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OWNTO RECTI ONAL LENTI CULAR AND BARRI ER- GRI D | MAGE
DI SPLAYS AND METHODS FOR MAKI NG THEM TECHNI CAL FI ELD
woheospizemsent i nvention relates generally to | erCrask@n/ 031493
and barrier-grid i mage di spkays. Mre specifically,
the present invention relates to |lenticular and
barrier-grid i mage di splays conprising an i nage nedi um
FOVI d| n a view ng surface, and an i mage-di rectl
o TPRAL HERSTIGVE AR AV BATRIKE SHHD THALEPISPLAYS AND
M@WHD(BSIFBMM@MGT‘EE&@KG?&JND OF THE | NVENTI ON | nt egr al
and | enticul ar inmagi ng have been proposed and
racti ced since the beginning of the 20th Century,
Tﬁ% LRi ppman, 1ves, and others, culninating in
1950hewwtebdat inveationmdldes @énelyab RiticAdad lﬁﬁién-g%ﬁagﬁ&dlﬂays
alize
P e o b RSN B8 AL P DR Ragc R
C%nﬁ%ﬂ%é'gﬂmaéwqd@mp&amdlnﬁa@e@nmrfwe andya “b%%ﬂ'éecwgd(?‘thec‘@thh as
imp@edd pbrbrsdbatgtbeihydnn@irediona€ | Ndi vi dual i mages t hat
relate to one another in sonme way (different views of
a 3D scene, different franes of a novie, video, or
BAFEEROTIR OFJHE INYENFIQN er ent i nages on a chosen topic
SUClhtegsl ad Pﬁtﬁﬂ&t(ﬁﬁagﬁl@ Bave b&n Poposad ,and}ﬂd‘cﬁlfe&?snﬂze the Bcfglnﬁihg of

th@ioﬁwﬁ’éwt%y l&én)% man, fr%sgjasd {hers 0191 t or % Qﬁh WO%i ol%r €

e se
Viptprcingerepgayho m#ﬁeglééwaaﬁtr@g%mqﬁpﬂl @d |cm@e@wé¢qd dteSjnce Tew there
hat PeRg® f&ldhrﬁ@’&l chinfgé fﬁlﬂlemaylehx@ulyﬁmgwwrk or hori Zont al

sliges,qane. Lhen r et h to one
s 'ﬁ%s ?S{C é)ractlce a5 been fo SI%C? % or more fngl d%il?x%ages at re e to opﬁs di um

ang}h%m selmwgaYédlfﬂrWﬂ@ o8y ‘aer@, dzf@rmfaﬁampsr@ a u:ava virdroom each
anﬁifamtnh@ stﬂﬁiﬁfé{dnﬁﬂ@ées bl FBB&En topidldudh o ﬂﬁg&cﬁ'ﬁﬁdjﬂtsl{)me‘ Before and

{1
aftgr cPlctures of xftﬁﬂ er lmagesnhe Cfrcrigtgreoé gxn @gtﬁrtel rﬁs the \ile)}vlsr tg se&5 % partlgon tlgrag

ere-are
selpqirdgudiviiiupl dmagksrigo nelidleiesge stios. Thhgnapantipra séich fuay bri vsrtical

or héne&M] k118, anQa@l r&a}z’s@tﬁblé@ﬂ@ﬁbg@ﬁ& irfo &@E&@Bsﬂe Rlagyenitical 1 y-
ori i zont al dto

ol h 4 Pty B e R sSSP i ger iR ek ng
indifédppldmaget Hr inggenedivmay qverpidofith eyimegveliirpatied demfv p.o-2h Bmses.
serdddl s array of cylindrical micro-lenses is referred to
cul ar. scree The ect. of the )
Rl ES o A T R R
m"iemge@ne txph Pekprivee r Eptters siwitibadish or nrigontalieoreoeparsiut elemanige,
ref¥ted kdMs 8 bdrid bovdes] Udlothd typf 8GR dgerdﬁ’éau% ddidef c@nﬁﬁi@és ay ﬁrﬁ%p g

i eI
SCI?@mn Ehel effers of therimage-Birecimtdevite i3y HhEAk 1B Htljvid Fnagdsy wiridkwere
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a negative is recorded in a

c g?@? 5“{’%?%@@?11%{5?6@?% |“’é ftifea Piopged andripglemented i twaft for
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| enticular |ens el enen Due to this reversa
viewi ng the 3D negative
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provi des a pseudoscopi c i mage, wherein depth is
reversed. Then, using a projection arrangenent simlar

woaodshsicsused when enl arging a negative to makeCca/us2004/031493

conventional print, the lenticular negative is

proj ected through another lenticular Iens onto

phot ographic print material to make a final 3D print.
This step allows the final imge to be larg

lens; (P ihdividualsrintimegessaqersdedhehind epsh of ffis lantiyley IEWS&FG r?’(é‘@@t“??}‘e

