ighgndimtting tdvixt

are corresﬂbﬂc[rﬁﬂl)] tﬂl!ed Hﬂ@reb?’ltlhe(aﬁﬁlayoéro%&@ e&&ﬂﬂ@?ﬂelsﬁnél JL8lE eﬁ'efct th
arall e S I ces O e

.char a er y4
wherl the 1 u.cl:% su 1s tlpp n% éeéarglf:sg {w}refhérdt Bppégahﬁbtta Wobtgroa | el
vertical axgsj t her the hori zontal or vertical axes thereof; and

It REor&h&RBRE %lr@ffo&rm%sﬂegmgtﬁe ﬁbéﬁ%lzrﬁrgn, W r{p@ovu@ﬁ €

an % ﬁ)ondr n?(}% | ted, whereb ay provides
image ARl FFiPET AN ?54%“ H@gﬁhf‘%ﬂ"‘@\‘“{‘ge%‘:‘ffacz’&“ dfegehe i mage

directing dsvieef wiperin the ibgspirekting @y b éascunf scwbedohfisiigta 1S ti pped

substrate h@hﬂ%ﬂnca‘? b&%énéso{% QJb (fq{e ber}{flro;rrlxe tchlaxnctsﬁes th n%rg‘ ? ﬁql{:ldanc €

hirty Venti on,
to each otheppn é°‘P§"“‘b'r‘6r’}P‘a’é€P°aﬁ the.sriaa@aée eﬁl%lmﬂa'glarémpprbwsa ng an
produced byrﬁ&g}&lod[r&ﬂipﬁmgﬂﬁdl\‘ll:jodlhd@gtcﬁ mma%&wgﬁﬁﬁghas@gbq an
] = .di. t.in er el i mage- ecting
machined W&%hcdwl& fhe %S}r%l eure SC?‘ug/éltHre Cl 0 gfoﬁ e gro Strate
desired orippasiom dn 4 shestefsofbmaienidhpick s, copres nglhm soppes, ohpinsmng a

referred toma{’. heatheVsd¥ md@ﬁf ranJr c&rhﬂﬁ@ﬁcoﬂfra\(\’hg%rﬂ the sIRRQPIOS, Lherein
ther and not parallel to a

both, m°v%t8 di ﬁlécgfr;eym%f say ﬁre(’méeﬁ Eﬁ’g‘f’?"a‘g"e“g SRR ey sdieen bei ng
used to majsy Doy byyeleatropbitig chsWommr 4 Isikdgpy teferrédab dsakd Ng St eps:

“mother”; ﬁ@ meml'lrﬁis@no mhi& c@ﬁfc@@ﬁl@&j dtin%htozal&eb)L &Ja%;fra%ﬂ},ﬁe pattern
interferoneter conprising a plurality

separation, “f*‘m?ﬁ ‘E"rd&?@mﬁ:}%‘ﬁﬁﬁ%@ inthamh {iketpsorigmal sl Bastesy ence

whereas thf mptheydias; bumps imgpadiofigrooves;tist denghsed avkiseidiproduoie or 35 nore
lenticular IE}QEEFBQ %ﬂtng or J&@E@%;}! ard %er@itheslkeq'ﬂxg ?tﬂ'g?e sﬂge\h Qf nore of the

rrors, 1S npve rec:lse% attern
composite r%rr%'raérnr V“Zﬂ%lrerdye*ﬁ@r petad 'a%ﬁommeq ¢ @arglle] sﬂrgfe ef to
image datael){méﬁ'omoe:r i ofigiiabin@fes, dhd e Gigd-Gikeihg dbv@RVI NY oNl 'y
VEE skl a_becone the .cl ear areas,
comprss ek AOSRRSER oL LU QS ORS00 o 02
parallel sligeppfihe cpmRAsitrgmpasre et sa s nontd poreliel fither thecheszonaled bei ng

vertical ax3 @H¥ROE &fd tleelcﬁrar{t.an kiﬁ'lm&l‘:hﬁ&ﬁnﬁeﬂb%n@ wingl§r i ved from

nma the 22 March 2007 5i
tilted, whereg\r?'gthe Jrsa a}/g ges eg ér{lallll ythe s&rg?l%e[sxire & ecéylgﬁg}ﬁfrgagf hat
surface is trsa?daﬁetaeﬂ%t ¢fe"hsthqr @ dssipprd abdvea hwiapos brtverticalage,
InGBRFdascE Gith Z@ﬁ{tylﬂ'ﬁh %@ctt of tﬂetb?esprffilfn%nlu&l, thede IlS%?(ﬁ'ldQ{ Tnt he

image di ﬁ osite ITTH? %retl SO as not to para
g CSPRY F PP "RaTE 'S S H?&’P‘”S‘Fg ‘i/@?‘t“f‘%s&ffa%ﬁé%a“t‘ﬁé&eeof and
directing d¢viire, veHemimghrtimagefdiréching denieejea Ehticelai scidéh cdﬂis/dsﬁl@ a ar e

substrate hm{grlrﬁépmaﬂgl the stui)Jn-Lt@ gemg 99.}/0 lsnugul arc r OVI des
essenti al t he ‘same desi re fe e I mage

o cach ot gaq B 7 Pyt ofegarbaraesexddrnumsmn e 1S ti pped

35

produced bg b @idthodcolprising (ﬂ’(&tﬁﬂiowﬂ@ stepé&d’ l'tal'cﬁt&{l whédeSurfabdhaflbeRr dance
resent i nventi on,

macnine: a 1S GS. Eulgo Cl a re lS Se
hined afft bl b Bk Yo QI ahld o ARREE ifsed o BoREEREMEs T

re 1s provi
desired. onqnﬁﬂ@b mﬁéhﬁclﬂﬁscﬁ?r@ﬁn&l, :ﬁrgh L] cquexv\pqmghwp]ac erplatd an

~ referred to hd¥Pgehe ¢ diftrnﬁﬁtt:ﬂ’ Jugldedl €pG8r cot wBdrdin thb Srelt chtoalb&e(:t ' ng

entrcular Screen conprising a

- both, mOVCQO Erakte?hac_:tméce sary Frﬁavef EOé'gx SRt Fastssi L%essoﬁ Peser is 58t ¢ at e

coated W“lti@rdngﬁtehdrswéds Rigkelpr kleorhd; the had-ctand sofamatepiansad oel  t 0
each other and not parallel to a boundary of the
substrate, said lenticular screen being .
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produced by a nethod conprising-the follow ng steps: a
hard tool, whose surface has been ~. i machi ned and
polished with the desired radius of curvature is2dllach 2007
to produce grooves, at the desired orientation, in a
sheet of soft materi &, such as copper, beryllium

copper, or plastic, 15 referred to here as the "soft

produce l¢iEGila€lenses dikBlie by ﬁ&ﬁﬁy&ﬁhb&.@iﬂé anbnM@lEx@»\nﬂ), fRensbget or

he necessary grooves

the v1ew1rlgt!$-%r ger s(rgﬁ)»%/sha compofs %e 1% Hng hPHZémgxbanfl v%%l{ s ain%bqlqgen used
composediof paallRleslicss ¢famage éqjapgpnbyl fomhawd pOMdrasrgngl ima@s dhdthd1g I N a

image- dlrh:ﬂﬁgCheﬁ&Qﬁmﬁrﬁéseefeﬂﬁ% R} palieh !E@ shcem th %gmpo

qgagTDtlwer is

lIC
characteris L cal |l ed "daughters” E
haract e? 3 Qhe 'f"ﬁcﬁé %r‘i’ga‘e LIRSS 21 ks se b‘y“°t heagislight er s
either the hmv@‘ag Prcyemeaé; axerth¢rérdnmd the éendnbsef 0k ingighiaitecm@fdtviddnst er s,
are cones%dxﬁ@ﬁﬁl@@%h&b@ tﬁEQﬂspﬁ§ plgﬂ(?cs Qsléggigl C)J etHc s{ax%@?esued B POVES,

d
when the i 161age Fﬂsl%a? 1§ gpp(s

ter$ are used I cul ar Ienses

resrriss of W&‘hﬁ’n'ﬂ is \{pesd abayt 1 Heezopiabesi ng

Vﬂﬁmlugurface shows a conposite inmage having horizontal and

image dlspé'ﬁ&grpmmg ?Pdgxégedqeplé@tprowgma aviewing sug@ppp pnge gnagé-enent s

WL 950200 ALY (£ IRSL 0, RaL Ll el ol cos of

e data derive omt or nore ori ges,

directing deVie winadtirethd ighgetdirecting 4 did?/ﬁSls @ﬂcnﬁh&r m&ﬁﬂ Bﬁné Jrage,

sllces of the

substrate kﬁm’i lglg%r %gdn&a%gsg {éle 3‘%&?{6 bFl{l% 61 1§g l’eﬂt&fllei tBat ﬂlg PP leb|

| to each o&g{ a(nlj' 8¢t parplisl g
produced tiyla@neo @ £8pt SngQfie ft)lhﬁndgmiﬁse ngb 'ﬁ%grti lrxﬂgcrqua'u&?er &btnd

pundnni ofthe substraye s4id leaticulansesentbhisg eof ;. and

rre pondi wher eb rovi des
s dra o LR T o mbe M P v M er TP ge
the group @Bsrlqtla&@ amg‘p]@qumygdthylpregawdthdms pmfyethﬂﬁie ledphthdlad S ti pped
glycol acr}a;b Q:Ultyesﬁr EQW:nypmoalhe Qid p\égfgatrl&o‘;@tl: é ; com!nnxovgc&p [[dance

Irt aspect of resent 1 nventl on,

lenticular x{uﬁcnal usmge ti,o e reye sz}xq.[ﬁrg@, adp ¥ rag, the blﬁwpg sin g an
surface shqwyg gempveidiimage pving |hd12n1ga1 andileibhlges Sh Bccﬂlﬁ Compaftd 0N

parallel sh&cg@ﬂﬁageqﬁtg %Léd%m% bifore ?nalexlmg%%%r;gd (hga mge directing

evice is a lenticular scr |ng substrate

directing dﬁ"é‘\? CAEPTIS SERF A RRS theslices pEthe empesitaimsgbei ng for ned -
characterizedhin that: éha bardlldl sBGes bk coﬁlﬁ@xt@@fa@é dr&filted tdas %&%a@dﬁlge r and

either the }ﬂg}omglaog %ch@ﬂ axnghe?eoﬁ Qndrh(lje cEeX'nen og Lgezim%%l}b }e%?gé Eedﬂs ard

['enticul ar screen bel ng pro

are corrcspereﬂxﬂg}yl tiltedy ghe(rql?é the éqsmlmrqygie:gqswgally shelsamedesivd Effectnhos e

when the iBage fiafae 1hﬁ$e@ﬁ§dﬂdl&5omﬁiﬂérﬂegn®@cﬂabgﬁll ihsdpeRlal t Nt he
chcalaxgeswed radi us of curvature is used to produce

1.

grooves, at the desired orientation, in a sheet of
V@UP% exprogleqmibadiments, estmag be oideptefrom tbedeynilkd disalog@pper ,  or

_pmwmﬁb&&a$hygmm¢§eferred to here as the "soft master", under

Aco uter control wherein the sheet or the tool, or
“’B°5t TREE" tTBE TR ™ NEPtTEtY Sarlly sliseobirese 4 f orm t he

deriveg fyfnh twymsiere prigitabim@ gk, tco-ifrpled lto fofin Brhﬁ-‘xﬂage aest QdesM t h hard
t he har.d- coat ed

are nomt:rﬁgdl pﬁxlall<§ Hgﬁleﬁ&e ﬁUn(z‘&-ﬁJl g%%ﬁ aﬂs %fd.laf_/comgos 1te 1Fn8%?u ce

soft master 1s used
when if ig RRed g7 nindsddprovdeaving; *l"é el ispyjewatl¢ diongh aemmamb ossing in
directimgyiatieeOthotelvemems dréiparalitldo E\EFRiidh of thB QlicYd EWeNg Sur f ace
compoSiRQWGe@ CONposite image having horizontal and vertical
axes and bei ng conposed of parallel slices of inage
A comppsitejimagecpmragedfof pamliehstices derivsd Gom twayirmake drigiegles, and t he
images, €oRgiaglell tb Rt biRGmALS WhEse sIcOI WL hot ﬁﬁ'alféi {5 R e hat
hmumRﬂ%ﬂ%|E| the slices of the conposite image, 5
§Fr5cterized in that: the parallel slices of the
‘conposite imge are tilted so as not to paralle
either the horizontal or vertical axes thereof, and-
the el enments of the image-directing device are
correspondingly tilted, whereby the dlsplay provi des

essentlally the sane desi r ed effect
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when the inmage surface is tipped, regardl ess of
whether it is tipped about a horizontal or t Mapl 70
axis. 10 In accordance with a thirty-sixth a§€2 NﬁR 281
woeosbesent invention, there is provided an pcfA®8004/031493
di splay conprising an i magesmedi um providing a view ng
surface, and an inmage- directing device, wherein the
i mge-directing device is a lenticular screen

axis 6FQH¥REhpS4i18 Pnage, whed R Sltipgt &s iendkd T vieWing aid waphiRaawides, t he

th:ou%ﬁ‘!&?eHi?:fe%fﬁ?du 1%,8&}}% '%J&%Vg‘o‘r&% e‘flJ;g%l grgoundary

barrigsy arg pygilel E?Bhftdt‘%ff“é‘ of @eﬁhaes Pt ‘i"Eltj’F‘Ei Mgt PRehfayses thry 1
two ¢2 o tirgageh tdbye vaiblaréch drom diffiereat iviewingpotitives. f ol | ow ng st eps

. A colffpddit: n@xagla @Jnﬁ)o@&%ﬂlleﬂﬁceg %HQEH Bk 18] P HBE ongﬁnaﬂﬁtkﬂgg U sing a

ontlnuous rol | sSuc
°°"“t“ﬁ 8¢ ROPT g¥iTaee g‘e’FeéE‘Fe‘He ?‘1‘ B"ﬁﬁ"°‘t‘°rfeh°@‘§‘%‘tfﬁz°8‘6'ﬁ§ Y°§tt°i“ ng of
axis efths Icephposits inmed, yhen fijsltipped atinterdptforiviziviag, end whish isetelsdl ene
thmtgﬂteeasmmt AbrfRiculaBlené alezty aRCd WhrieGeereeR Qflldé@l@tth&ﬂes aiol yvi nyl
barnf %paraﬂeﬁ to ﬂ% dgchOn o)/tﬁe shces ofatltte c n%%)sdé 1ma6e t n o %fls roll of

ar ma or ex FUSi on with
two o giovg igpeesg beitleashi ff@F ﬁ‘ffP‘FFé vigviag s phesintheace shows a
compdEH P@iSriiftal infiBeg fre brékeh o i dedtions il subssadionsand in@gdl  axes
data RSP 91 lrﬁ&mi;&@ﬁ%nﬁﬁ put AR, é\LJteﬁLubéécﬁo‘ﬁ@&mQEorﬁpﬂme dat a

erived fromtwo or nore original |mages,
imagp preQydine 19yf LA MRS Vi ce conpri ses el ements that

. A copposigd iingge cdnipesed dfpgaligl stides, tidvizedfomposir iere prpinglimages,

co-minRied B &R Bﬁegﬁge Widsedsh@l 3 are ﬁoh&-wﬁ@tf patlallle%r pﬂehcgﬁlfar @f t he

e
coef SR EBnG e R bt B omp G e B TRy MREPRAI ang
viewing) @ndsyhiohnis vieedshrougihe lepstoryef aflentiendar levsgrayand aderrigs ar e
screefi @fids€BiioNiaRDaiert drd faflle] torfeiredayh of feslicts Saheaympki@Vi des

mag@%v%ﬁﬂ‘éahs%i thd/twh %o§%es4§§é vtsﬁa"?e ﬁihfﬁ%ﬁfdlﬁeééﬂ GBwiby'e | mage
face s ti whether 1t is tipped

P““’e?ﬁ*oﬁ‘t"“”ci‘ t’i’ﬁj’P’i‘“?gﬁ ] °“%?a “’%“F P‘F ﬁ’ﬁ‘f"“ SoeT o sersips B B x anpl e
sectignsyigidingge datsfronpthe oniginal im@gesub-sbetivts if putintp tetectedbut-ai | ed

secti6h sateeahttoate 1Mg0&ééo§iﬁz§ tcbaes’etcb‘ﬂ/maﬂﬂﬁé’mleﬁ QiR esse%@all;- the A

same Seqrnpnf:ﬁ rmaéis rl];gd%g aye to a wewer T CSS O% ngggrler Ry, ggos e U.l%ltCV\D or
of ﬂlwma@ msdipmg pgiining ?mg@ee lmessﬂpﬁl # gppetjreltttye P8 VIgVE ﬁ‘@ut nage

horizddi) 61 vErkitaCH&S as thd vibwirGatchds) ent ed parallel to either the

. A cofdfis gor &e%llﬂ&t I@Lweq :rthro‘(x&r oft fedstine 919&' e%fm]; 1%? %\r/al‘;? gﬁ%gé@ Serd é,;mg

as. I nten
with p dewineARElR T é”f“ﬁls‘é‘ﬁét’tedﬁﬁeﬁsnage- di recti.ng device V\,hose

- A bagikresrresn twhosa bagrieplineseke petalldl © etch ethelprdadipardlal tothe sifeeofS| | ces

mes@tmtetaebﬁﬁerfs&&msﬂ.te i mge. 2. A conposite i mage-

. A len%curl'gp gns array whog?enszel’tsl atgelé)ftrﬁllll Lté ?%B ig g g.r{d\é %IQ%%V\%% C%\TM] gg re €

fhes‘ﬁ’F#a@é@leaF@laﬁ@tﬂfpaisah-l el to either the hori zontal or
vertical 2 2 MAR 2LI7 WD 2005/ 031687 PCT/ US2004/ 031493
6 axis of the conposite inage, when it is tipped as
i ntended for viewing, and which is viewed through at
| east one of a lenticular lens array and a barrier
screen whose lenticules and barriers are parallel to
the direction of the slices of the conposite inmage,
whi ch causes the
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two or nore inmages to be visible, each fromdifferent
view ng positions. 5 3. A conposite imge CO'F’?SﬂﬁROZGW
parallel slices, derived fromtw or nore origlna .

WOoB@eM3168CO- M Ngl ed to form one i mage whose SHdraRSo@foS1493

not parallel to either the horizontal or vertical
axis of the conposite imge, when it is tipped as
i ntended for view ng, and which is viewed through at

8. A me@&Sdr px@(ﬁﬁm@:f coﬂpokx%%dg@éb‘n@ﬁsﬂg ﬁﬁﬁmﬁﬁé Y ordhbek oBgilRdl 1 er
'1ma%eﬁ m% C?ect:ons sub—sec?xgr%s Ic':1 L{ecg d?ta 1drom $ %a}c]l sx%—secugnrs erf:a %ﬁ%el to

e S ces O ge,

the sgjdisel¢pted é&ﬁﬁsl@gantaﬁ@gmmtfmmsﬁecmw qﬂhﬁg@ss ef e neydmage.si bl e,
" wheesiahe sﬁdhﬁﬁ?hxﬂlsufbfs&iﬁ&ﬁhreﬂdrﬂﬂtd’@c]ﬂ&% ahd @OGralitaer ei n t he
perp%%mwthgs&&%% ngﬂébmh@m re broken down into

sectlons an ‘image data fromthe
9. A "‘G'ih?dgﬁf PF&‘F“C’PW@‘EW%‘H H“@%??F’P‘Eﬂ% piff%“’ﬂﬂ’,ﬁ t“’? PrPeLEERL t ed

imageg) intos eptibrs mgxbeéctﬁmeelccmms fréngthe saideupesectios,ocackingigs t 0 a

the s'iﬁtsel&fed mqm Jaguxngun@& forﬁmg s%cﬂa&rm@s%t feGtichd B9 Bewpigposed of
erlv re orlglnal

Whe ef’i‘a‘%esgcgm s @éecﬁ?‘ﬁ gr & lf & ela‘g’r"merd‘ﬂ%m 1?‘?&8‘3 “Wwhose slices
perpgpdicularge thehorigontelevdherpdisplayef tola viswerpaiptendedddi cul ar to  ei t her
10. A meth&a ohﬁbduz@ghtcgind@ br pla@ with §@Ves ﬁ\mﬁt 4 not fARII¢ RGS: be

the Wﬁm leg @Qch csn e ?ﬁ%& !o Egﬁuccie t? fé one ?ﬁ aerglerfs Oe!en I ew ng, and

S Vi ewe east one of —a Ténticul ar
lenticylg densireyyy  and a barr| er screen whose Ient| cul es and
11. A mixhadrte @odhceaic@nppsit Bilabeodbhich @ td Be@ieslédrvats bil imBgedirectifge Sl 1 ces
devied, cog,jggs"&orrpo& te image, which causes the two or nore

e visible, each fromdifferent view ng 20
g%tfnéﬂﬁulbﬂﬁé ENGPATE OUBMSS i t e and ori gi nal i mages

2ar Yeleting ke mumiieraforigingl gnagesdd ieossd and sub- sections, and
3. NBePeting @ dompdsMMmbdRQizOr | gi nal i mage sub-sections is put
4 née%c ? thg gl. m%g oﬁ}iglers §rﬁ§ntn£u%p% ug)e,f thctr?tt])g de(t:ermn.glgqs_ltlh?rﬁxt%hnag €

accor
%S%EFH“EB’FF‘?S“?th@ate’?’afﬁ‘éhesbé‘ﬂﬂé‘i‘fﬁ‘ér ‘5‘?“‘1‘%@%@"31 s di spl ayed
G CSelcting éwventimurn eigpenglises®e of whet her the view ng surface

’pfSeteaﬁg mmgﬁlesgspMm@gme@amyragbaﬁ@{mﬁl te image data is
el.at.ive t({} vi ewer "abou %ghorlzontal or a

v e T em@éfhe YSing angle ¢ l°§7tf°§ S {RY YRBET B A conposite

- niegtpamivipgheiniage Pete S widlt | east one of a lenticular |ens
Bl Keadyan@himabe Bald flomBivo &%foﬁ%ﬁgmawlinﬁé%s ﬂtowlrﬂm gk orNgl e of at
L:cirarﬁ%mésf’alcfs;d}ﬁ Iol S-éiggrglr a rtg.?d magpan a{'ranl%?(]néeﬁtcuéﬁ 312 th\évh 0Sé€
pARmptEs defeémlteﬁ @‘dé‘?‘ﬁ@ém&e aforesyid stgpspadluding the f"lﬂhca‘b‘ar rier

S cnédisvariding o fixels3O requiredto egeive theldspact rhtid RSthEdofmpogiteWwh0S €

Iam e,%ﬁmg ﬁeaa@ﬁeaok_oﬁiput&qnd%a&&nguaer and not parall el
bstrate the lenticular |ens

f

12. Anifgiee &gﬁﬁiygﬂdffffm B Q’°‘i‘7ﬁ|‘f‘$ i ProYigss S8 SPeR B Borzona

parallax PEITE|roURRE O R84 2bO8 a hopiz@ital o verticklnmislasefvieperodides. ng a
conposite image conprising partitioning two or nore
original images into sections and sub-sections,
sel ecting data fromthe said sub-sections, rearranging
the said selected data into an arrangenent form ng
sections and sub-sections of a new inmage, wherein the
sections and sub-sections are parallel to each other
and not parallel or 5 perpendicular to the sides of
the conposite or original imges. 9. A nethod of
produci ng a conposite image conprising partitioning
two or nore original
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i mages into sections and sub-sections, selecting data
fromthe sai d sub-sections, rearranging the 2 MAR 203/
sel ected data into an arrangenent form ng sections and
vauos/eatg7ons of a new i mage, wherein the se@omso@nshios
sub-sections are parallel t® each other and not
parall el or 10 perpendicular to the horizontal when
di spl ayed to a viewer as intended. 10. A nethod of

13. An inREOdkpRy MYmenCipt proddig ithiat frovide€a tiéving infhigOst@Bmdtion drt  t hat

flip whﬂeqlstghng Qiﬁbo[i@(@uaﬁjr Jr&oM%us% p\ﬁe%/eﬂrlatchtt,she cylinder or

can e use (gro uce at_ | east one of a

14. Anm&awqp@f “QEFaBsefﬁ’Pé‘ﬁiﬁ""%f it that prpYides g mqving gf pgimated ‘ﬁf}“’ R1. A
image white tokatgg; itaboupr hodzestal oavertpaprisast eiewarsvgtehemhi ch is to be

15. Anefﬁaemmrtréargeﬂmm eorﬁi wo%pﬁlarmm&ﬁmg.emm%mm@prl sing:
a r|

S
mage i 8, Foged Brbye Koty e erdaoeh (ARE 8F OB AT U 1 rrages
zero or nipgsy fsgrees datdnakes caclerigingt iingag viewrble etadifferent ventizepointfreni ze 4.
the other @®Ct i Ng t he nunber of barriers or lenticules to use,

eby. el ) ] | ecting the
16'_Memg§géfaﬁé?ggﬂr}§g gﬁﬁ“&ﬁg?‘%gﬁl e 'la}o\‘sr;c%en(esr%’g%s?g%%%o? | enticul ar
cylinder Ipnspseare grignied at gn angle pther fhapzgroron pinclysegrers Whish epbsieedd st ance
view a cotposfeimegbd dagriiell Berdii ckness of the | enticul ar | ens

17. A mefbbd (ﬁ')‘rxalgﬁg ab@ﬁp@éﬁ@fmagm% intage n%@#uﬁ%&% AatinB FixetdpgW N angl e
| ens arr ay or arrier sheet .

‘“‘“P°la‘r3&’aé“reh‘f’ﬂ$¥1{’f°‘t’ Eg‘f“ﬁ%fé‘é Data Set w dth 25 10.
18. An inRgceand mengs forgroidyving & thatrreyidésapiewingengtyrof atisrst 65aiedragd, nal
mthad1ﬁuﬂﬁi}@§erdeﬁbrﬂofp_|aﬂ1§+ &R is, §n@d8FedAscontirity) FRik nﬁﬁﬁﬂh@éo@@ to a

3D and rrBﬁc% c a%l Erqsgr.{s ot 1r%¥egsm ndtlonsa 91' ne?c ! r aﬂ% SecTrs or

ers ected in
lenses. { he. aforesal d steps i ncl ud| ng the duplication and
19. Carrythiz 8¢ &ie chiethig) n@ibei 06BdvE usity confpilicd et whereip bidwty Ve t he

composxtz,aﬁﬁéae%d Jn@&ﬂgﬁal%ags Q?n a(‘rm&%{lf?e?at aﬂyrraﬁgtﬁ'n utilizing at

20, C W) er .and tical means. th30 12. An
a“y}“ﬁﬁ'ﬁgleﬂﬁe RPN YR AFre °?"B’r“ ’d’i’%’&d”éf’ﬁ&° X“% hat provides
compositginB@ey apmﬁgemwl pftheines of datat off pre originabimagesis inmingnryrbaffat i ng

at any ond fiife. pi Ct Ure about a hori zont al or vertical axis as a

. Vi ches, 2005/ 031687 :
2L Dl@l%ﬁ%%%%% %ﬁ%ﬁgglosegl}(%ané omca ge di spl ay and means
22. Remapripe Berigegedof g mitye e °pw!/¥nae§m ARPUOHY egdge or

disclosed herbingpt dptal n@sins. Tl i p while rotating it about a vertical
23, Rema%n rﬂnig@&ta%lom% o?m%ﬁ oﬁgﬂ\(ﬂ ﬁl\é\ﬁg 1nmii:&mﬁ§lte m;la An i mage

ns roduci ng it -that V|des a
disclosed ?}H’VQD\%B% ﬂﬁﬂ’is "l"‘é‘ﬂﬂ‘?)‘?“ f‘ll"ﬁag%‘D‘eq‘?aﬁeat@ 8"%%"?%8? otating it
compositgipnagstsuch thhtons splented faturyrin epeyoriginahimageds madg & caindide ewer
exacﬂywwaiaaimnnéeél;&posmmegefi ci ent neans for reorganizing
24, Rema?p né%he IW E%m%v orrnr)nrot% 01[1 exg?‘ es m{Ta gonmgsﬂ@&m%&e%s COﬁ'pOSI te

can be Vi e
disclosed I“‘eﬁf bcanticalmeans hagin eremaﬂﬁ?reacoatfd oaﬁheézpr@o’éat Iststase ofteh an
barrier scz@radd Olentituianieis\argjegth @e antt haRtionNapbrdaintBCiyerithgt i@t | Nage
viewabl e at a different vantage point from the other
i mges. 16. Means for producing wthout wasting
barrier and | enticul ar screens whose barriers or
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10 cylinder lenses are oriented at an angle other than
zero or ninety degrees, which can be used to he
conposite image as descri bed herein. 17. A rretzggdﬁé\ﬁ 200
wakiosg3@sconposi te i mage on an i mage nedi um b3CT/US2004/031493
generating pixels by intergpolation rather than by
di scardi ng i mage data. 18. An i nage and neans for
producing it that provides a view ng angl e of at_ | east

the said 62 ofi@ ScRBPand dry WidlekbosingHlle/inilkic 1R6L P BE GuRhd SPBiOT "] UNp, "

hat is, undesired discontinuity, while maintaining

Y& 3D and notion characteristics and not increasing

25. Remeyiping fha injagsriata Gem tMeer e wigindl (myees Bfo 4 cRBPISRITPAERESS Or

disclosed ROy optidd) medadiierbinlAg erfilkion {s dGated e thexacluf srieedt ork@f @bove

barrier screeag.l%a g&ﬁr lgns %%@mm& 5&4&&1 I%Ql%ngﬁgla{)&?gg %ltﬁee | mage

r.at any
sid on gfgid R 7Y ) RO s R Ao e R A 10
of said afiyCmiésctaéil Ng conput er nmeans wherein only the conposite

26. Remhgpig e ﬁﬁ& datE S W3IPmA drigdl irkeP& inkd arngﬁpcﬁife mHata of one

one tine.
d‘“l"se‘g%'egﬂy§W%?Faﬁ§wﬁmg’ma§fstm% P?\‘/?ﬁﬂ%dfage wiltef} 3 z%ﬁe]g‘g d herein
angle relafedto the iingle pfl ayleasttRe of Risptisppilanganeniand i hagrescreert 14 r om t wo
used to @meoﬁpog{elugdgaal i mages into a conposite imge as 25
27. Rcmgl g I1;11‘:?1S %de da e%c?nl'x Rvo oy mc%%nl %aq kmang HHign ar%r%&de R% 419 the

Prage dat a S BT i gl ha nt 0 a

angle re’efe%a@ filt el Pfagleastaoge ofa ?esfevlﬁéf@am%@é P har'aﬁysca*st P E%| means
used to W’%ﬂh@doiﬂpo’&d’é@m@é lirfid dv@inpokiFEipeSas disdoseieteeinbpopisagméaadd ont O
28. RemLJﬁﬁlﬁ the &H&Qiﬁtla Fr&n mgﬁqrééﬁ%lﬂaﬁ 1rM]aeco§lﬁJs1ﬁ%&g af €ature in

ori gi na 000|n . exactly with

IS
discloseq, hexain by OPHER] megys yispel éll‘}ﬁ‘b"é%ﬂa{e@mle 6 “ﬂf SREWEBDI ng

array an

an emuldidvein iegivrgton il slerfticudariets soeyattached Foahmmlglpn al images into a

29. Rem@fpiHp @S infa daﬂﬁ&sm%%r méit Sieinf fRgks RS Llompdaie ildat hsCal nmeans
dlsclosec\{\petemo Dot} g@ W elre%Qhelcomepogtglmgge i€ {nlmtta{a QOSR?&I& f at |east

er ens array
emulsionyjn frggisafien Vaﬁﬁ lmﬁrdgfqhwevcay@ﬁh%@ﬂ?gmv‘ﬂ@ | ayer furthest
30. Remhgpingthe inidgeARfradd Bvb o2 6igidl BBEE Bifo NROhPdsIE20Q44031493 9
disclosed ﬁb?euﬁ@'oﬁlczﬁ Hx@anptvheﬁ:ﬂi'tﬂ bt SE2n B EeaPlphRY wRRGiGKXERSI Ng t he
. emul sion through the said one of said array and

isless thap.ths®Y, 25, Remapping the image data fromtwo or nore
31. Prodggtion)pfiatidast opeeed) e lonticwlar dengscreqn mpigdarrier sgreep frreplisationifrantd osed
flat platd V84t Bds Brod¥s i@i@ﬁlhtcaﬂlnotrﬁﬁare&o WhgdeSorihe gmteerrul sion is coated
32. An lr%anrﬁgtd éeang %%:vh( rrgnsuig aer‘enf?culat scrgen conirpﬁsu%%a subl%é'aalierh:«wq1 gﬁ Zf Ir gﬁn
linear bqupgggigs, ”Bfé?bﬁ‘@“etbhlég ﬁowéwtoéqu%fg’és*bat treparafiel teeagh@theriged of sai d
not paralie foa@tundarychf & fubjfrat@nd exposing the enul sion directly
33. An ﬂ&%ﬁ&l&ng'am & Mnx;l&ea b§§ér gcre@t{ 'é%mpr%fn 2 albg:m@ H‘vﬂg hﬂt&d

or nore
boundarig F’@F‘Fi & Pwaa o "9“*%%8 i t°éa=?ﬁ§aé“da‘§tp LBl 050
a bounddreefdiequblpteopt | cal nmeans wherein the i mages to be
projected are tilted at a selected 10 angle related:
to the tilt angle of at |east one of a lenticular |ens
array and a barrier screen to be used to view the
conposi te inmage.
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27. Remapping the inmage data fromtwo or nore original

i mges which are made initially at an angle I d
to the tilt angle of at |east one of a |lenti gﬁaﬂhﬁe%@?

WO Re0g/031887 a barrier screen to be used to Vi egt2004/031493

conposite image, into a composite i mage as di scl osed
herein by optical neans. 15 28. Remappi ng the inmage
data fromtwo or nore original imges into a conposite

34. An inBR@ispiaSand theARloNG @GRt plovidys sftahtRi thetBRpSrcait@r €i n .
effects tvne%xell i fard Aol a RJrQJ)n%%r & ger&cgragyglﬂle g WF‘QF &fi’«%&s screen onto

an emulsion in registration w nticul ar |ens
array attached to the enul sion. 29. Renapping the
Definitionnge data fromtwo or nore original inages into a

g@&sm;e&emk RS i Eng d%c%% P&k e BEHR bf ¥z AR Cal means

in the e is contact co ied onto an
mdl“‘% FPu Rl afﬂ R '%{{5? %‘ﬁ‘“wl?“ﬁ“ D OAEg AR PERg | ng
visible &@w Eiferept viewris @obitio fivth e compesitsimegy. cord@isingRamvitiplivitn of t he
image dhE@@ﬂe dp’"’(tf aatzf ﬁdﬂ*mlé OARind? fmafee.[RnvehitlofHl fAdke- dir&ﬂ@@ﬁwéem 0 a

o]p1oTORY] as d| scl osed herein by optical neans
mclude 31} arscre?nf]an ers
wher arrier—screen has clear spaces whose

W EFF%ETEMT“CSF‘@ efiesS §131t ipcide Pty 8y agombinption ofhgyglieviineon of at
visual fee@idns, dépendinf; obtht QeviigCplrdnceliRdABedS6T RGRcdansla @sphaby | er

its creaBF ta?meéafméngmaj@ﬁjmm gé;reeam 3%44 ab pag!“%to@at hat has

ooves i.n it that® are not si des of
depicte ﬁa’epS‘r Hotion ogzny e‘ﬂwﬂs doriged “b‘f“‘r‘é‘é&ef'ﬁ’é;ﬂ‘ag‘e}‘i‘ e gAY i si ng a
another| ent i cul ar screen conprising a substrate having
hk ﬂ&ﬁl&exao‘ﬂﬁbﬂ@* 1e @8 to ioP@neRt UPHL Ak stfabedBan ngarggﬁg)léym 0

| t
i e R s e e T

- axis, Whighargeemgit e bej ogytireperotitior thistgingn ire priverk andiferfiéciprocation. een

AOWRIESih, rfgmamﬁwaﬁal "Trélir€xo thalbbbdbiind dof RifiMbge digiky BAHACAT | els »
mge-&mngsam&t.s %&\@de ﬁ&égﬁae&ea g 9&&19@1&%9% %g,ﬁ% ag;\h? paralle

er a par a of the

tipped, g%zﬁ?%ogwemeﬁhezmmﬁs%@fpw%w bgmly or in any other
directioR@ith thiS2E@Hgn(IBA tibPBg 2ldh@ or§ farticlar dxivérgmelykingps mpesivalameans

tothenftarglepﬁoeﬂu&ipfbgldéﬁ,egeg@aeﬁg&ovi des substanti al | y t he sane

i ved e,f.‘ ec et he bout a
Egusgd%m’? al™™or lfp eve ’é’? i ¢4 %r)'d ‘e&ﬁ*’f’ gm{ﬂl EVEF wat ches.
mtmh%ﬁ'?lﬁPMfé?ﬁlsntsf%@“ﬂ@wwﬁ’er ein, an "image-directing
Senstdhatin,i“Sltify” chityd tEdsifApALE ﬂerﬁbﬁts ofah infgk-ditbcEhdde@ce,

oc an indo Ayl 811 FlagB oAk B 4P ¥ G ol ofhy R 1 1Y Of

{aﬁqnal % or i I mage being_ visible
ot vertiqa l‘a?fPFé et WF‘@W‘H@ sﬁde%w b“?’\"‘d’ﬁﬁ°%§“ﬂ>b’i?‘i963| te
five degreeuiym tieompival. sing a nul tiplicity of image slices nmade

AdusQherglate aevtlﬁgcmgls 'R Ean@hdpPbiRdRtng iVRORRS @RAEN | onal
i.ces, |ncFu de lenticul ar.  screens

S“bte“demg‘ﬁmgre'rdg&g’?g r emﬁ\éat PIPYAeR &0 FR PR P87 Hhich fadrompllsi 1 e g

- original érpaees @ descrped hirgindapybrviesredy or a combi nati on of the

‘follow ng visual perceptions, depending on the

vi ewi ng experience intended and designed into a
display by its creator. (a) a three-dinensiona

("3D"') view with perception of depth and parallax of a
depi cted scene, (b) notion of any el enment depicted in
the imges, (c) flip fromone inage to another. 15 As
used herein, "tipping" refers to novenent of the

vi ewi ng surface of an image displ ay
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relative to a viewer. Mst such tipping involves
nmovenent about a vertical, horizontal or othe i~S
whi ch novenent may be one-tine rotation thr oué;lz mRamn?