" pasdde ﬂtﬁﬁgﬂtﬁaenu\t\m lefis did¢fts. D@ ttidreveRil ighrinig RGD SeINCE

pro&%%s ﬁtpse&&b {)1(8 mll’laﬁ'ezp erem 56%@198 rgv(%gédc Tl%? BE%J&%??I&%Q&Q%@ m

simylerte fhetaed Mhﬂ@n £ emat(vatsrénak%a %\@n@w PR (fedeniqula; he
negah{e% préj €t keddbtdnothd [bﬁﬂcutahér@ u@h p}ﬁ\t‘b@rtaﬂﬂﬁf privithiakerial ad mdke me

ﬁn 2}) gmﬁn{ngs gg%lﬂf gs tgg] ﬁjna e nt I uel laargrer l.fxgﬂlgt) 01J e, s rEe iz Esetﬁet ion

noi e mnish or visibly
lenti¢ulaniegative as desiredyhdercreritng ﬂ@ﬁtﬂPﬁilagesr?ﬁqe PEAJAPTPEFFAN \W nnek

ortﬁdég)gi% ShH$rifd rﬂy hrobi@gcr@fd 8Pgbiectbein iR withe ithses vaficat e

| en u I
pabﬁ:g;t (\‘}\E é?]t&“f %‘8 r\ei\%i] ﬂ?ere}i?]sg %&ﬁiﬁﬁrqeﬁs)gﬁtgtg rmothtcr lﬁ:llcatl E\% 6&%81 g(frflg es
secowd lpntiewta fiens) Vi ﬂqrm@ﬁm atp I@ﬁcemlpemlrﬁmj@@ TW“’P‘W@“ EHFpEr s,
cliffBfe M aﬂpbalratn@ed)f he %irglsah@ﬁ i@k s@g@@m’eﬁ@ﬁg A EROBREenitie

axep gg‘ih%tgvatle?ﬁciu]sar lﬁrgfsal’m %Ee aat tlileﬁmgle beKveeri t{lé twg Egse{i'hould be

- lessrihre20idpgagye® prevat W@ﬂnmﬁn@t@gﬁ in the wmgigl e W th respect

t 0 g P6r ML fdtic@drs ha@lhl&l Heénziaﬁ)pade&imms f)dtdﬂ{ @903 Bmylsn@gles I,

and ey g P b A P e e T LB
withh@pectto thatzeeucalh@glﬁze pidghpdigblep the dungfs vsx@catlh altach fhem fo ﬁﬂ@éﬂ i s
lenqalﬁzﬁ oxaagﬂérﬂngg% fehcalat Yen Q8RR V%ﬁ!lcallly QY ﬂhéi;gotﬁtb e fQMsES

P T TR ool 1 s 0, DL e
tiltehingle mingl nirgtytdbaees inglydthpwrertis to i fh%’ﬂkﬁﬁb!@l“@é‘“& henusedo
poglfons ab §/as§e| QS @b 6 it %@és'afé@kmcawmtht& Biger GolRAEs &M@h(ﬁﬂz(ﬂl&ﬁ

bei ng hori zont al t
o G g perse s PER RO sBHPRR L PRl
stepogviidisvier sitlgrebscol o8k e fished ltnhcuba#baﬂtlaé%lzow PYie
mﬁﬁ&§4&&ﬂ@%ﬁﬁ finished I'enticular about a horizonta

axi s provid a_Mmovi n% V§%§ TQ 1*qy nt or bet g%r

t hathefygnss P?“a‘es thptthe pEo ST PRETISLE 195 {0 ASClpss LT SR §
thesigiyesh ofmeammsifedinagt Hieplgyrtiatipreduies the gime gereeppefitivngth i mag e
vl plla\%{g &ﬁﬁﬁhogsr pd Whder it f ﬁpp%@%cg@rogﬁdn‘éﬁﬁllﬁ fSLfc@ gdis dghih