WO 2bRakegnd-forth reci procati on. As used her q;d},m52004,031493

"omidirectional" refers togthe capability of an I mage
display having an inage-directing device to provide a
"desired effect” to a viewer watching the display as
Ant“oﬂ%ﬁla]%gagte 4 PR Ghua, 55 &&@Jt@' Leetﬁéla%ﬁ V& m%ror hhe 1rﬂaE3§g e
a;y I's tipped horizontally, vertically or in any
on an impage] direction, with the exception that tipping
Alcompgsite inegqay an et drivedsritisally, mempmtatjonaily orpttienvise, from
data replﬂs%ﬁtﬂgm |o§rh'dr@6ngm51 Gndedd Qhetdmh};os@ﬁﬂigeaemweﬂntm tlﬂlr ovi de
ens

viewing sqrfgc IT§F g 1magﬁ medium anis mten%sd iléln vieyin, §|%H<§f‘llghn ng,gq (ﬁreétin% cul e"

m cro-1I1ens, e

device. ref er i nterchangeably to an el enment of a lenticular

ACHRg blice? b dASHdrSaPrtibidT e ifage chrsikting 67 limftedfambuft 0
data in &9&%&5@%\1&% ab Q‘l@ Fél)%m%p 1190fle ﬁtg ﬁbrﬁ'ﬁﬂ?ﬁrﬁ&n oF &‘d‘ 1&% devi ce,

e-directing
magenﬂaély,pe@gndlqu% %W“ﬁ’f‘ie%?@&’t}ie’ﬁﬂaﬁ ﬁ eforan horl zontal or
vertical. The angle of tilt, referred to hereinbel ow
BRIEF RESGRIPTIONQETHEBRAWBNGS not necessarily forty- five
Rihe@nmsc&ﬁﬁmlmmuou ffthel géridtal teoiqué S@neGigR cBmpositél €W NQ

lmageﬁgmg‘{ §xa§1 ﬂﬂ oh%gtg %é recting device refers to the

an i mage-directing el enment that
Fﬂﬁ“’@% b‘é@“&ﬁm’a‘r"é&“ﬁpﬁt‘@ W af ajraaee difler spmpTIng 2 PAEH al |

screen iCfront@f anciinage Madierscoatsinigheis @ bf dvetlpdsigriedgtigesgaedpeshowviened. 2 2

F,gurelMAR 2007 WD 2005/ 031687 PCTI US2004/ 031493 11 An

Lgin i ma be di spl ayed
8%@ g’f’di%g’g‘?) gtg%/'%%gg&ayo“ﬁg ge di splay. A
diagranﬂh@mﬂp dlustrating flight rpes'and the vigwinig mesifionsfomiwicitieachof the Sk y |
images da0b¥bEeRédl onal |y or otherwi se, from data representing

Pﬁé(x‘@ 3R a'EB%-gmr%k %ﬂ&gpérﬂ?cg%%ewto%nﬁagmﬂ%?a%&phﬂﬁgg bei ng

resent Iew ng surf
ﬂ'fee-le%' iIFHTRRYrer R BoTham image “VF‘%‘WF‘??&‘“PMW&W"&’H°S“°
image ganeraigies showeipFigmgl. device. An "inmage slice" is data from

p@gun@@ﬁtsafaﬂa péyea,ﬁnymgpmmaggldgﬁmmmg&eaa\ limted an});mt ;
i xe an

cagampipan H e g Bt ed GOt Rt B B 8 rmge 1 n
original gnaggeppa padbsepveder pendi cul ar direction referred to herein
FiSire @ is aFH4RB6itc Plin wewL@anngEslﬁﬁsm ;JHHH atdNhé¥mg BHE

composx%é! Jﬂ% 1&5%#&%#@& q?r @evﬁrg}g@ﬁ&g ea!:h olf wﬁshra%ﬂ'e% of gt he

mposite

°“g‘“al¥’i“%§’r??“bF6?S"ré§€larrpl e, thr ee ori gi naI | rrages Fi gure 2A is
F&uﬁsmgmamduwmqneufﬁpem ive view of an inmge display
F%Qx@?ﬁ {53 bAGeRvdrw. sinﬁ’lﬁr to that oﬁ%u?eejnw}{eﬁmfﬂ{e Qs Rfhe@n 1 mage

compomggnagenag gr{x]etﬂt% otg+ dﬁ?g% giieg'tmg Ido.a‘(aj:F grg n.%g‘n ?cgdﬁfer‘g& éﬂg; 2 rated

. present ifivgritign phowing fhatglfe vieling jopes gee catiespohdingly ltedFi gur e 2A,

diagrammatically illustrating light rays and the
vi ewi ng positions fromwhich each of the three
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i mages can be observed. 20 Figure 3Ais a diagrammatic
expl oded perspective view of an inmage display
conprising a three-lenticule Ienticular scregr 'MAR 2007
wo 9kofksAn | mage nmedi um contai ning data of ct/us2004/031493
conposite image generatedias shown in Figure 1.

Figure 3B is a bird' s-eye (plan) view of the inmge
di splay of Figure 3A, diagranmmatically illustrating

Pﬁgmqfans arpaap%c@mev& SRV G Bl ROE inbhingkSprdsérfen Whi ch each
ree .25 original rmages can be observed.

mb“‘"ﬁf“g"&?’%pr&mftgwﬁ’ Wt agrammatic plan view of an image
Fipurg  lissaypersfectivirdevshoving dipgrammatiqainie plgpe throughthfdysi t e | mage
viewing mesaeplamgmgmi waseam tift bngR oMvi RNt theg frgIRSdefe@m each of
Fﬁure%!;l 1saa§dh’s -eye ép an view of a man %ldl\?plag v%grfug %ﬁnﬁcﬁlar%%éeﬁ %Ved

per spec ure 0O Figure
the imagg; E}“‘I"%ﬂgé""ﬁe F‘!?pf@l?t‘% dwmwnéwd Sghtfaysare shogm tﬂlngvmafﬂcaﬁar gure 5,
RigaR 8B lisra dtabemﬁdnb ﬁaasﬁecﬁxfe viel @f a venitaipariehted lertieulcandlipHt

mysmus%Jﬂtg,gm;m i mage-directing device are tilted in
accaor dance VVI t ‘'t he present invention, show ng that

Feps 8¢ |“é\RAaFF@m‘2’6‘ﬁE°§p?&FVé VEBPTEEHORERAR o e M 1S 2 VAR
present iREEPn, WOWEBUE! O3 L6BToRTIEIsB2M04 hOE $498in Fielre BB,githe 6 i s

themdeaem&wa&sﬁglay&aangwoﬂ amulgﬁrsad o that of Figure 6,

re%nsg d?ggxﬁneaugﬁegsge/cUVe View ogalen Que of the present
v enti ol I's "a perspecttive view show ng

thiufaéﬁ #itisd’s-va (play) view|of aarireage Gisnisg gfihetpreeent invprtion, yimdyti ng

to that onEGm&SBAdetp\PhexExﬁdbdrr&r scle@li# tBe ibdgd dirbliglaeiice. the tilt angle 6

HgireHd A‘:ﬁiowgm?@ﬁ Skl oy %951%§feach§f}:hrgﬁ'lé§a] 8Ais a

view or an I m |spa wherein a

jmages 11|1uéﬁhpq:llgpvé<?5pe§‘t"t3 E’@FF sfices qnf) é!‘bfeﬁ‘i?@‘éhe&?‘?"é vl P"r‘?&"’&dev i ce and

Figare OB is3 didgnmpmsic devatiogah dew ofghemposity Snagerhgvigtibtwd slices in
accordand vABH R BB lﬁv’éhdoy beinglperibiilc fré’nBudaf% dfta SérRGERSTER tohC
%ngof a vertically-oriented lenticule
ays 11lustrative of view ng angl e 835.
Figprg &?@aelem@mac RETREEHVA WPMR TP Eingipss Setfomechaf 8% of a
original ir@gts 1000 benglptojett@bnio Bn inB R GediaR 065 Ynirdting Ne>mpdsk ipiges ent

hamguhga\gﬁg“o% fpowi ng |ight rays corresponding generally
hose shown in Figure 813, with _the wider

F@P’F él:’ls P Gaesmmatiy “llFéat‘é\’i‘lﬁT"@h%V@Pgﬁtﬂw & FPBRAL 23 Emaggidjreging 36,
device hgving tilted ligfiDdiresting elgheaty cayeraide Grorp e shegp efcbriventional lenficulrf
or ba.mmI RdRdrihiS c@mngF ab ﬂlb‘\lhﬁanésgschr&ng'athphﬁngulé w@s)é%m@lms a n) Vi eW Of an

F](ghre gf is ]gpe'z_sgecg% weg ,8\} aDtF \flg\l‘lﬁ‘:’ceoplrtxgna camg carxl rn}agel?r S q% cr'ﬁm I S t he
be used ﬁorrmgemrmlqnwtat 7 gerire hpetshavingsilted Ieptioulasor awier Herangin 9D ar e
accordanch vii@jlueiAverdto: el evati onal views of each of four

D?%dlgis‘i!&h é;l i \lgist rating how respective image

I ces an u sectl ons therefromare nunbered. Figure
Figpre | groydegp sermaficiivsirationsf &g gnpra) fegmiays o fipagive Wing onposi t e
image-diferting deviver\sich gs Hairiets@ebnsdnd legulamicreessC Aoanckampi ofihe h t he
process, mfesfnmauai iy pmmo REI0DrSRhR R irtd B2 JeARGE data
fromeach o four | mages shown in Figures 9A
t hr ough 9D. 20 F| gure 10 is a diagranmatic perspective
vi ew showi ng i mage data from each of five

images sﬁ)owas é.l%;lets y‘g throu
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original imges 1000 being projected onto an inmage

medi um 1055 generating a conposite i mage havi

tilted slices for recording. Figure 11 is a ‘T% MAR 2007
wloagsasiet i ¢ el evation view showi ng how a shegtr/@§2084031493
I mage-directing device havisng tilted |ight-directing

el ements can be nmade froma sheet of conventi onal
lenticular 25 or barrier material, by cutting as

slices, alSJTQ)Mah 26d- aﬁénﬁ:ﬁ@ﬁl@oﬂ&oﬁlﬂ@ltetlﬁlhg@ngﬂﬂ ?‘he MighBr@f 4Hcks tsi ons.
selected as tgt to all]c')w the i %llugilrﬁtp g %SDQ r,asﬁ | S <¥ ang underst?oa, buF élle rea% for

“be used
should uthafﬂrtgfﬂ aﬁvganlﬂémdp% imagg is mrﬂﬁbraﬁ m&oeﬂargﬁwesofﬁm ng
the numiiet bekng eklake@ RottlieGuthbay of Bdiridaor MicR¥lenttk @MW theltommeieor dance
lmagels\mgeqsewe i nvention. DI SCLOSURE OF THE | NVENTI ON 30
Igure’ 1 provides a schematic illustration of the
Ty afvesrs fhe pREHRAOGE fRe eingl imagrsniyuurag fhe comppsiteimagi e ct i ng
equal resdigtiangrei®thsiinetiong $n abardanicewittstbe igventisn, ¢ha drigir@hitnegeud ar

-expande@ﬁ rtl@@ﬂe%ﬁon'ﬁﬁt 1%@%%&9&5 of tﬂ%maé@rdﬁ&gﬁgsdewww £€

dua re each
bairs g5 R R MR, 4 SRR o et R At
perpendioutey By tippdiggivn BT atsaotliogthoRIIGE imaps The sreoun of g| | of whi ch
magnificatiof of dscAERON D@l willd®e Quaeis ¢ ARSI héy i GgéstRS5) . (The

being co& wga% meJ thescuaé%gé brﬁage F&'%J s&?cte Qrgﬂmeacgnvtelmgl%? exg:g?léa%hlﬂgnw the

ood, but
in Flsmf A *“idééd‘téhwh ussHyen Qﬂlglafﬂ 6@&%& %?Hd""tﬂﬁ'é‘Pf o horizontaf dptaan
would bq uuﬂzed(dt#mdmgrtwaatgﬂs ofsbeparizbntdlidonned i nto a | arge nunber of

I ﬁr&ﬁ-ﬁd emﬂoaﬁe,mms{esemﬁv@&ox Qe A ﬁofthe ﬁLJﬂﬁnaEé)igber of

rriers _or m.c he com005|te 5
expa“deﬁp g detor & g %éﬂpﬁi%‘& %Pfé@ébﬂw s aspEErelidt i o of
pixels). Sugkargnterpdlatier is fomagendy peafomnedrbyigest-hcesdngpeinateauch rage has
Adobe PRIYSRIp® Elﬁx%@ﬁeu‘ttﬂa@@lzé’ FunB@n hAﬁ'loﬁ@ Gﬂy' o@iﬂ§ optlbrﬁ oﬁfeﬁ%ﬁ dance

nelﬁbor%ﬁﬁg%n? 19.«}4%51{:1% % instL:Qg may 'eelﬁ,%% m% 2 pré w&xpanded in

I on ara emgnts of the

-sampledpwggulmqﬂgefﬂﬂ“i’f’g deV| ce, e.g. barriers or

Altemntiyely,ginpesent ikkbritier qostbmplads yhat aasntilticentesatwoonal , data
methods h&h@e%@l%ﬂ@geﬂ fHlat tshcﬁscgﬂlﬁﬁes@&é & ariGntREJiRESGHeE ket to_that

re assenbling the conposite i mage. The
provide i lmﬁ% Si‘r‘:i:tes °g?'e eﬁﬂé“gﬁ"‘ﬂ % ion or discarding of data that
Figera P4 stigess ahomesifedmage 354 troteivisweddtfroubiovbarriarspreénfiges ar e
Flgure 2@%ﬂgh££:ﬂ&&dﬁﬁdlrd’gey§ @lR) didwe Wﬁb fcRed dm of FOr
opaque al"__engZtS ?glg gl%ai}rgas %ﬁ %:8\&1 Qe\llc\% ‘nga:i-1 argagbe Sg %ﬁr@ nBatgl¥ ecbug n vrlddm !r?fa ges,
one imagg, ﬂ}°§/256 e epo opagre @2 Reifg anpeximAshi ol tofhe width RARE negre
slice multiglied byAlechuiight efodpindi imgpet waiitusods of t he hori zont al
Fg@rts @A shovlg’a }Jellgpealwp\ﬁ&f &h E&‘I?J &QJQIQ%' & Oltawxgé sut'fﬂ:g oﬂﬁ?g@ ent

vep ti.on [ e IS expanded
medium %)55 V?fc‘fvf%tpm'ﬁfe’ F‘i‘ﬂ"gg ST 3 é?ufi?“?e gﬂmé‘ﬁ ﬂ‘Gg anSifemEs or
bird’s- epriE,ﬂf dyrdgllyy caphymicre-teagt i.engntivalod 52/vf be Jowiceltredeen pivred s) . Such
space ap;ﬂtﬁmhamﬁﬁlﬂﬂb at livﬁt‘f'] of che TRAELAE 3%1]1%11&’1%5' e nuRd: &Y
i mge- proceSS|ng softmare such as Adobe Phot oshop(r)
using the "image size" function. Al though any of the
opti ons of nearest- nei ghbor, bilinear or bicubic
sanpling, for instance, may be used, the inmage is
preferably re 20 sanpled using bicubic interpolation.
Alternatively, the present invention contenplates that
a conbi nation of those two nethods might be utilized
as well, that is, discarding sonme data and
i nterpol ating other data, to
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provi de i mage slices of the desired aspect ratio.
Fi gure 2A shows a conposite i mage 255 to be vi
through a barrier screen 250. 25 Figure 2B Shg:g‘ﬁﬁ&?ﬁﬂ?

wahRhshigm a bird s-eye (plan) view Typicall YpettSo04/031493
screen consists of opaque greas 251 and cl ear areas

252, with each clear area being approximately equal in
width to one inage slice 256 and each opaque area

original Bﬁb@@ gse@ﬁlpgo@l)&{nﬁmnﬁlty (F?ggrU@.A bl Reurddisdl3n) 0kn FRE | Mage

1 ce or, | |naI I mages used
e o s et e & ey o TSR S Ay PR
at differanbpppitens ard thusfeoye different mglewwxmgpegm&ewmuﬁaMg e 3 o
TRE hiviiRe 3Pusinga BRicoldr eae&ﬁicomamtwlamga baBiidt dcfethl adtfthab Cr €€N
almost aﬁ. lgq‘le ]giﬁ%onunge%)mhtée Image Bas es thro@gg‘f:l‘-lc {ensei e waeIr gué.g,gy € ;/ I tE\I'I]Ve

fora bnzthémaaeemda%ch Ises F@W%@W?@n ef them%‘@ma%%beﬁ ferm @y 9t equal
the viewin@ aigltg, thipidufe 100ks s6lid@nd damEous itiotke s8diGnsapfeiringl | ed by t he

cnind T e R S e o,
overlap of fepages TraifiedientEThy afvauaessof the pamersqreqm sy spracwhaf e 3By g ¢

oppositeOfrodutisg drimsice ateratigns (abepi formgreegeldtivelprgieor Hiffrichmpend2, | nage

thus bei ablE B pYdvidl RAcR i3 Q%éﬂ' Sn¥le pr& cfc&rﬁmsﬂﬂe Bds B@waaPi Nts  at
ti tet ent OSI ttI € dﬁm most i lt; 1sabsorbe ?y rent angl e

sec °ns’vﬁ??f‘g PIgKS rﬁ‘é il s% Frace. Tt ages of

the imagg arippATs retwh @m{n@r@m aweg@evr@@ﬁ msmap@ne adogtadenigtapignsa barri er

screen, URIeEs@EH stibhEbat i @king iDusa, E9ASIing hdditioral dnbtgy dnll grUtingcOM Ng from

addiﬁongltrle i mge passes through the I enses to the viewer,
6w ng for a bright irrg@w and each | ens magni fies
"tshfew"élé%‘i"‘lnd’rfhw of piduqinFErd dislayt: e PFTILHTIRER 2™ f r om any

oriented @értically) éhe ditf@ront ingjvidualyingzss ard Wstbleffiomidifiernt horizkugal sxairmgal and

positiong ﬂ%hﬂ%ﬂé useiM.of e Jid¥Rr, &@&L qunﬁdoapﬁﬁa»relme viés@at i guous.
” g qinbsadvant S,PHS ?’ % “Rx od ucﬁem Rgm atl ons,

surtace, BTG 31 g oo %‘E"ge diftER t°& &r 185 6™

image agipean tp flin drow @ Prsttsceneth @ seordd peeySs Ufmdflﬁ@a-‘b‘&P Fei“@? s c f een

outfit widh@ligR @ iRVERS bf the hnulftuetp prageiolitet, InfikIY ot e ofthaVestr NO

" will see %Q ﬁ{;{ "g‘%;é( . O fﬂp% %gon{l g&n SQHE wgv% Ney}gl‘l%nt%ﬂng as the

|on eln abl e to provide much
viewer tiggth¢ Fpageisele 4"9“ a ‘(RE'F‘}I axis) F‘E)HEY&"F 1Y mevedzte f‘EPS’\'??“s“YhB‘F e lines
one eye {pex theefigst imaged the Gip pair whilehit etirgeyasvestinrserpndigage olthedlip f ence

pair. Sm@eftfle@@ﬁnageﬂrp@ﬁc dfR3dnt, b g'tﬂa cdn@m@‘%b&&hk@’anh{bﬁaﬁﬂ,r ri ter 3
ar printe

u
confusing ﬁ’ﬁ@‘é"“?ﬁ% %“ﬁ E‘Prﬁgf ﬁ‘@“&wﬁr 5°ﬁ'35|“<‘?&‘f‘gahr°"f°3tﬁl§' ];%"g‘f “8eR, unl ess
viewer wilbpags that pain gndirachialppsifien Whege tiodh exssseeithe geemd imsang thefiali t i onal
peir, whitR\@111Q¥airt8 gle£in€ Blen Rigugh o 6lidwihd fafdns N0Abath &8s df Ge }/vel Ih
y t he
viewer aEan? wgrh?e %{L u%?r]xgoggy sg? geng %?é dithe §t§e‘} hftﬁieI fﬁ]P]L ﬁ and thé
confusing preg ig PR, SPRFCHCYPEIBaTC PPy thaPrgf w@m ﬂé‘“ ‘F‘?Ydi‘ﬁ ﬂaﬁ f f er ent
plcnnenlmWsnmraiiza}ather\Msmthepmﬁretaltqaﬂls:r [ f the individual user,
i.e. the viewer, noves up and down relative to the
Vi ew ng surface there will be no perceived change.
This is a way to show a "flip" inmage, in which the 20
i mge appears to flip froma first scene to a second
scene, such as a nodel wearing a certain outfit which
flips to the I ogo of the manufacturer of the outfit.
Initially, both eyes of the viewer wll see the first
image of the flip pair. At sone point, as the viewer
noves horizontally (or as the viewer tips the image
di spl ay about a vertical axis) the viewer will nove
into a position where one eye sees the first imge of
the flip pair while the other eye sees the second
i mage of the flip
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25 pair. Since these inmages are quite different, the
brain can't nerge them creating an unpl easa

confusi ng experience at that point. As the V|2\ZE|MAR 2007
wOons/ 0¥t Ng hori zontal ly, however, the vi e"ﬁLT/l‘fé2M4/031493
pass that point and reach asposition where bo eyes

see the second image of the flip pair, which wll
agai n be pleasant. Even though nost view ng positions

ﬁL&@%&g&t@dﬁ}ﬁg%Muo&s%omvan@maﬁhsﬁ&emwaueﬁieauw nme to
neous tlt1 he flip

f
oncnteda:g.inFrs or lenses ?ﬁ%’x“é‘ﬁ‘? t8 BWEP& lha‘gléﬁdo ones, lSﬁS c{pf, 1‘8 the (Pact
for any giyenwisying positonsase ¢yo sdatthesdendippictérkat fnepeift xwwmgq ﬂem t hat
other eyk bbeyml is&’yle debifted aPinGthét ballnmﬁiﬁs SThé Jﬂ&mndcioz it had takerd PRy

slike. the a t
vesween eSS e 6 Bk S e - orq celithy 40
lmposmw)r\*cwbkﬁtﬁ@@f@ﬂref?msasn@,ﬂwfz%ﬁ*é ﬂ‘“’é\%lm%ihﬁﬁ y828d ¢ wor se
confusind thelexpéfinéel viibbel Bor this feasoti) rdiibn it dsiare [genemlly dosshana siteS
verﬁca“?g%gﬁgaqnekgﬂg@gsi zontally-oriented ones. This is due to

ract that —for any given view ng posi n, one
4R 18 nevp pnervFRFaly qEi e &@B?‘%‘? Eﬁ‘“&iﬂs %?Heéanﬁg‘?eﬁfmﬁ‘qﬁ”? Pre while

. be the ol way to tiikpby a 8y @nagraé & scerla o poperip shdw thie P ks the diffadnher

mdmdd&ﬁinEEes thd melde GFthc chifosiBinke E@erll? Qho%vhlﬁ@DQ&ﬁe flodlafRreR ace 5

wewxng\ﬁloﬁlqonsov%mk fg ciasr? gﬁotb%apgs }V(f Id(:‘bﬁ re(pgcgujr;ltgcga%nerta goglgclglnrsra ges
used forj taigng &g pmﬂmel)lmgp pigiptes. Thseelatienshipchetyisent thegdth ofthggenge i n t he
slices, tidIvadtiNof thd Blekr knd Yfaqlellies ODthebartlér Séreeh, Rk thgwiaM df theaaPimbiersi ng t he

lenses o%@l@{dc,] ?Qc%exy\ﬂnli th] ngvatul‘: %f tth lgxlse§ tﬂe%%ﬁ t{é*bet&)@:ﬁ {hgﬁev&l ges are

¥ own usi ng vertica -oriente
surface ﬂgrﬂ}ep@u@ '5? 1mP@ﬁ1g@gng d%ceteé ﬂaawer sgresn rcn‘:’lem:mular screen, and

+ the distaneprbetwesn the yiewsr ardithe dairidd aurlenti@lasscioen akeaprsiolly chas sgéater al |y

the two pﬁ@cﬂ' tlﬁomér d’ﬁlregcq sde@ dlffcl,rgnt pxﬁgetahﬁy Qxﬁlh}ﬁe Wchteﬁs oflins pl ay a 3D
roper

viewer saes fagg};lgﬁ %mage Slm ﬂaneo §| C. Vlc €T can%tirﬁewe a 315 CW g’f%e St‘ﬁneg E t h e
the viewepihiseignoyes in arba'g@ntﬁ é'rﬁfé?oai W exsleEiet *méw 3‘9" s HENEiF om

didn’t sédibéfbre cRRting thy éxpablerte) ofMd&ing draiitStha/dn€, Ralled ‘Harhlie” hése Of

‘case, hidY OTaglfo@rB%ﬁf(mVModsl,bmeGﬁy HESAGELiNE, oSATES A0S ti Ons

use he original I magée pictures. The
Ve kpr2pt Ak P E e AT PE hﬁﬁﬂfrﬂlyd‘lee"fﬂ‘é‘d?“r‘?é‘ﬁ Bt ces,
to displdyliléps wndaktohingifnaged) Ehicik bragusegah ahy eivagiure, Hothgyes seothe faine

image, J?@Etfg'c@tﬁfortaﬁl@ﬁ@ﬁﬁb at Qrunteh Ene\ ikt irfdfvidhdd Snabe¥ bk R6GE 15
ar screen a ture of

fom AR Sl Hesinkppuiton PRt BRETRRA R P EL by  ace
individuglripjage il bp pesgsiwedoTo \twweilffermgeag@furm@ﬁ the gpmesifs imege tabeg,  a
tipped abat 4 HoRontSIGXIE® fhe Piewdr BNikovEip il doSICIeRENS to tR Vibwing lifaddi St ance
to see th@ gésx%%ﬁect ﬂ' the Ha%%’*?ﬁ@ﬁ?ﬂhﬁugﬁ K o{: fhﬁ&serQJ doI I?ﬂé 1|mgéll,l ar

reen are car eyes of

display } 15 ﬁ@%”é@ﬁé’?"“]ﬁ\ﬁ the casqfPr instapee, Fityp P‘FE’r“é‘i’ﬂ“eq %ﬁ@‘@m’aafy any one

wall, thit wondd be bftongticinthepogterdd vidwidwhily Wiy sty 6dingaen ehicdldtaproe nt

riding ah SIBVEHSr aRd VidWinlg B B Stbugh b WFaddl €Ver can perceive a 3D
view of the scene. If 20 the viewer's head noves in a
hori zontal direction, each eye can see a new vi ew of
the scene it didn't see before, creating the
experience of |ooking around the scene, called
"parallax.” In this case, hidden background objects,
previ ously bl ocked by foreground objects, cone into
view. Using horizontally-oriented barriers or |enses
has generally been considered the best way to display
flips and noving images. This is because, at any given
time, both eyes see the sane 25 inmage, creating
confortable viewing at all tinmes. The different
i ndi vidual inmages are visible fromdifferent vertica
viewi ng positions. If the viewer noves horizontally,
no switch to another individual imge wll be
percei ved. To view different images requires the
conposite inmage to be
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_ lentxculagor%%eaf'ir%%d haT its

 cxcitns gy s A PG B PGB BETEN Sl

ti pped about a horizontal axis or the viewer to nove

up and down relative to the viewing surface to see

the desired effect. If the imge is hand-hel @ 2tHAR 2087

WoShosidlest he user to do. If the inage 30 displ éz&lﬁuosus»s

stationary, as would be thegcase, for inst ance

poster nounted on a stationary wall, this would be

automatic if the poster is viewed while wal ki ng

ﬁteglhtrvﬁy, 1frtﬂegbs%gls %un?e%gﬂlha HP&ther ﬂlgn eyg-iege'l '3 e@c@t (8" evat or

VI ew nNg ster roug ndow. MAR 2007

mmg\%ﬁefz'ﬁe*ss%'gwe# Wﬁ%fp‘@g?éewmafg@mm%% ﬂé%%%"r vely, if
the post¢r HEthqyositr dmoigedrrpaye teet] hasevea tlh@ffegfmuwoiﬂebe oblaiagd if the

viewer R8s up S‘r\G@‘km, whibifis ﬁlfut'x-%gt\t.lral &waemeﬁ{ 'S?n\@é Bo¢h e‘}lés bifvays &Bthe Or i gi nal
ewer toward or

sume iy By gl B B ot PR B et R e o ey
give thevigyes p 3D prowience funless e vietef elkead ineriehted 1 aFlant, becoolst.ar ned i f
the viewer1€in a WinW6n pBIEN6E Suck! i nfikht 3 QWA in MEHIIGHe Bubis Bifkrdfl- Nat ur al
unusual)rTDverrent Since both eyes always see the 5 sane image
at any given tinme, a horizontal orientation of

Thismeqg (a2 ggnventionaldrouptedpestst thes és intended 19 bs vieysdpi2 el vi ewer
observercfroiltaitx r@schl@IC elevatin@siy walking vy te itednhd bd BPANaliosnearsi ent ed
that a fli Br n‘%uéJ 1%L thatI is rﬁ‘uunt@@sg Iﬁﬁt‘;eopﬂ Kvill st:ﬂ?as\‘ﬂe?W or 'dr%re 'by will

b fr s% Wl?pOSItlon such as mght be done in'a thrill
© annoYeiROBEROR'S ot herwi se  unusual ). This nmeans that a
Arothe erablgroaviads with band-bald ipapss using bakrits of lenticylrgmeed t 0 be

regardledélo £V did¥tiod ﬂﬁﬁﬁ'&lﬁﬂped 1¢-HevORSRENEEtTebt! R SloMekitidnal AN
AL bgmers ortlensei (ﬁ'ﬁel%tedt%}{l%emnzonggy or teem(():%l 1' f’f&; Zn? gta t
there is R°§ﬂmﬁﬂ°@%lch§@° thPféhe vises pillaotgif the Plgt@fe atjoyt thgaopgyais wal k or
and fail Wisée\d halip or spéclal effeddThd MNGYIdaGviEvRsSRERINBRRY erc lofiakyt her

ata cothQl% ﬁmré‘ Hd%}?e? mfnd i1 lﬂﬁﬂqovﬂ%héjméﬂpﬂ \%ﬁ;&%ﬁ ggte:}%% jyf 1 ers or

nti cul regardl ess, o I rection they

examplecedenjientar imagyanere inkiddddnd spesiall peamotiomallygiling, g additpigkeodtées it S
provide Béfektic @4 Snagd'ls ﬁc@ﬂﬁaﬂ§ 5094 Wb, %h&ﬂlytdaﬁﬁmm dx'e?aQEHt slley oOr

'specml pYﬁoEAn({;?to ha){se rec:lpileergtsem%t %ete B {leﬁued egec{ yecause%%r h Cl-ﬁ QIn ce that

rewer w e WI'Oﬂg

' half of ﬂgﬁcglent%ﬁ{ the prgmnotiop, theyisual @pwgée @ﬁlstglg.gséqbgifm@ thetoft  Thi s

an ordinay fldt privt. S| ead vi ewers into thinking they are | OOkI ng

Vleth@ bRRAYE Rt anaRLs a;alugeﬁ,u,ro@m &@M&J@@yfd@ {;am put it
nove on m SSi Ot entil a eXCI ti ng

et ARG & 5t AP AL SHORETD P SETTEY BAB ng
as viewetydip the togealisplay teyrad the gwingwegle of e jmabodircdps exemwhish a
is typically131sb Gdé"eé% r(debd'ﬁ& n\&fercgnﬁ I)rptq ﬁﬁ’a & iﬂfoﬁnaﬁ@ﬁﬁd b@llners or -

mxcro-le? F]S ur.;na} ev1e c{]elgﬁmnes e a81t01énr(l ?f] %%vci/mcgﬁl%n tgﬁ: én (5 ovide
viewer apd "Femns F“y’afd e{itbq llmﬁﬁj dtﬂﬂ% t@&w%‘! the 95 ginabinage Whempeci al
viewer nfovifgWaithir@pcta®thd VewilgQtficd haxGkdRial bt itped, hedRRpdiddivesdesi r ed

“jump” o thfe ﬁ:gttof a .Qt%? %@%&%s 1?%&81&@ ﬁ)‘ilb\%ﬁé tlhé/ last lenber. o‘PIhe gagg

recipients o ronotion vi sual 1 npact woul d
be |nd|st|ngU|shabIe- fromthat of  an ordinary flat
print. 25 Whether barriers or mcro-|lenses are used,
anot her di sadvantage of the prior art is an wundesired
-discontinuity, sonetinmes referred to as a "junp." This
undesired discontinuity is seen as viewers tip the

i mge di splay beyond the view ng angle of the

i mage-directing screens, which is typically 25-50
degrees (depending on the configuration of inmage
informati on and barriers or mcro-lenses used). The
vi ew ng angl e determ nes the anount of relative
novenent between a
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30 viewer and the view ng surface of the inage display
to view all the original inmages. Wen a viewer noving
with respect to the viewing surface has seen 201 MAR 2007
WwOQodsBf8s, he then perceives a "junp” as thgfidasdanzias
of a set of original inmages;7is presented follow ng (1
| ast nmenber of the sanme 2 2 MAR 2007 WD 2005/ 031687
PCT/ US2004/ 031493 17 set of original inages

set of oﬂﬁ%&%&o@iﬂ%l%@ Ghe Jcnﬁreﬂjﬁlsi:%hlﬁﬁﬂ vty aR@gl NUity i's

nterferin he real and nat ur al

- Very anno
interferigg ‘é'\%ﬂﬁée aé‘%)’éaﬁ‘l"éﬂ‘é"@"gﬁf“%??f “u"""’d%i' BemPEREE Srior to
encountering e pridesirédriigeontingity ﬁh@mrq“@&hfd‘ﬂm mgilenu the pore The nar r ower

disruptiVe ¥ uddeBNed BPorRMEHy ﬁbpba& to He[3@icd WcEurs viith Feksthidldmést af e
viewer ‘\l/Ji\/l nde as+ Eeeet‘ﬂe %Iasé %Irrlltdi 1t p%ﬁgﬂ pﬁgoﬁd stegn e, 4 SilS8dos Occurs

‘aftenpts to see the
W°“1dbief95\'§j‘ée“ﬁ°ﬁ efrmm w&rt@ﬁ%geﬁww? ngns allale woul d seem then,
Hdévater, e isa @it tol how muahihd vidwibgankle can $eindr@ased @8h or barri ers

convenam tachw@gy' ,Q&a;mgm%mg Sipi¥ u@aws Bler A0S Jer,

1S a

é he, vi e % ﬂ e can be
of-view; hwe‘ihe%fg%’& f&Wﬁ ln“‘eadwaﬁ?ﬁ*%ﬁ flord & hﬁéﬁe%g}e 5
availablp from edtispantibdidvives dwimagmem gteptatle Gsinesdemten esrcghredbl ens.

ongma]Terg& aﬁ’ﬁkgzlle%mg @igtan\‘,é RWchd &Hnﬁcﬁﬁe’ Rkge, le@odithy for the QoL
ract i on vari ous.f CQ S as. 2 3G asthellmted

of 3D, an%so uttEeh T s‘r:si/a‘i= BBl e TFom exi'st] nth B nti ng
(hereinaffenFAkdscreage) and fephipimm Bicedenp ean bt adel vigh, wiile eilipeadvgingn
an acceidleQedé] ¢berratitind. Qi ifdown B GR& tiddgs bkt cqublink MY rébiusttRnce in

aberratlén? Fag%t’ﬂ]us Ctﬁ%gprge?\}e %Oéﬁ% g)eumﬁ? oG intes kannE Qﬂlﬁhu'@ production

ust n cro-1 enses, e increase in
H°W°"°&B%Srqe‘ii‘i"f%ﬂ%“%&“gé"ﬁl"eﬂg“% the undeirphls & S°°(“H’é‘ PPt ter " F#")
noticeatife Cowaslystedugingitht IgndthandbyrinervaFitlg the Viewing aglmotivelyrade Wi t h,

increaseMMetrfBiors ot also Qﬁt@glﬁﬁipaglve@eﬁ'e@ﬁ@&gdaﬂLer tlcs%M@An of

hmltatlonp rexire %taxll Lﬁ)gesr limit Eo the a&nlg)ér () %néln?lém% gél:c%}a Lcan, S %mcp elt Eg us,

the space PRSWCﬁ‘é‘faE’éfF oed cgﬁ’ﬁ’ﬁ"ﬁ]eﬁsg?f Bfvep BATHFE OTARIES-1ens P s es havi ng. a
Therefoft] 43 e Viewiif anglé10eases; fwhilettitinSmid e irsga dsesit {ihe poteptisl 31y angl e,
expemm&leﬂ&t ansmm @et?e%eg &me%e %@9 thwoﬁ wr,tjyrk,rmﬁ,q imfQf | ceabl e.

versel uci n her eby i ncreasing the
““mbe‘\‘)flg‘eﬁeﬁ o ‘ﬁ@"f"é“r?&tf”“&%‘??ﬂs g é?‘éﬁ&‘“"@@“’agﬁfé’? ’éat"FeBﬁ‘g‘“ but
the ﬁeldahaSIUOdu@dw ewd B8R equey tisexd @ leasf of bagtier withaderogdiewidge t o
angle, tr[aﬁﬁg(lhélﬁmdegﬁble Jhécmnhﬁ&hﬁ%‘ﬁdabﬁ here is an upper limt to

s .t hat can be put
'{‘he aresexli{%eniohgasf P clgnvtentlmghg%mﬁar and%amer lmaées ‘%

arriers
have ﬂ“rﬁ‘e@F‘é“If @ﬁswaﬁeé}fecansgiaw' pHeiF Hagiers errlmms, erete §ﬁ§° pi tch.
degrees (MasiEaD oty dépfeed (RRizdhtaB\prodke MBEIRCt) sidh laﬁa&e fptioAfuvéne t he

if the mﬁé'émgﬁgy 1.9Ippéd?ﬁ)g?b§ awgsoo%lgmat'x zarg Q‘fm&? & g‘]@ giQf mEXPer i ence

tion, decreases or fe | mage will
image i fB"’tSW"{?%i‘b?‘“fhé F Y qRjatbiirary ampqupybefarg “Pﬂ‘f‘éﬁll?é‘rﬂ‘e&f’mf’?’rﬂ s i f
or verticll(¥) adlis.f f er ence between themis great. It is, .
therefore, generally accepted in the field that
production of good 3D requires the use of a lens or -
. barrier with a narrow viewing 25 angle, making the
undesi rabl e di scontinuity unavoi dabl e. The present

i nventor has found that conventional. l|enticular and
barrier inmages, which have the elenents of their
i mge-directing devices, i.e. their barriers or

| enses, oriented at zero degrees (vertical) or ninety
degrees (horizontal), produce their effect, such as 3D
or notion, even if the inmage display is tipped about
an. axis other than zero or ninety degrees, and even if
the 30. image is first rotated about the Z axis an
arbitrary amount before tipping about the horizontal
(X)- or vertical. (Y) axis.
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2 2 MAR 2007 WD 2005/031687 PCTI US2004/ 031493 18
Anal ysis of the space in front of the image reveal e&u
to-the inventor why this was so. Figures 4 Qo2@AR 07

vea 2008mgesedi um (455 in Figure 4, 555 in Fi gucarnis2003@31493
655 in Figure 6) that displsays a conposite i mage nmade
up of five original images. Virtually any nunber of

i mges could be used with simlar results, but five

Ahnlysid $65k sPRE B f:&ﬁ offi} 18K FHMaRd foltfe invinfgphyahis Wesed. 5
Figures 4qt|a eg\? as’nI u%%g medium ({4%5 dneFIFLaéJ F%tu? Fl%/uléeegl\%tr % a?’gﬁé Gﬁﬁ]% el :i]h e
displays F¢°§1ms’é° 1q;age \Wmedlh ofifige cigiplrppess. ‘éwﬂx/%néwmba@f THgded ar eas
could be 443d widQitnidiQebniOrdt 405 udeiidreds albéxemplefbrSimpiidtgdofc at ed as.
dxscussxorct hﬁgﬁ\g e? opt I&%@Frjese\%eé%g’ﬁv %Qge@ggmtﬂémﬂy vﬁ@g‘tne o i g' nal

shown 50 4 WA S P FYY YT ST AT FOHDS Al 308 (PR are
also indidated @isiEkddianes labelpd 420y 430fandi#0)eBechorlgimal dmagsis aptipelbx i nat el y

viewed ffofd I&h@% Q6hed ﬁ,lsmgaldng nlee 449 9ne wgmtaﬁu ifRag® ﬁ@&?ma%ﬁb@ tz gn te
in S Qverl aps so a

from eac R gl o Rttt oA e e LG i e P Gh e e ooy

informatiomfrqmeasghdenel puatiaps 10 that ap pyfe frlaped fhiere $4j seaxlatp fromycagh lerg| e

correspording €l aliiHerent R 6fa simt 166 iRinkl k@agk. ISP thd R ish’t ﬂ:ﬁlﬁ.llya| ly

perfectly Qcﬁﬁrga%ﬁ tdL.lé/ to ?ng ahénq?ogme zg‘g glrd‘hoof L.a%l?&)luﬁp g{ 1&%& ha(wp%mrs

pol nt or
o il S g SpIETEr o FIRUE R B 4, BE BT =Pt o
lens), meal‘tﬁ)oﬂvﬁlbihd@aéablyimm spadadsihoritdn@lly ip thisSase)fas iedicatad by mas) t he

420. Thlsaélgé ﬁ&xﬁe oVérﬁﬂ Q’ Iuléalécts,?{:lr'fgtfn(g: glt"fl)gtbxg aﬁﬁ&rﬁm@% @%ﬁ‘l hor : gogtaﬁls le)S/
AT SR By ol s et A g 31 fig R § ecac ng

- view of mastygeingl¢ immagetinyeach/xong] vehinh wilkappapeto fll theatire viewingsprfst t he

of image $B@GHCAh5 AFBRB dlePRRk BFlcafl HEb B3N AdtRpaitd dehiewibSRinRIOVI de a

areas 450 anﬁ’go (iﬁlis&%?% + }/ug?%%&l% 4 eJlB?e%uJe Die . %%EF ¢ 81%% théf/"” : ﬁgg‘é\’i H

viewing ‘H‘iéﬂ‘i‘ea‘ﬁ‘F%S the shaded greap 0 d@@?"é%‘s"s o915 %Saﬂd 5%& §ermb'e seen
viewing i§ Bapefqp dusturge, Gbm wecleafithn gieydiog pobigons FLO, 52068 &0,53056ctand 460.

bemgapLJldoﬁjgttanﬁtphrﬂ&la;m&f@sﬂJ @@wwgweirom a perspective view,
F g lco are,s g%ﬁ o&e area%@%%{gglnthe
S R 5EpO0AT M"“ g BEPHLY &5 T3 VoK 04, 505

530/540, pgsi5ARATSO. Agithe wirepyove elong @pth 500f ageh dypsses a different fmegapt emich of

given timée,RRatitl BWheA@pHAR 63D m%%;é&;%&%@;é&@m%@mé@&,m&ach bei ng

along dlagona %ﬁfl §éo 9&'{%&3 ﬁoﬁ};ﬁla&a&&le&cﬂ se% a di ergx}:l" 1m%£e ea& vn?ng % eye of

['ocations are t he

position, gg.ﬂws &e d@yfégff@f °f éDwté\/eeqm and;nqtipad shat ﬂ“ssmwﬁ%@f to 530/ 540,

rotating tBervoimmdi3/irbdgOon tiesZ-dxia endevieeihg AloNpE: havdizoid lupasth asSRm ircach eye

Figure si3€€S @ different image at any 25 given time, creating

the erce tlon of The prese i nyent or, foynd t hat
R BB e B A ST TR SRR e B o oA
the vwwes B mo lexes 1nyact1 hiewinglecativn SHeS1d tol FT7588, thn tamp predpen theteyesach _
move on ¥ hdB¥dnfAQline PHOS Tilat i8)fh 2 A WBeakibil) e viehte's Rk is@tkiddddgect of 3D
is still seen, and noticed that this is equivalent to
rotating the conposite inmage on the Z-axis and vi ew ng
al ong a horizontal line 560, as shown in Figure 5B.
30 As the viewer noves along a vertical |ine 570, a
constantly changing 3D. inage is seen by the viewer's
two eyes in each viewng |location 511, 512 to 517,518,
the sane as when the eyes nove on a horizontal |ine
560. That is, in a first location, the viewer's |eft
eye is at viewing 2 2 MAR 2007 WO 2005/ 031687
PCT/ US2004/ 031493
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19 pbsiti_on 511 and the right eye is at 512. In a
second location, the viewer's left eye is at 5
the right eye is at 514, and so on through tBiM&UU?

waoghok/@iied7h | ocations illustrated. Al though rpetratshénd/o31493

t he i mage about the Z-axisin this way provides an
equi val ent vi ewi ng experience whether noving along a
hori zontal or vertical line, the disadvantages created

posmon':U'l Carld Iﬂﬁhgﬂt BR isat 3 1rag & £eYontl Bedtibd, 1he Kev6lieh @ isRi A6 kHae' S
the nghbta/gls at 5? ﬁndcsgmvﬁ'oug{l *}]lgthlrllg and goughniocag ns Jl]us%g Aﬂl‘i- ! %r t han

ohvant 5Q usre
f°taﬁngrﬂe,few&ﬁ g‘lﬁvtéfre Z#ii {5 dhis W ers\édt‘a Prmmavé%@w&rne °@qumenat ed by
whethet rRinp) El@E @ Mbrizbritl @ Rérii @ tine, Wk @fsRiviktahdd EredtsTag @lattre and t he
magﬂ,SiQM%ﬁ &d% Tofafels m&t %%ngbﬁﬁg.ﬁw HE%%H Eﬂapee %@ﬂﬁ@éﬂg‘t I's

aren’ rotate axl s,

shaped PM@E“&P’I’@E‘P‘HF@“H@W‘E@W%S 5 gure 6 shovvs an i mage
- Ghesspikaatacksare chimingted &5 hepreser ineentionD whegeimohe bifagety,@ud thg zones

square &'re@?hﬁgﬁlﬁr Jn%e H@Qﬁr@ ox%mm it &b, dednt 'r'cﬁﬁedﬁlﬁut Y- dxﬂaogﬁheme di um

lmﬂge ({lsrec%n f? CC 15 5’1% Suir a e VI ﬁ;.? estrt] [ O
g%ealréc @'vf“bg'aﬁ W?Yg° g’é‘}g’ﬁ%“l’@“ ilted as

wamgrze'p}?@s@m%@swwn iy SB56n impge medipin 634des avbwiag al ong a

surface Viewdd ittGabh zinluﬂ@e-ﬁéamg &vﬁ@lﬁﬁh@ﬁﬁelcﬂm@lﬂl@h RefesaiditfBge i s

arrow 6§6e ?ﬂ a wp‘yer L{;\ﬁ M&n ﬁ@éﬂcﬁ lmm 0 %¥onsthnﬂ§ utﬁar?ﬁt;n% 915 In%'gﬁl‘, 1¥ seth ﬁ e sane

by the VE&‘;YEf s %%{fs ﬁ%ﬂm‘iﬂﬂv the sF“P"r %ff[ecteﬁ WP He)CYFSoRONR qndﬁortzn@al vi ewer' s
line 600. &hat 1s,eiyeﬁrst91eaing paginttieaRwal leficey@ing pastien 601 Ol thd fighey e IS

eye is aﬁ’bsﬁﬂ)g gdi 16 | ﬂri sé% Qcau!nn th@ wgsge‘; Q Qﬁ eJ’eq @1%5')%19(9: 6053'21% &ééy gwle; 2 i
right °yf)’8 g pf’ﬁ’%ﬁ 6(&8?6 S0 ng‘E""égg H“'g H%ngh logafions F]Hﬂ"%‘éd' and fourth

The gratentdnyention invelyeseatveway i éseemble ¢ endividuahivages invre i nvol ves
composile iAER4/WHEYn hOinBGESLIHR Btated]) ButitRUheyis UaPbsitéd TRERSmAtdL O 3
| j a not ate
the tlte%m Efghe bgﬁgﬁn gmgc{meletﬂtf‘s mgt%% 1611 egi?r%ctmgr?g\{lce hand dt;eﬁée) tilted
produce e Y oo of BB 1 vErinegiriagapf heigege medipdés in the
tipped withreegre@et ¢hi theeddwiernbputheneiticad ordirikonthl @xiedayingAidwing.ad e énbleh e

the ccbm9£§el l{nfgd s@\,fexfaﬁs%})s a¥e%ﬂcﬁlg'lp§1§:§néa Mh‘?&aﬁb@ 5v1ﬂ¥ th&qn%ﬁtﬁw ng

W th respect to
First, the tlﬁi{an%/e ‘gf\klg &’“5?5 %f@‘%@’f‘ts %‘gf"s"&t ‘%ﬁﬁ"?’g‘ﬁ‘ﬂ@’d']‘e hesizerallur i ng
is selected. Ehig vn@ deteTmineythaspaading extenhed ﬂ@@ﬁep’bg gachorotatipg gxgectumev er al
(about tHeth6Bnta aﬂ vt-,r}iﬁl @), Wth B8 Ichsed P8 ridd bt BREL d?gﬁa@ﬁ i th the

speed aﬂd@% Cf ct vﬁh Be%ﬁe’ ?x% hvﬁ-neti:elr Ithte 1%%915? OJ aboutfl ar I‘ Lag rs or

resp e ver r the
or the "‘T’i‘i?i"ﬁi‘b r{f ‘a‘f 3613“?%“%% pastiar é'aanglvm clpsefifojz4ro (Gistresd Fﬁ hqe t he
vertical fpidie ekplumetiord,xheapetd a0d extehiof hé Effvettis dreatedhemthd imhgisir e

is tlppeddaibfnﬁ et bRk alais, Qﬁbt%%wetr RfentQd ﬁpﬁé&%o@l th?n@l‘?zoﬁltﬁ i cal axes).
arriers at I ve degrees, the

RSN MU AR SR I AR AR

higher whtneippiegrabeuh the hatigaytal akis, as thexsleciedaisauge gethdoskrae simegnt al  or

degrees {alined @ Beinbrkbntd Kt is explandibt. 15 @b S&tRtase £o7 Serdind Rty | €1
tilt angle is closer to zero (assuned to be vertical
for this explanation), the speed and extent of the
effect is greater when the i mage surface is tipped
about the vertical axis, and it is lower when it is
ti pped about the horizontal axis. 30 Conversely, the
speed and extent of the effect is |ower when tipping
about the vertical axis and higher when tipping about
the horizontal axis, as the selected tilt angle gets
closer to ninety degrees (assuned to be horizontal
for this explanation). In the extrene cases of zero
and ninety 2 2 MAR 2007 WD 2005/ 031687 _
PCTI US2004/ 031493 20 degrees, the speed and extent is
at the maximumin one direction and is zero in the
ot her
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direction. Figure 7 shows this visually. The five
view ng zones depicted, for instance, as 401 to 405
in Figure 4 are shown in a straight-on el evatd gniAR 2007
wbeWsasi16dP1, 702, 703, 704, 705. Thus, | nmage |
|2 zoir?g1 g‘gl Image 2 is seefy in zone 702, Irradﬁ%éﬁ(ﬁ%“%
seen in zone 703, image 4 seen in zone 704, and | mage
- 5 is seen in zone 705. The | enses or barriers (and
that is,
oo, B D S e o o e Ll @ 6,
d“““m\/\hl ch in this particular exanple is not zero,
Higoret7yshdwis this vigwally) Cieefivy viehauprzews depidibr. for ikitagen; & 471 to 405
in Flguroeé(ﬁmj)wnflh ?sctraltglh-@n elé¥tfoftdd ‘n@@kseo mﬁ 709984 ﬂpt'l'hmiima@dc if ect

farty-fi
s L S 1t s R P PR e

zone 704, prldrmage] & is seeniv adng 745 The dsnsed @1 biprdses (and hynge theaiewing zapes
are shovRHAGACHAt 6, rotatdd 251gbBut € €-akik Al aetitratyl RGO, GhhiklEia thisng devi ce.

' parhculatr'\/gx\éPglgls 931 get(%s fo?»y ﬁ\% oﬂm?e@g‘ %rée@ el'hﬁsOfQ\FuQ 599&“1?%5 o ' mage

ox] mat el y t he
sccepabl Lo ASRTAl S gPEIn Py i 1l Apgleds ogher e SPoye degiprs
accordancé @ithethé isvertips she Snrge deaeould bergefiguraive it adn basetd maperlyas t h ey -
through Eﬁmﬁ@d %QQQEL&DQ&WZ@OMDW ontt, r@es%ﬁé €708 bRRRGE 1ma§ke cessary

S |I+ustra

that, ex°f'ﬂ5 {r Wg““&é{’atvfsc?ﬁ’?ﬁxwté{;%ﬁ §1i a?}'éw‘;ffdp “golﬁ SRS neE® VI ewer
viewer'stepes s @ach imlage, pnastgdime, jantheyimeous giaye ling AWSorTig2ntirpdist®% (| nages
necessar'y B sie a8 W\&EQ H@J@\Qﬁ mlle]illus&ﬁdn fi3AngdkBeallEAIRE 1inel 730 DI €,

allows. the wewép{o seel.cﬁxg' 1mages nhwewmg, zones 709 (t)o 70£ ( avces rmsv%wg :E(%?nh s i ew ng

I mages are S sane
and 705 W ewrrvgfv&rfgas@ucb pdipe 1%@@@* faverey t@sea'feevmg é‘é‘FF) WBEH vi ewi ng
three im@geOafhednione the Eibhe vidwingsanglarthit Ivdgkvano Ld segvhizedientpgequal |

-along tide @WT}Q@ aﬁ aﬁer thla ’s%gné)é‘qhzﬂle&ﬁ 'of thm&%ﬁglﬁﬁlm\ééé is b“sigle i’o@ r a

r.time angul ar .di.st ance)
stonas SRS ST Suei b s R E b AR Se  os
display (¢.¢. agjshowrsin Eig A wirgused, gowgﬁ))w\!éfr ebsepysafifect &y thppilegiolown t he
Since fe@Q S QE s@h haketviewst thiants tidisinRGiecwipangle $homﬁ§fnfne&h€ r i mages
vantage anﬁto a%%nﬂ.r %1% et of&% Sﬁf&@tﬁs dhish @e\é&%dses the same view ng -

vant age ﬁg nt_to another, the
i3 W@?FP“@‘Fm f*ﬁ é‘esé‘i‘ f“é??fm“r i@ adoﬂ'@bmrsﬂed &g it pgleghes or dance

number vl iindged thise cpimbEitee into therfiug ndniposite inkage iadicked. M@rvhdias sel.ect i ng

regardm& BE1ehd or t:mﬂpﬂ{cﬁand ﬁlpﬁxmb&léﬁz}%rnal%agéslm%§d 10 ileed SPHP1 ned

the final .co choi ces
rsolutiogg o et o P s PR AE A TRS nuber
same wayfuch ddcigiosate niafrenyenpraducingsonyendionakbamier|of kniticwlay ithagest he
Use of tJOQWirddéei; Qidsethe ﬁb&aﬂcﬂ&gﬂnpm@ i rhiﬂi’mﬁlf)}dotbyabﬁ effesie N a|
(dependt%%onh I‘ etgn %f t{leecgh%rence Iggwe V\ﬁes en moa%g ﬁ'ggil gne 1r}1a g to anme way

eCl stons are convent | onal
next. Ussgftpq o4y Epagts &Eet @a&rha&aswwﬁlglégmgeseg@ew e TR mages

‘number i3 &bk8 B¢ tb ientamigind irtgepdephding vitticAgleOf view finnaak bxgteme

vantage Eﬁl‘t ko%ﬁ&m Sld,gf ]gngeg Lrg' useti G&Pﬁﬂg bi'e stréntS' bﬁb&?ﬁcﬁp tI‘heDf t he
di fference between i mages) when noving from one inmage

to the 30 next. Use of too many i nmages causes ghosting
as nultiple images are seen at once. A typical nunber
is fromfive to twenty original inages, depending on
the angle of view fromone extrenme vantage point to
another and, if |enses are used, depending on the
severity of aberrations. The 2 2 MAR 2007 WO

2005/ 031687 PCT/ US2004/ 031493 21 nunber of images
used determ nes the nunber of inmage slices that are to
be pl aced under each |lens or barrier in the conposite
i mge and the nunber of image slices that each section
of each original inage is to be broken down into.



10

15

20

25

30

Next the nunber of barriers or lenses to be used to
view the conposite image is 5 determni ned. This
depends on the chosen size of the final corrpoZZeMAR 2007

woReB/08iee7 i nches, for instance) and the choige@2004/031493

pitch of the barriers or | enses (the size of the
space, in inches, for instance, between contiguous
barriers or Ienses, which is the inverse of the nunber

number Of imbR¢ WsbdBtErmés melnaa&e&amageahcas M&tfare ta‘uarplai:ea Sﬁd&l’éﬁ‘cﬁ) The

" lens or gmirerelﬁ ;?lggo;nlﬁo%{e nruge an :l'r§bex( qxgaget sEces that eacg e%]n‘% lo} edc t he

ceap nurrber t hat

°ngmalegﬁﬂe'5@be§relan ‘F°§’nl“F°m t ed hovvever as st ated above, by
Nexethelfitmbed oib@tiersadr lehdebtg BtSus(ﬂh@ﬁ@d’theIdBmﬁﬁteﬂﬂige isnto the

determitfed. lm@ﬁép L rfds Jn%%sen@@éjc)f Igﬂnafu i J ai?m'nfge g?ﬁ;&léﬁok on (dots

I nch, for |jnstance | Um cont ai ni ng
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desired oplirfilfrd viéNing @idtarkcARHE, ok gdr RS tmdgSDAMRIwiduOshbllbe Wiadt h of a
lens (or a "barrier space"), then the conposite inmage
can be properly seen only at infinity. The closer the
desired optimum vi ewi ng distance (d) is, the |arger
the "I nmage Data Set" wi dth should be under 2 2 MAR
2007 WO 2005/ 031687 PCT/ US2004/ 031493 22 one |ens or
"barrier space". The wdth of the Imge Data Set
(Wds) determnes the pitch of the Inmage Data Sets.
There are the same nunber of |enses (or "barrier
spaces") as there are Inage Data Sets, although at
all view ng distances, except infinity, the lens (or
"barrier space") pitchis |ess than the |Inage Data
Set's pitch. 5 This is explained by referring to
Figure 8A, which is a bird s-eye view of a conposite
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I mage attached to a lenticular | ens 855. |Inmage Data

Sets 810, 820, 830 and 840, which are all

wi dth, are shown for illustration only, each%uza MAI{] 2007
wobmksiissg of 5 sub-sections, indicating 5 @oraisA&)s/031493
i mages were used in this exanple. The centers of
curvature of each lens lie along Iine 800-805. The

di stance between the center of curvature of, for

one lens S8R @pace’l’ SRSwi&H B thel skt DAL S%d(\ﬁhaé) deRBnidkdthélth df akel ed
e cent

tur e of, | ens 870,
Image Df"ﬁé’l’ “ca m VAl T 8rt°9yemﬁs%f o B )agg]%rﬁg%e%s pi tch
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ofa dlfqu&bﬁ"tsg lr(wafrfaosmem gp@ﬁeﬁsrwg%f fmaggrwiilg pogition %rgfvmes as
a view ofiOIAgRa). Kaowing th: istadcebesves &11 imd 899 (S0)xhd the e pitth Glpkwilli s t he

anowfogmlcﬁmgndmgmb the narrower is the Iens's angl e of
view, and t | ess aberrations the lens wll have,

‘”ﬁl‘ﬂ’%ﬁeé}sh‘l‘p(%?) | ess ghosting and a sharper inmage. The F
The distaneprriisethe rfdiRgdf corfratige ¢f €he dens, exteadingditom thedens 4t poirt Gpapbint engt h
871 (the Gkin¥ét FR&hval).i ts pitch (F# = f/Lp). The chosen thickness
f Ti, ' ' i.stance
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radius (apdy tha thq Tenavy i fogd! Jengi), o pranpargsig the jenswidfy (Pifch)the igheris s e we
the lens’ WBmber e nhrever it e ledsBaugk: obview, gl tho desdabgaticheteddns The
will havd, PeAding Erad éﬂos(nﬁg)and &C‘shx.rEE? kSR RaGtled @8 of H1&s £ \ﬁ‘}me rof

t°‘t5f°°%lf"'£€‘g8‘%rg’i%b¥ﬁs@“ﬂ‘£f{< fé[f e focus of the'lens, ichis

the lens at point "B". The
Th¢ chpedmihigknesh efitlerienk By showndmFigird &dyvps thedjstand from “B'atdi'ds  of
can be udellfo\Cabulhke@he f004) RAgthGRSA hOBnsAf il A\@ectud Webient R s tol S: 1/ f =

focus on (ts ba:cllz surfetcé I’I‘he )oc %?%haﬁas tﬁe? sgnce g [he ce;anj og' &rﬂ'/ﬁt&'e, 87£ n-1) )

to the f°%réefé1r-eﬁﬁnﬁ aiﬂfhdﬁplwd at the ;ack Wﬁe Leﬁ arlsomE‘H?e TaF g€difce bet ween
lensmak¢d'® eqution Sgardimdadplﬁ) bithrvildd widnhed breinGcoper temyis:of
gur,ygt* &) The sumof (f) and (r) is al so equal to

Reamgiigor £ 1] UM S bR B8 b bt aitn & 012
©), WhicPEThe US2OOHMERBASE'C” 2@ peliyGTidihs letshaenter ofweetuia The Set

‘sum of (Nmﬁﬂkdy is alb Bt thé SIROMd e iddRe (B 8GR Al 818 @icuticad E,

is equal to 810=820=830=840) can be cal cul at ed:
Wds = (Dt) * (tan (angle 815)), where the total
di stance (Dt) between the view ng position 890 and the
central data slice (sub-section) at point "B", is d +
r + f. Since Wds is larger than Lp, Inmage Data Sets
810 and 840, for instance, are 5 noticeably offset
fromtheir respective. | enses 850 and 880 as conpared
to Inmage Data Sets 820 and 830 with respect to their
| enses 860 and 870. Choice of lens thickness may al so
be influenced by the desire for a particular view ng
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angle (VA). The view ng angle (VA), depicted in Figure
8A as 835, is the angle over which the viewer must
nove to see all original images that were conineehR @007
wakmsphiesconposite i mage 10 855 if the | ensepans2004/031493
oriented vertically. The vizaw ng angle (VA) can be
calculated as follows: VA =2 arctan ((Wds/2)/f) If
the lenses are to be oriented at an angle other t han
above), the1Tfegd PYL BLWidihy @Widh) (shdvin)ds ﬁespenbmzle)en Aufae®, whidhesM ng angl e

equal togfbﬁﬁz%ﬁs%@-%m 'ER‘%@é/a?cEme& Wué gﬂf-’ (ﬁﬂ‘tﬁﬁﬁe His s Wh0maR8l ©

esn't require any arameters,
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notlccablyI Jf&@ﬁ&ﬁﬂesbéam}: ﬂegééf @sﬁanﬁ@so agg)nﬁﬂgd tgamgmfa Stk B%' icity

and 830 |II strﬂﬂlsngoﬁg io one lens” elenent of the
Iwéﬂi*ﬁefpgcuﬁ"g’lp GO 8% array is shown. Elenent 853 is
Chniceof lenpihickness mey alsebegnflupneadibn the degigerfor aertidulpr vigwiingnt ed.
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If the 1e.{syanamm orfeR@DH Sanbit B fnkher u&k@&%&%&% t(,ép) to the
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the othertphramspirseGive- iy (RTTH), er (b justisigwplre axtatipreof ¢ife odenigtion o886 shown i n
lenses. This G WluSraBdin FiMMeLdB, $Sand 85, g&"sxmpﬁmgf 1ﬂd§€aﬁ5§eﬁwgle&f angl e
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‘numeral ?%c‘?fgaagﬂéea” p‘éfgg"ﬂfth)lﬁ%es ﬁmr'l‘btpeedé%ﬁ%%ggo{ Wéa&? té*\ﬂl\‘/’ng angl e -
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than the gkagl}i!g o? ar%F 8?@5%9\%61538 V e n ’[]ilatl s? 1% conépare ?’ﬁl\mt of rw)erE Iap ure 8C,

rtical a view ng angle .

'e"“°“1°8f3 %wtlennﬂﬂaglwé@é 803 jgpetrepccordipatere t he focal |ength
alwfLp/tda¢ra).act ual pitch of the lens (Lp), and actual F#

At fortyh@ﬁ@ﬁee; @A gﬁgmmatte@qrﬁ mlne% LE QT SR GGAS e hilkn BAGK L 1 Ons

lens el . I n_noticeabi | 1}/ enses. Havi ng a | arger
ens clemgtif HY argice TR al’et‘""f?ﬁ“éﬂ’yl st 417 pgragng eafevinge 2 2
angle COWHCEI&IWPWO 1216 G <RIBS 8 T0-deHe| vidS i@ Bubl OB dndbBichted 2 4

verticallylhd SR ih ﬁ@ﬁ@slﬁbeﬁm%ﬂeﬂﬁlhﬁ ¥% sHUanlm Itfig.lreﬁﬁtlet!?hnpahaﬂf:}rtc?&aSI ng t he

vertical 1{_:,0 %1&'1 aqugma}xggng?eho?% 39 E]egrgel‘:’ I-f())wever, smce ﬂxe\%cal g?ﬁéﬂe®p‘§ f1ence.

Ut the

actual pitglyefghe jepn Ry andfcughtt Q‘P’ﬁ’a‘l chap g‘&ese "i ISP mcrfssem abegrgtions dtmage

in noticeabilityl of thelensesSHAVING a Ry vie@ing a:grg @aked i Ghuéh lesdiRely dasieng 3D and
speed of novenent. If the maxi num nunber of i mages
was al ready being used, due to the limt of display or
printer 5 resolution, it would seemthat there would
be not hing that could be done about this problem As
shown in Figure 8D, |ooking at |ens 857, it can be
seen, however, that nore inmages can be used w thout
the need for higher resolution. Line 858 represents a
row of pixels behind lens 857. W thout changing its
pl anar orientation, tilting the lens at an angle 808
(the preferred angle being forty-five degrees)
results in the use of the pixels along |line 856 for
data that woul d have been
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10 present in a horizontal line such as 858 under a

| enslet that was not tilted. At forty-five d ee

line 856 is approximately 41 % | onger than | %2 338.2007

wih2ms/03687s about 41 % nore pixels are avai |l algdrausiod®si493

the |l ens and, therefore, a4an advantage of the

present invention, about 41 % nore inmages can be used

wi t hout the need to increase display or inmage
undesir_ﬁb%gﬂl:o:ﬁnh@'b{ill ﬂ@en,aigéréabiﬁg}ﬂ'té?éalisnﬁ?ﬁ pielisRat s ﬂvaiegBE present

.lnventio 0. Use nore | es an correspondi ng.
experihod K5y 1 s ¥ el Miewe gl B st ugbeE Al Tagyis . o
used, el maggiwalphe aisible gvanplargerghale, depreasmEBRlsnd snewsitof mevemene éds t hat
the maérfiuéin nuklbes §flirdagestlvas Atfeady beilgli6ed ARG the Gifnit Wi ey prtes B | e,
resolutigﬁ,/ & Qou‘iﬂgéﬁ%t QISIE godlcg belng‘chi@gct{létl @Jul;}%e %olné‘e(bgﬁ fhts p%\bl using

a t of. | enses, the ba

rrrers | nstea | rriers would be
As showyn Fighte s logking|atlens §57ait 7R Be seqm; hopre g Bt GT™s IMASSSSFdRN i n
used wihog the meeBfBr higherrresolhtion. Iting 888 rerirdsdnts 3 travadf pigdls, beléind lens 857.

WithouFRinkiSSiR @1k E%pﬁm,g'ﬁin {nS RAs@Van a@%t SONﬂIe lﬂreﬁmg% id b%{r)lg screen
1 n | e parrier

i s, shown ure § The. c|l ear |1 pes t

oy D s AR AR e st e mieden e
present inghprizputg] lingsuch es 858 under'a lepshit thyt waj net tilted At fartefivedegregent er s
line 856046 apBroblindaAdyLif1 €% 16Hger ﬂgﬂﬂﬂé 858e s r;ﬁnshﬂgduﬂﬁ%ﬁ%&%ﬁelg e ?7%” re

. e het wee nt a ol nf, ,
o B Tnf o8 VOR, A WS R bl b D00 BRU e
images i e S evithrhiyencatip orepedivly gdmasprepniitien B sbifeobarri er
embodigeus@fihe p!rdséncinmm t((u_'Ebnﬁém images ?hhxﬁ:@n@ﬁbﬁ@@ﬁpnvﬁﬁbﬁ] choi ce
image dﬂﬂyys Qﬁw& ﬂé AeH%cigtg Qw E@pla@ t%l‘&dﬁ&w ﬁa.n&, 1111&)@4'1 @geds 4 gj e (VA)

sired tance (the

. I.S ) t opt. mum vi ewm ng,_d
displayegy *’é? i gle gLp e S&al(feﬁfvp%@efgshﬂe ibiga g‘i‘yr’c_'5°871) is al so

Whay geng birgéroinsteail of Ifaseg iredarBols wmildde aoplogondhepldcoimipeg Dat a Set
line 800VH0Sl4s Bhot¥¥nGp)ire QANF R BlaritE il fabta@dnCoborréshon @il iRie iBp115 1S

ut wi I iglre ( c rpl) ee:ll'rrsl c?eenpk%ess/ db)).
e Rl B il e e RSttt et iEotend ) |
apart a chosqy flisance;thesbafficz GRags@itehin bR &S 2t Be copists of Bty ofor | ent ed
each lenly geriliubtated iniFigure 88.0Th¢ Mfignesbe@eaipainteB” {ud Wit 871291ichbs) . As
rcpreswffsé'iﬁb_dgﬁnc@ge@v&er_f HOPTR %%c_thm’gggataggﬂﬂédl tplﬂ-%a%m{éy Ing a

sired. vi ew.n le sinply requires. the, proper:
sereen tglg‘i"és R i ag? Chf’%g'q‘ggflﬂc"e’?g'g’ﬁ %‘Q‘éeﬁ&fl Kp pairdiEyieppgs) - once
angle (A) i degiradyfPnagtheléptimem viewitedisjancziitie diftracedetReeh/Pdnt B0Hd \\O
point 87214ib Chddeh GRovRGT Fil 204 6-Q)3 thé Bridge Baa SctWfilith (VRikis) SRABE €"

it Phs). ar hosen, The | ySi ve .(r.elating
g T T R
calculatedhe yse of barriers al so, as shown in Figure 8E As
Wide= thri (brigle@ng) k edbafTod)he barriers is increased, the

The vieidRfkhdle 85 fo¥ {WalydridREbEARQd i n the same way as it was
wth all the sane benefits. 5

h tilt l.enses

éé%ﬁ&ﬂ*@gg&gpyﬁﬁéther | enses or barriers are used, _
As can by proefrogythise thrse qfedtionsiAchieyile a fdsieed oiowingrangie simplewiuirgs th St ance
proper s€létign of HES 13FeH sB:@sh tilidkRess(ThY), BREAHE VIBIES dihce(@RaS Tet hat can

be used and still produce the perception of a

t hree-di nensional view ("3D'). The di stance between

adj acent view ng positions (890 to 895) is assunmed to

be 2.5 inches, approximately the distance between two

adult eyes. The width of the.view ng zone over which a

single image can be seen can't 10 exceed that distance

or both eyes will see the sanme i mge, naking the

perception of 3D fromthat view ng position

i npossi ble. This allows for the calculation of the

angl e 825 subtended by the
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| argest all owabl e single image slice (to produce 3D):
tan (angle 825) = (2.5 / (d +r)) or with the :
barriers, tan (angle 825) = (2.5 / db). mceztiw 2001
waoglososisscal cul ated, the maxi mum wi dth of an poTaGR004/031493
slice (distance from"E" tas"B") 15 can be _
calculated: EB = tan (angle 825) * f) in the case
where | enses are used and EB = (tan (angle 825) *

“barrier(spabsd bitcHAIBE) aﬂaﬁcﬁénem anidlydls 206/8 Grelatinl 6 telirs0 OF IMisedputiByind he

Figure Q/A al L‘llestj)];hexlxzsg 1(b erg lroaners-}%va% Fgun%8§ gs\&netﬁt néar e}’]a}Nhglaﬁ be
bmmuﬁsw% the ensleﬁ Y’?“l is W@eﬁlm thrfarpetvesy prétree st tiad Istses3D f or
with alittf@amébaiegts.. The maxi mum nunber of i nages t hat can be

%&ﬁes%it eﬂ@er%h%ietﬂ bir:%ﬁ%e%eﬂ,%%ﬁ@%ﬁs detk d’;n&g? y| It ed Dby

e reso 1 on I um g O the
"‘ew‘“%f’dfﬁffﬁ &9} determpines e mipigium mumhsy of fmagss Saticayhe ésgd Hhrriers
produceCitei percdptiak of ethteé-diménkiynal viefv (13DE)y Ther distatice bdtvedin aljacan  angl e,

wewmgtphs%oﬁs! B t9dos A Qﬁmlecﬂ@ﬁe@%slﬁ:ﬁes ammm&%tdlsﬁnce%gw&ﬁl cul ate
ed to see 3D from

two acal . The Wi ER AR ot v TR S g Thee B G Ter vi ot 1
exceed thit distange ¢ribpfly syenwil see dhe papp imagk, meking thy payeption pf DHeom thet t ed
viewingbsiton (mpbgble) ThisSlod@ fofttid @lc@islion Wil SigleB23MbtEndedsy tHeTa) -

largestéﬁgxga%feslh%e1mgéé:\éhcg§9prvaﬁc g) and then the result is rounded

hol e nunber'. Since the cosine of 25
o W‘%Zﬂrrﬁ% ¥ Gy WF‘UPC uge RF basringy @ (el PV TGy Blr ti cal
Once this2mpfeds clegit@icth maxiktue wiithogh e imhgrakpe (dBaica fr&e tE"W " h (W ds)

can be Jal@tﬁaté'a ﬁﬁ Leg ‘(aﬁ;;ic 350\ 15‘ e ELE@VE}@:@ %ﬁse&&ﬂxse@ lbLPERE (tan
xperi me a series of

S
(angle § § n Zﬁ%? &t “E’I‘“‘ H&l“§ ‘L‘lg(y%&s béé‘“’f’ﬂ’é % F‘i”% g age
up to ﬂween:shwhdmmbwgtvm@)mlm@n@mabefﬂeaaemt @n heysed vhile
still proliciiPihepeaeptiofst 31 ifde we deveh m&hmlnaﬁb& Dimagdd @laf daCbe Sheet .

used mﬁ% g-:t)enq%s orcongLr%nJg & II%IR%I%& thﬁ teéodutxgnhli lt\l\/ﬁ&% m&ﬁ,rna(psgﬁwn%?\ﬂ |d . E e

the compgsite iggpge.clhis é@"ﬁé‘f‘ﬁf’é‘ﬁ & PagFrasricptes Yerieally ithey pr flted a7 n g an
angle, therfpgyd Widsire®4sesnQonsedentiycte carukate K @xhingiin ngreeoftheqgesees) . The
reqummge§ IS RO gvep ele\mag Riea dnRehdER bqlukre)srunmmmmt | enses or

| Ce |
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Alternatively, the negative inage can be di spl ayed
el ectronically, such as on a CRT, LCD, or Plasm
screen, or with an electronic projection device, 5
such as a mcro-mrror or LCD projector. The negative
i mges 1000 are projected by | enses 1020, either
sequentially or. sinultaneously, onto a positive
ermul si on on i mage nedi um 1055 t hrough the screen as
shown in
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sel ected angle (other than vertical, :5 assum ng the
projection | enses are disposed on a horlzontal track),
the screen can be left with its elenents vertically
oriented, while each negative is tilted at the
sel ected angle. Another technique, which allows the
negati ves to be upright, but produces the sane effect,
is totilt the canera(s) at the selected angl e when
the pictures are taken for the original inages.
Anot her nethod is to use tilted |l enses or barriers
over the enmulsion and tilting the track




:0 so it is perpendicular to the | enses or barriers.
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their vertical axes make an angle with the le 2%5”%@ 2007
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conposite image is rotated so the conposite inage
appears upright. Then the lenses or barriers will be
tilted at the desired angle for viewng. 5 The
conposite image woul d then preferably be cropped so

that its sides are perpendicular to a horizontal plane
(e.g. the floor) and its top and bottom are paralle
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negative images are horizontally displaced from each
ot her, creating various horizontally displaced
viemﬁng positions so that each eye of a viewer sees a
different image, creating a 3D experience. The

ermul sion or barrier screen is noved a distance,
preferably equal to the width (in .0 the direction of
novenent) of the previously exposed area of emul sion,
to prevent overlap of recorded imge data from
successive i mages. Each image is recorded on the-
conposite i mge



emul sion in turn. The wdth of the clear |ines in t he
barrier screen, WIl, is nade equal to Pbs/N eZUU?
NI is the nunber of original inmages and the b%nzrl
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begi nning of one clear |in&d0and the begi nning of the
next clear line (equal to Lp, the 5 lens pitch as
descri bed above herein, when using |lenses). The width
of the opaque space (Wp) between clear lines is

equal to Wl* (NI-1). Once all N inmages are exposed,
no space wll be [|eft unexposed on the conposite

i mge, unless space is deliberately |left between
bRfidibalREgd ffaR@Shat dadbels@d Hﬁﬁdﬁhﬂf) Sﬁs faetiold alhﬂﬁy\ﬁ@davahtﬂéigﬁ S

i QIWnQQIe th%%#of ﬂ% of ﬂevr and upm ju V}evnn%&wtafcerﬁ th3 Dl 3‘@

nor e t 70
hm%FP%“B“éE‘é %eremeweqs é'tﬂ@FtEFéEFS Fqﬁ‘ﬁ‘gé“‘!ai figapce bgwera ke D
piojection legsraad/the cowpositeartlage Airinpéxpusire.f r anes can be proj ect ed

bet w@mbausrg&éﬁfsyﬁce&@a%cefﬁ%m'ag%gamgnr ﬁmgges aLGe corded

addi ti on al terpative

gsgucaally 8%?}?‘“[?’@”“%% 8ﬁ‘t°F‘cS‘??d‘F1vd;?” R misyyig moysment n%fw mpisgv N
the Dartfigh RRre2ip) @sithey\BD iP@HEY GEIBE /prdRGblyYBE CllitvaBd Egh® Dnce ik | f

ﬁﬁg@thb\’é Geef FebtrdRdl ﬁﬂuéh%e@&ﬁ& sdrden z[n@ ‘Elggegsecf ﬁ\@ c&ﬁ%hée%an be
tng@eg%u&utgﬁ'} Quangr so 1t;,en F(JJr §n|t1tcul A ?ens scree ﬂ%r 6f W 1c %aggeea% s )ts))etl(lj

os|I e neg ve cah De USG

&H}BP%“& age eﬁ’&w"iﬂ\ﬂé afsthprmisionis e’iPPP&‘b@é prb«vsse@ i thecsgreen is
alb@yd th (e Efuldy béfdi€expGare, chpoﬁlﬂa 1ﬁﬁﬂdﬁd’og§:‘tb algl theRkddell sepgéits OF

SHPhd Bl ec&wh&%mee@deg iSrs ordn g th the

appr fprlate or m |ed barrier or

| ent FFSIPYReT SE5enis a°°‘sm W%ca?%‘@ﬂl theiemfions e FON R8O Of
fmiages cdnad beimrgad et tie commgj@smdghianulsian smuliamomsty. In ltiseasg hfi@
sk n@éah@ﬁmdg@ﬁ txﬂagéd lo@b kb ERSsion Qﬂe%ﬁmmm thE ﬁa‘ﬁﬂ:{’ ded ;&hdoer

Al Il e reen
{0l Bk 4o gt R ey S b o e, e
PegRfiveimeges %WW“M’@P‘BC&? frprepachonthet, erpptingcvaticus hosigantaln t o
didplacddivivivi puditiane EIIRS batiteyt 6 Giewd sdas Luiffetht ihgd atettilg 2 Ji S

&ﬁ&m&:@ ’ﬂpgﬁﬂsm{ orfb égcré% Is %ﬂ:‘d g gistglge, éﬁ? ?qﬁxg %o the w1dth (1n

vent i |onto arri
@%‘ﬂ‘@%ﬂ‘f“ °(())W°E’ﬂ“etl thed ‘hﬁ B!y grppsed argg °ﬁ°31“5m 6‘h"f‘f"§’§ @'Fﬂﬂp P%c ed
retorisd intage dota fibresusEssiveimagei\Eadh ivhagais reeide oxgh& compuisifedrage SUCh
éhtulsibn knl t@hﬁh@ﬂﬂtﬁ b tﬁbglear(ﬁhéa Qﬁhc(b@)scr&ﬁ V@cl 1%@5 equawa tPstfN'I

9‘%%“# s HRAR ot al i o Bpie o Pl e | o

a@@ ﬂ“W?F‘E?Pgdb@Sﬂeat ling arddhedpaifning efithemert ¢leadling keqiral to Lp, the
ler&Ipitab\as degpribdd @bovd Heginf wHexOusbx@ lehsesh IMThERvitith 6Cke opﬂhhs PacdiWop)

@Hemﬂnesﬁsaetq&a% Q/cp?N'lt %n@edaﬂ ﬁ-[ %Ia%eg Q’g CXB rJ no 8880§§l?11%e n

1% f or exposure exposure

EbtsmeTet & ‘P]"'ecg‘éﬁ"ﬁ'(?é’“ﬁgﬁﬂﬂ%“ PIYi S déﬂ"F’g‘Hﬁ’éﬁ e“pffare Yeopded s t he
t§ redycp erasgtatk Hotypan iinsages aring glaybedk, whirhpikilléiveforregaiD degth,\whd h
thddeméiRh, r“htﬁ fess@ﬁosﬁn@ %'1&’6&@! suéh%@pcaceiﬁ{v@&%cbraed i, @fm@! ﬁl?ék}’ a

cpegr rgokgdor Lol Ep %%F |nes a acent to one
_F>Wht € are é&% S °P7°§ni“8°e sivg oeERtiKmage Fresof
I‘é a“é‘}“ﬁ@ P"ealtefyqﬁt’ql}’d@? width pfthedlearppages capfbe intrationadly madsighaler than
mgNeen or of a barrier space (as defined above) of a
barrier or screen. At |east three such |lines should be
affi xed or recorded on the surface of the spacer that
the exposure barrier is on which is inmmediately
adjacent to the 0 enulsion, or to the conposite
negative, in parallel to the barriers on the exposure
barrier screen or to the data colums on the
conposite negative. Physically or electronically
| ooking. through the barrier or lenticular |lens at the
alignment pattern will show whether or not the
alignnment pattern is aligned with the barriers or
| enses. The exposure barrier or conposite negative,
for '



i nstance, can then be shifted or rotated manually or
automatically to align it with the barriers SMAR 2007
| enses. Once they are aligned, the visible |§§%t

vax pos/osiescan be made onto the enul sion (not ppasa$bdedo31493
through the barrier or lenBtcular Iens), assuring that
the conposite imge pattern being exposed wll be in
register with the already attached barrier or

l enticular |ens. The enulsion, with barier or
lenticular lens already attached in registration, can
then be processed for final viewing through the
barrier or lenticular lens. Lenticular |ens and

barr llﬁéga&@ Eﬁﬂdﬁ 1sh§éd@o xb(féﬁ rﬁle @@ﬂ)@mt@ (Hha gﬁm&smugkﬁmim 1'11 Ses

: vertical or
E’E Fgézj‘?ﬁ 11p"s‘f:'f "%gggvefa”tbﬁ &R F@Eﬁ%mﬂm@fﬁﬁwﬁ’i‘é‘?’“&sgﬁ made
[rppees §h‘é’é% coermﬁm byethaise of ennlareer da take laxgpriof smaliehogies, whifhi ine

fiowed witkihe fpPropriF By @fgnift Grénifdicd Gdrrics 6 shELSr sdfedshi N 2 2 MAR

2007 r ¥ p}é}ﬁi’] gﬁb}ugaZonp g;l%slli'%z Orgp%él t::%r:xlitfIr gs at 3 2v1etw AT 918&3%

a Sets cor
%Féff;}mtﬁb‘rl@@ &oreeq ‘PPéT°?°“19‘3;“é¢h‘WFhE°I'=}gh 4 hq@gégewwéome fom a
tompexite wepativepthe @At fochligimen tld@dgisRatioh 6F3he birtidr 6t 1aGculapiieaftsl| .
Ebﬁﬁshkﬁcoﬁxﬁogdé%z{g@&aﬁge éhﬂmatgl 'ﬂ:lr‘src% %:hcglelbmq 111]'0%‘ is a

%se?_conv un%?ml d b descri her ei n th its
55t sRuoy pmulsign; °eth~°t B3t TG Sg7en rifith B Srrppbaptizess,
halegjen Ivierpipeed clogeptitd thesbrean. Angufis-rairlighs agurde guch ssCulighe amiping c d
iR (LBDY) orfaQdser,awhith Gd%rﬂ:gxﬂﬁﬁ@fé emil$HSE §se@ﬂ) alRARE £ek'rﬁ‘eﬁ1§bf the €

ent e
AR A ETLEH . £505.51 e ARAon Sk S el
lighide betrpspnitisf gyith an dienmenippstsm op ithe viga gfﬂleﬂamascretrl@@i for] 130,
ekpab@re (“exponre BabED") brrof the dmpesRedgdaye imhe. Thera@ﬂnemaheinsm edt
&gésura%edgcé&a,c a, esuy,&gm “ﬁrm i@ DALns A 1)9@5:

r;&ebliya for eac % elimnate t
PR e O 15 i e egimr Ore e e e ebﬂlé.lfﬁ to-
b&e Md@r"§3 %ﬂgle edindep lsnsgiemenhed the deptemBascyenanefle barfeospide s edge s
definetl B ve) 6a@@ferbfscrednl AdldaathRe fuldi Inefbuidbe @xeﬂ@xstgc@rdﬁrbq

he'ddfdie &t eF ger Rﬁql{i:ﬁ)g’osure%fgrge? gsoh w}uc 1ﬁ18'gneglat%agaﬁatéo n a

nupper o Se vari ous ne ° new
ylyem gt to B‘awﬂpw negytigein pargligto the bstise en thhexpeswrebairighicede can
dydp thpsietd cmn@honahmﬁﬁ inégtive. Ph§BigAly 6ﬁdlﬁadibnﬁ£ly ToblE@xE@hrough
tﬁ’e&ﬁﬁx&' opﬁancﬁl:ﬁ 1end Mt e ﬂ’wttpztww 8109 %&wl’ & Foq the ﬁ{ggmeni: i r st

A RN R
tHe %%W%S‘f § fmiers fpsqs e e§b°é\‘f‘é""“’("F’H§3mP°%‘tﬁ’é¢g‘%5'ﬁ°a&ae
'sz?a‘ifecawh@tbh shifiggh ey rotatesmunually o Eneomaticdiyhto aifgn it inith tisel beiers @pace
1€n¥4] Oncd they @ bighdl] thekiblARht dﬁﬁduﬁ%ﬁn RERL& oo thE\Snui¥RR kO Ned

p@ggﬂé{ @xouéh% bmﬁe@gﬂc}?nﬁgf:;wnsf ::1ssur1n[‘?l 61 t e g?r?powBlgggagtgﬁl b%l%

eﬁtﬁ’ﬁﬁgé‘?ﬂ b@fﬂ Tegisteg Vifithe r%ﬁ@é@hq@@da owerztinulw,ens he Briyelsfin) withnd
byipp or-tentiidrlar iéns Gibdhdy BtachetHmsEpis@ation, Winttikn bd ficssel A il vdwirg| ear

tﬂr&gpﬂamémglm&gl y very narrow vi ewi ng positions
psitions being equal to NI) wll

pr OVI 'g' " aggeﬁsrfm%?? TS bveiergnade fondeerdes Tog ersessbiarieons
hgife 2} begry Rasailalite the@ergqug pqm«gtasngps ef xaserbeng whattathey @ madeed v -
sliees® oravfl faAGRGs rdllTMGHRSthidhs |ﬁhe fé}lvﬂ@r}ﬂé 1rpa§es\('}h§!e le?cotupxﬁsquﬁﬂ the
clear areas at nost view ng positions. By reducing
the ratio of WI/Wp, which, in the prior art, is

((1/ NI)*Pbs)/(((NI-1)/NI)*Pbs), more of the view ng
area will provide the view of a single inage at a
time, decreasing ghosting, increasing depth potential,
and reducing notion blurring. The preferred nmethod of
production is to produce the selected pattern, to
scal e, using appropriately 5 spaced bl ack and white
colums or rows of pixels in a graphics program such
as Adobe




Phot oshop(r). The barrier screen pattern is then
tilted-with the program (if needed) to the desire

angle. Then the image is cropped on all four %QdMARSZﬂW
wOabostobmssi des are once again nmade parall el @REAHIS2004/031493
per pendi cul ar to the horizaa (parallel to the edges of
the conputer screen). Then the pattern can be printed
on a transparent substrate for placenent on a
conposite image. 0O Alternatively, groves can be made

at the desired angle into a clear substrate (e.g. a
plastic plate) by a (preferably conputer-controll ed)
spinning drill or router bit, a scribing tool, a

Checlfiiye Dath ScRPBE TR Dhnes’ ’ﬁre'ré%&@é'd af-‘défotoﬂmety%gr@.; Bsf us& ol -

5‘“’%@%@%@%&%}"3@?@%&) TR o gl s TR

thfgure b peec HAO ipp eomapsifpimgee wedeu@ degeribed hereincivith éts PatecLinsprotju e
@riented at zEmaainety Beggemq{ﬁﬁg €lericu ) G, or Berier Qﬁ&ﬁbﬂh@ed over it for
%%E Qﬂﬁﬁensé YRS ade Qlls% 8o n&@g F\tzgo gl%ﬂlet? ﬁ\é%gs k co%ventlonal

sc e ﬁl(‘jgs ﬁ %ISI ng doct or

feteend 11 js et o Hesyprnglefer Pf‘iﬂF’rYﬁé“Pg Arragi} 130 1140,
igerht g asrotaskd Ay éa@agqmd)dwmfhgd fifvardddasing edra lalgr ind wasting he
QARG flead 8. To'@inﬁlﬁitmg ﬂr%ﬁl'ny lentxt:nhﬁ afdl SR sééépﬁst haAl G an

t L d
el it 88 f R neehol s it o T el i 518 o

%%ﬁ’"l“?‘?g in selected lines to produce the clear
ar ea§or bAttidr &drdam] thiv €dnYe dohd1La fdbirQf Way& msdo@namdﬁmhmt 0 a

Bio@tlc@a !R@me b?‘ﬁer 'scIre%n ot o&u@e%%et‘gﬁe w%{cg n%w}]s \‘H ’acomp%sréle

co ery. um C 0 PP s

é‘g‘s‘%“ﬁbéffé’“é“ befhiz this Rygrdtvdipse ﬁﬁ Iipes arqprigntedatapy angle, wihouh
mateninl wdste!| Firstbia pitch ofthe1biodsr pace’ti(Pbs)) tHelpagueGHHpd vitkh OF opj, Bl
ﬂlatxtdﬁiroﬂthe dldﬂr sﬁac@ @N‘/ dy Jm{eﬁﬁnle@- bs deﬂé@ﬁreﬂﬁA%%ﬁJnkﬁbov@%t her

P%%Icfear s Itaser eamﬁil % Ines onto an O
6N, Teace R oPPypespace i 2‘3&" 5PPisHY Rsefron e ¢ o
b‘mw&@swﬂ énag?suuef¢ vehiWe] = Bppitst dné Wopre Wal'dNI- B. Hopevegyittos e
thiy rgioroft car@dbpliqie dphie, dnl?l’v@y’ rfaﬁ&vﬁﬂ&ﬁngﬁ;@&ﬂoﬁsf(ﬁne ﬂfnﬂgldﬁ%gtldnp an
beﬂ‘lg%ﬁufaﬁg ﬁml%{owd@éc L@é »QQ ?ingl%% q\'rffoerﬁﬁosmonf1 \!\ng%éng nt to

nove one or Iore conp or one
PSRBT i of et ﬁwmaél}cem t“l'i‘ées 3t Ay becisihle rovghtthefoleerd
fregs ehmat Vigwitigyesities diy cadicag the Btid &V ci/Wbp) ghish) inthd ok pORE

- mpem@nnmp&; nron%f@emmﬁgemh NN mlog(a s}agf; Ymad1i D

Mg%&%ﬁ ecreasm i hnes al 2 eas
anot Aer et Rod "Bf “m?%“au ﬁ&@ﬂeﬂ“@??‘ﬂ*ﬂ% '§°‘1"BHEI§’E§ T’ﬁe
Rrpirrees) Bethnd nf presipctim ig mpeodlm)thmbw@ pafte, o smlsysing apmroprinteipges
HROObIRE trd GRBGHIEMNsRX BRIV pikelilin Qg%ﬁ;hmsvﬂadgm shch asCAa‘sl’sU (or

0 0) €r Tl a S wi € pro. 11 nIee! 0 CSITc n
Mok a@hmm A léllrﬁtled b1 et W e RIS 1 Rlke

niagﬁ di um 1055 can be
BElr-SAT e iage ¥ gprrredgnsd E?PféldeSd? thttém siges arc @ncp eggin anadgiperiilet he
4ng prserdioplente thelmkitop (mralle ke edgasd the bedputeriséreeal)l THedBe pattern

dal® BpLpkikitehn aﬁﬂhﬁreﬁfs&b@tfatem‘r ngééﬁéxlt 5}9& comyébi'teq‘lga%y er method is
usedm;e nes are at the

[ i
desjre aﬂQelY & r? AF a"%ﬁgﬁd ftﬁhe ?55?63%? th 6°1’faﬁ§‘b§‘i‘tﬁl(§§ aplagfisi es
R birdprpferehly cqupuideicentrellsd) siimming gelhas irantt bt, dspribing ok t
diatriomt tippeg tool4 laseBditer, OAtheBtodd Fincelt th@opﬁ’d'u@ £redk bl et Qf
producing a lenticular |ens, wherein the l'enses are at
a desired orientation with respect to the sides,
requires the use of a hard tool, such as a
di anond-ti pped tool, whose surface has been nachi ned
and polished with the desired radius of curvature.
This tool can be used to produce grooves, at the
desired orientation, in a sheet of soft nmaterial (as
outlined above for the production of a barrier
screen), referred to here as the "soft master", under
conputer control. The sheet can be lying flat and it,
or the tool, or both, can nove to nake the



necessary grooves. The soft nmaster can then be used to
make a hard copy (such as in nickel) by

el ectroplating. This hard copy (referred to angMAR 2007
wOaow/emst er") can be used to nake several oidvews2b@r0d1493
copies (referred to as "notdzers"), also by -
el ectropl ating and separation fromthe hard naster.

The nothers can be used to nmake copies (called
"daughters"”) by electroplating and separation. The
daught ers have grooves in them |ike the original
masters, whereas each nother 2 2 MAR 2007 WO

2005/ 031687 PCT/ US2004/ 031493 34 has bunps instead

Q‘Eas,glieﬁébv&ﬁ prefibily ﬂﬂlb@ tbtpﬁ)ﬁ&e 28 Bpali® atdsd Qﬂxc&taﬁ gﬂﬁﬁgﬁgﬁade an

¢ 59 Sj r Cti di ng,
or ersr‘%géng{ ﬁdd?ﬂ? m}ann;g%ﬁﬁeﬂl’ "fgerﬁé V!@% °r%§%’gh ¢
AR3 45 SeEriaksin %‘HBF&H#@F @M%rh@hgdm-grnﬂgdta@ﬁs mmtmthmmered
wid ahthéxiesid anglatAdteinatively, Sl Cléur Substrite Ca6 Elst 1B EOaﬁmvermewuhaamd be

bﬁ@g c&a@nggﬁ%ﬂ%\%mlegm i)e%ﬁ’tlﬂ@xji Ué@t% eﬂ’n’nﬁa%%e lcyatuég in seleftcc{ he

05 ) m? mass- u0| ng such |
V\}ggf ueelg clear areay, |A Franely. YEF"IPP‘F ll’elﬂi‘@s‘,m‘ha platg }ti‘i“?f‘&\ﬂst‘%
surfece h soft dhatypal tsech anopperalsyHius Icopperzop plastic, shich tadbeiued toltiksa

_ Mimasterisolaead nﬁt@napfug'fjals‘ﬁékglgwﬂ&%an de%& {o%ice%plé Gf: eeﬂlttér; a
r material can

Itn arsrg’fma%a& stcthl lfag ct ﬁno?nﬁr énegxﬁcf 15{0 élse agzgﬁg aﬁdndl sgan &Beﬁ @nt? M 0 a
a%#swmmi &n it @rfiwa pr o8 g dshm.Aesproduesr thegpid. 8t anather Gethodinito
txb@e spbisied tb ;6 mfel‘l&inc&b&&n%dh’&ﬁﬂ ah Qferféi’dﬂ'leﬁr Wﬁsﬂl@g €
D S
ﬁﬂ&ﬁh&{g% Js ent &EE% or t;lee ﬁ% n %lfl enEJ sx i d};%/ cHle f)r n%ore of

ere fyt aate Al 11ene
‘%‘f et can be&f&lﬁgﬁﬂqte@"y éewé’sltlvéméwwsw Pepgteaore and
popdlthy estison, ldviBOpnlyely yhiti unpdposedlingd tb Bbeonfe VY Clpar atedd. Yet
4a6they ﬁl&ﬁdﬁ@ﬂﬁ&ﬁmng thdeRh i 1s ?&ﬁ]& tﬂ:r aﬁ%%eﬁt o@ﬁk{t?eelom eu(;l ﬁ{ n‘%&a@eb' €

19??%? {Ol()(ﬂlre ue excEprt gO]{ rc g@‘c@ 15 %@ﬂ éor &lf#ﬁﬁsz{hr'][gﬂem@{; zegss (Bl?l‘g

ﬁﬂﬂ&li'gh?néwagaﬁsqmwi cap ke phyesd icth desiredorignidtipr forj eagvsure, or can be
xpusgalenviththellemses vertichit mmﬁﬁﬁ@fmb&u@edweaﬁér%c@&ngt he

Wﬁl@l@veymﬂog lstugg to%gg% E]B'B &ﬁergﬁlhg ﬁﬁe Are at gnf ?esue% gne%tﬁ%% Evrldl n

cont & le era I al
EPAEYR Y &S?Pfeé&ﬁ“ bePtdn ikl “‘EFr’Eﬁ’ﬁ’ea%"eb’PY coptgt prigtinggintolen t hat
epilkipn.of t he drum being cool ed rapidly, by cold water

for ’Il'haﬁ-iféiﬁe ﬁletthLb@ﬁ'bcﬂgng atlgﬁcglﬁgians,l \Lheremg Ensgsoa?J £04and
arrives at.a point

O%H'Itaumcvl{l refslh t to tge Sé‘d%s, Muérf,s épe ufengf ?g‘{ tO(E éwg as; aﬁi{a@om?egct
tofh ("Hose fyEace hag h?eahlthinEd apdspolishiéd vat the faésiredimdiuslef qmrvatuze. ®hind on
t@ol ¢ad kearsad [fo prédadelgroovek) atfheldEsited dRibntHiad) malslﬁg oﬂ@ﬁ ﬁhtmal @ Iy

Ouﬁ‘l%q aﬂo% fa‘ﬁl&%ﬁ)ﬁlﬁ:&&%ﬁ &qult SICI'I;]cli’Il T%%?;l’afto eel' as the n m Suelg ?{gnger

mat eri al erence | X YUSI
CRIAREET SpRter- Gl sBeetran Rertyingifatand ib gighe teol.of Reth, apmevh tormege the f | at
ngcess@y gévvesofhe prfimgpsterlcaisien beusddieémakeh ki doy (GlEH S ntnitkglyyduce
eacufobmg mppmowemmo 2 &etﬂﬁa rﬁ‘a'stgre) m‘be ue&o tssJe}aﬁ'

e

- oBBRRE s & “°‘1 ‘5?&5& m?es |8’i"‘i’i‘§1’1?"f‘g a“éf"aﬁ&ﬁﬁ‘&‘ S
masitsi s M ‘Gﬂ PF&\?@ tomakecgpips (called ‘dagtparsf by blain’p;ﬂamg)axﬂak e
sdplvetion) ITHOMdBfhtef] hive Globvis ifent, NR: the i nastR, WheEks@ach oG
seam This can be better understood with reference to
Figure 12. Drum 1200 has grooves in it at the desired
angle with respect to the sides. The grooves are made
by an engraving tool 1230, dianond-tipped for
instance, as it noves in a directionindicated by arrow
1240, parallel to the drumaxis, while the drum
rotates about its axis, as indicated by arrow 1250.
The speeds of rotation of the drum and novenent of the
tool are carefully coordinated so that the

‘;U

flat



]

O grooves stay straight, with a constant sl ope and at
the desired angle to the edge of the drum Z"rg
regul ation of those speeds will allow for thedrakMAg 2007

wb 2050085 at any desired angle to the sidesp@fyédocsnzi493

drum from straight across jhe drum requiring the
drumto stay notionless while the 2 2 MAR 2007 WD
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to be able to nmake the next groove (the rotation
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conposite image, such as those described in this
patent, w thout any waste. 2 2 MAR 2007 WO 2005/031687
PCTI US2004/ 031493 ~ 36 | NDUSTRI AL APPLI CABI LI TY ZaMARu&07
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This method of making lenticular lenses, never done before, will produce lenses at any

desired angle to the edges of the lenticular screen produced, which can be used with any

composite image, such as those described in this patent, without any waste,



(a) the parallel slices of the conposite inage are
tilted so as not to parallel either the horizontal or
vertical axes thereof; and (b) the elements @ 2tMAR 2007

woBgSsisgect i ng device are correspondi ngly tigdd@aeh004/031493

whereby the display providegg essentially the sane
desired effect when the inage surface 1is tipped,
regardl ess of whether it is tipped about a horizontal
or ver tical axis. 3. An inmage display of claim1l or
2, wherein the image-directing device is a lenticular
screen conprising a nultiplicity of lenticules. 4. An
i mage di splay of claim3, wherein the lenticules are

indric 5. An inmage display of claim1l or
3¥$gﬁé§%ﬁ§ﬁ?kggﬁﬁéﬁe-directing device is a barrier
scr edfrioug examnids of thgises ofanlirsage display deaivd of ghe piesvatdnvention are
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PRAP Rt palings, Rogters #s wellpg elspomipally ‘g’P’é&E f28¥her and not
parallel to a boundary of the substrate. 22 March 2007
38 7. A nethod of producing a conposite image intended
to be displayed on a viewing surface of an image )
medi um which is viewed through an inmage-directing
device having a multiplicity of parallel elenents,
conprising: (a) partitioning two or nore origina
I.mages, each image having rectangul ar -boundaries,
into sections and sub-sections, thereby form ng slices
whi ch do not parallel any of the boundaries; (b)
sel ecting data from said sub-sections, rearranging
said selected data into an arrangenment formng
sections and sub-sections of a conposite imge;
wherein the sections and sub-sections are slices which
paral |l el each other but do not parallel any of the
boundari es of the conposite i nmage, and wherein the
el ements of the inmge- directing device are not
‘parallel to the horizontal or the vertical axis of the
conposite image and wherein notion of the viewer in a
hori zontal . or vertical direction with respect to the
conposite inmage or tipping of the i mage about a
hori zontal or vertical axis, displays essentially the
same visual effects. 8. A nethod of producing a
conposite image intended to be displayed on a view ng
surface of an inmage nmedium which is viewed through an
image-directing device adapted to be displayed in a
| ocation and orientation that is stationary with
respect to the floor, the inmage- directing device
having a multiplicity of parallel elenents,
~conprising: (a) partitioning two or nore origina
i mages, each inmage having rectangul ar boundari es,
into sections and sub-sections, thereby form ng slices
whi ch do not :
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parallel any of the boundaries; and (b) selecting data

fromsaid sub-sections, rearrangi ng said selectqﬁzggkﬂ2007

into an arrangenent forn1ng sections and sub-sections

of a conposite imge3}7 wherein the sections and

sub-sections are slices which parallel each other but

are not parallel or perpendicular to the floor, and

wherein the elenents of the image-directing device are
Clims: not parallel to the horizontal or the vertical axis
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3. - Animage display of claim 1 or 2, wherein the image-directing device is a lenticular

screen comprising a multiplicity of lenticules.

4.  Animage display of claim 3, wherein the lenticules are cylindrical lenses.

5. Animage display of claim 1 or 2, Wherein the image-directing device is a barrier screen

comprising a substrate having linear boundanes the substrate having a pattern of barrier lines
provxdmg opcrungs therein that are parallel to each ot.her and not parallel to a boundary of the

substrate.

~ 6. 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 ahd not parallel to a boundary of the substrate.
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j. rearranging image data fromtwo or nore original

i mages into parallel rows or colums according 59,a 2007

pre-determ ned | ayout and mapping arrangenent
utilizing the paranmed&rs determ ned and selected in
the "aforesaid steps, including the use of neans to
preserve the aspect ratio of the conposite image, by
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10. The method of claim 9, wherein step (b) is performed by .
(a) providing a soft, formable substrate of transi:arent material having a desired
refractive index; and _
(b) contacting the soft, formable sub_stmt_e with the hard surface so as to form the

substrate into an array of lenticules that do not parallel any boundary of the sheet.
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conposite image by optical neans, and wherein the
el ements of the inage-directing device are notys march 2007
parallel to the horizontal or the vertical axis of tﬁw
conposite inmage and3gherein notion of the viewer in a
hori zontal or vertical direction with respect to the
conposite image or tipping of the inmage about a

11. The hetirad 26eMim9, whereingtep (W) &lpedfoungd bydi spl ays essentially the
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(a) produces a desired effect sclccted from the group consisting of 3D motion and flip,
(b) provides a viewing angle of at least 65 degrees,
without increasing perception of undesired discontinuity or aberrations or the individual

elements of the image-directing device.

- - 18. Computer means for carrying out the method of claim 7, wherein only the composite

image and one original image is in a memory buffer at any one time.



a. producing the selected pattern to scale, using
appropriately spaced bl ack and white colums oroxauseh 2007
of pixels in a graphics program b. tilting the
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angle; c. cropping the inmage on all four sides so that
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.bC“SCdeS‘B“h?lFC’ﬂ’E?SﬁbWaé? pr oduct| on of barrier screen, suitable

27. A mdtidE oftfefm 21) wBéleih (N8 Bkyirfdi iSBdeR ¥re @Enefate@ af B ample WheET € n

corresponding to the tilt angle of at least one of a lenticular lens array and a barrier screen to

be used to view the composite image.

28. A method of claim 22, wherein the images are projected through a barrier screen onto

an emulsion in registration with a lenticular lens array attached to the emulsion.
29. A method of claim 22, wherein the composite image is contact copied onto an

emulsion in registration with an image-directing device attached to the emulsion.

. 30. A method of claim 22, wherein the image-directing device is a barrier screen having

-clear spaces whose width (Wcl) is less than Pbs/NIL.



an enul sion is exposed to the interference pattern

produced in an interferometer conprising a plurdliheénh 2007

of mrrors producing a pattern of interference
fringes; using a m cdiloneter adjustnent, one or nore
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31 A methqdof prpqugtiongfatisasyoncgés @@ﬁdl%lartsa«rremenctmrrfer fcreges, to
by replicatX OIS € fliPLaE tAKks Osves i@kt tlahfe BTPArRIOB thels@@\r kg onl 'y
very thin unexposed lines to beconme the clear areas.
39. A nethod of producing a lenticular |lens, suitable
32.  The jrggge display pfrlagm Ljinvegjeh thé lspteayrcc;fngéifvmemmPGISCS\Aher ein the

substrate ol“ BIH&QSplﬁﬁ@seﬁ@ted&roﬁﬁﬁd é'r&xg c%is@x@o@ﬁﬁ&ﬁho\ﬁ Jon'etﬁl sRect to
ose surface ha een

erephisas E’:‘W““é‘a“" ?{EP*‘B%?‘? é‘ﬁ%’g“w“f ROP R AR PA gRITTgi A of
polycarboraigr vat ure i s used to produce grooves, at the desired

33. A mgﬁdd%ﬁﬁr@(tuhgga bakrftr ﬁre%xhx%?&se Qlfan%gigt dl%y%q' El‘%l‘n 5, SU ch as

beryl I'i um copper, or plastic, reférred to here
°°mp”5’"g’ag£ff?ﬁ°é"‘“g§8f’%/ master", under conputer control wherein

a. prddecighieatlectd pitlam té ﬁtﬁll‘:,,usiﬁg‘ appbhatelyP¥dd blackiink @hitehe _
@@g@§§%yf LAoN.€ Q.f the soft master; the soft
cma\s ter |s0 hen ué’é‘ldl{l SO%Ee a hard copy by

b. “@P%‘E%VUBFS&FFW“CW wigh the proggam 19 the desitedianglspy  referred to

c. cragpirglie.imdge bharfor siidico txttRaided Se M’ﬁ@géaﬁﬁhamﬁallgopi es

ughters”. b tro ti separ ation,
iR R HOARER LR i B Pt AR R e The
-%Fqﬂg’Pﬁ‘aﬁm%ft mast ers, whereas the nother has bunps

d. pridfisd BSshteh ol QYESAt tﬂe%p@ié@iﬁs@a[@fo%lﬁ:efdé@ ghd 0 produce
CJ enttl cul ar lenses by nolding or enbossing. 40. A
YWY 8% producing a lenticular lens, suitable for

34. A mgthed df prodyying phagaer girep fom yse df anginagentiredfing ddvie¢ efichina S Of t
5, compnsﬂﬁglgg,mowlgggggt ed with hard naterial, such as nickel or
sed to produce Ientlcular | enses

3) m&‘ferg?(’f‘fslaﬁl‘ﬁﬁ%s‘ffﬂ F“&?ed’bm Bfleas ﬁ’ﬂ?ﬁ'?éﬁ Hgemergiitut ook herewi t h,
sefvhted fearnthe greupsodisistingas § eimpuer-@inedlidd ihnbiy dHig iakdhten har d
leQanm%'fa&Saedléﬁ%ﬁ ffpEa A5 REPQweTBChi ned and pol i shed

e desired radi us of curvature to produce

b)  toghitsre prodice th ppaqug arepshegpuss thesapeaue peas arejlasees thamet  of
cledftasyat eri al , such as copper, beryllium copper, or

fov terial thereby being

9 hAIklaaRlbalsile Sloptllaler 2 therel

4 thepraquematseil 5 reree v b @mhameu kighse gon-gsenvedendas tifesby use i n
prodlucing SFegrer gdtﬁﬁhﬁé/op@xgngs 6lte@iafMhb desiddia dél@' ng 3 dr umV\,\fIIVi t hb

er. or dau r-wrap nd_it er eby
A mih o B S STt bl ot BRR e S ohaltie of

plate.

S Compnsemfﬂmfwabinestnaterl al is produced; thereby producing

a. cdatememhuna&pla!smaﬁﬁat@w &wpgquétoaax&d hi gh speed. 42. A
ener at j ng nposite i mage for image
b. g?ﬂ?l"?i)?t th?]‘gfffeeé%““f"i‘sd’nﬁt}te\ﬁba‘@rs“bsﬂﬁfEY"O‘P?‘@‘?IW% fieftages by
" thg grb@rcpmsisaﬁg orﬁmomphef@nfonbm@uhmgghn a@duter bi€ akdéribang
toglomgrfbln& gpp'cmg la§mS a@erfto'“ﬁf?&cﬁlké)tﬂ giar grpﬁ tﬁ] yigper of

or| g| nal es use orm the corrposftbé i mge, and
%?‘??"Tebﬁndt YiRgPPETRes filigd af thedesised apgle conposite i mage
36. A métliod @xpeductd ofBarmdr doted DitabRfforl 3¢ M infhge dspladyBF 8im2007
Wehigll.s4ch an interpol ation |s per f or med by :
e- proce sﬁﬁg software, using an "inage size"
a. m#‘iﬁﬁtﬂdFsﬁPﬂWifhmtOHe’lﬂwlfﬁma@fﬂahbmte@t nei ghbor sanpl i ng.

b. use the pattern made of soft material to make a hard master mold,

5, com?gsmﬁ

¢. mold copies of the pattern in a soft opgque material.



43. A method of generating a conposite inmage for image
di splay devices fromtwo or nore original inmges Wch 2007
i nterpol ati on, wherein the height of the final
conposite inmage is & function of the nunber  of
original images used to formthe conposite inmage, and
wherein for. three initial inmages, the conposite inmage
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5. Amtidfe
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a hard toJﬁav['l'@ clsgxlfac fas bc%glg‘%achx\/w:]gI dpoal F thﬂpe esére4 % usg a boundary

e substrate erern ent reen is

. curvature ‘Sn‘&Ed 18 podysp ETaeves ikt dF%lreﬁ?f&nlam in@hegtrof wEmeerialt hat

such as co;ﬁéd ighyMak cypgag ok pldstic, }eﬁﬂﬁd tG Her8 85 tP@rsél’% rkﬁlex”tﬂlderel t her Lh e
computcrc I‘ Oepegne}l'le s‘l?n tc\)/r%hct 0(1: bo o tgf a entel cu ac,r Scree
16° rectiig Lt eSS TeHEY &OBYE r i er

t°f°"nth=§%ff'e§ﬁ?f corrprl SI ng a substrate having |inear

the soft mbsBdd RAiRE LRS 10 chak€a IBEHASHY 8 ﬁech@M&tﬁg réshl@xegqg a ﬁp@&b? gs that

ferred to &5 RaLAk IeI to each other and not parall
retemred o 56 e‘crrji’ary 'of the substrate, wherein the barrier screen

the mothe ig uggd to make copies caligdr Hapglder§ rbyricatrdphtingiaed sepidtioen t hat
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mother has 'gumpszmsteada of grooves; g

the daughters are used to produce lenticular lenses by molding or embossing.

'40. A method of producing' a lenticular lens, suitable for use in an image display of claim

6, wherein a soft master is coated with hard material, such as nickel or chrome, and is
used to produce lenticular lenses dircc_tly by molding or embossing in contact therewith,
wherein the soft master is produced by using a hard tool, whése sur_facc.has been
machined and polished with the desired radius of curvature to produce grooves, at the
desired orientation, in a sheet of soft material, such as copper, berylliﬁm copper, or

plastic, said sheet of soft material thereby being made into said soft master.

41. A method-of mass-producing lenticular lenses, suitable for use in an.image display of

claim 6, utilizing a drum with the hard. master or daughter wrapped around it, whereby a
continuous roll of lenticular material made of dcfonhable maten'ai is produced; thereby
producing lenticular lenses at low cost and high speed.

42. A méthod of generating a composite image for image display devices frbm two or
more original images by interpolation, wherein the hc_ight of the final composite irﬁagc
is a function of the number of original images used to form the composite image, and

wherein for three initial images, the composite image is expanded by a factor of three,



43.

44,

45.

46.

43

and wherein such an interpolation is performed by image-processing sof'twarc, using an
“image size” function with the option of nearest-neighbor sampling.

A method of generating a composite image for image display devices from two or
more original images by interpolation, wherein the height of the final composite image is
a function of the number of original images used to form the composite image, and
wherein for.three initial images, the composite image is expanded by a factor of three,
and wherein such an interpolation is performed by image-processing software, using an
“image size” function with the option of bilinear sampling.

A method of generating a composite imag;: for an image display devices from two or
more original images by bicubic interpolation, wherein the height of the final composite
image is a function of the number of original images used to form the composite image,
and wherein for three initial images, the composite image is expanded by a factor of
three, and wherein such an interpolation is performed by image-processing software ,
using an “image size”l function with the option of bicubic interpolation.

'An image-directing device comprising a lenticular screen comprising a substrate
having linear boundaries, the substrate being formed into lenticules that are paraliel to
each other and not parallel to a boundary of the substrate, wherein the lenticular screen is
not cut or derived from a lenticular screen that originally had its lcnﬁculés parallel to
either the horizontal or vertical edges of a lenticular screen.

An image-directing device comprising a barrier screen comprising a substrate having -
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linear boundaries, the substrate having linear openings that are paraliel to each other and -

not parallel to a boundary of the substrate, wherein the barriér screen is not cut or
derived from a barrier screen that originally had its barriers parallel to either the

horizontal or vertical edges of a barrier screen.