vari ous VIeMAn% orientations llgh %s t@eleuc .
hegejnnios the ethedplogy P&%fucm%ﬁ"r%sm ‘maw g 78 ‘5‘&‘% e
or h@ti@ isdigen, noOtaughtierefitohtbe obtgy ofinmkihptiltvd Suithlardenss IQﬁGE'leI e
smkﬁﬁgﬁmﬂﬁkﬁﬁb%ﬁ%ﬁém%‘th atilted lenticular or barrier

screen, taught herein, nor the nethods of making
tilted Ientlcular | enses or barrier screens, which are
al so taught herein. The present inventor noticed that
conventional lenticular and barrier imge displays,

whi ch do not have their barriers or lenses tilted

(that is, they are oriented at zero (vertical) or

ni nety degrees (horizontal)), produce their effect,

such as 3D or notion, even if the inmage display is

ti pped about an axis other than zero or ninety

degrees, and even if the image display is first

rotated about the Z axis an arbitrary anount before
ti ppi ng about the horizontal (X) or
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vertical (Y) axis. Additional benefits of the
techni que of the present invention are that the

wmzawmgssangl e of this type of image is w der, PCinass2004/031493

"junp” is much |l ess noticeable, ghosting is reduced,
alignnent of the inage with respect to the screen is
|l ess critical, and nore inmages can be utilized, for
any given dlsplay or image resol ution and ba .8 or
| erf&e RpSH AP peticsd et co %ﬂn@aﬂﬁwﬁj i baTsr et ‘{\Sé’

whidRd doEkavtheit s of e tital (hais iheyakd oyierded ahwproi (mr.tmlwrl Y,

mnlvewﬁn%%% (h&{fz&ﬂ ta%ﬁ,}oﬁ&e g\ts{eeff’aé? o o195 L6, RSl GRBET at ed

proper arran
i B oY R BT Ry BT I SR G TP PR
first RA%d HOHEARIY. At aflarbitdry ahodtibergre Byping@abducid hotizonebEpert er
vmg% aisl NS Method can be utilized with virtually any
medi um including printed i mages (such as

§ cuAdaiipuaispetisof BRI BB o £ G Gving P o
thifloDHa gk vidertia i i8ip0 13 mueh 1g5s haiceabliygbdsting, is reduced) aligiauvalt of
the.ef.tl{}aeg(e: tw&}?&%f%ct kﬂ&%&%&é{ilm&a@@nd Ry RBes ARhAGL, RPanyON @

one, front or. rear praqjecti

sivg displsp or 1@@&9 rgsolutign f“lﬁ‘c?ﬁ@ﬁ o SRRFRTICIOBTSY ?S;POIH@F?G f%?%&% d
sammgxenﬁi ieheGiehttigetlemy GasriBhaly, withob déciendg tigerdth o mpifoncul ar
eIy g%g%dcan be used with the present invention (though

Weth Wa waste), the present invention optionally but
d eémmmay bieesudediish thegropeifgangeasnpy dﬁﬁﬂ“"p‘?%%@tﬂ}eaﬁ“%f

scr&fa BElkicul At QfeciCistd @M BF offfital breBmjuter pede TBi@methxel can

be Ft%z?]cf w1{h Vm%gllyl a%nl%g(%:%eg {Jm gcﬁu%%? rinted &r( ub} & 1rrkEJt 1!

que wrt en nmateri a
scrpqn\veﬁmg,éﬂmdas LighiiceLYH plpﬁtwpla@nalﬁwp figifel iREEs) oty 28
clebRAR $mdcg€hr (C@T Q,dl!l‘;;bld@@a ipfojetthh@tonp fI‘UVdoﬂi@BertchlEp}ﬂﬁfm’ned rear
pr(p/eicgon scregenseltjcr Altg éo%yem{;oﬁg@ dd%\%?cﬁxre% 1ma}tﬁ? @1&43&{% dla\rlc:%s sufh I’?Isi ge
bayerdpditicilar sprpqsp@ubea@wth &he mmerltzl@wap (thaygh ‘ﬁﬁ‘\)’@?tf)a LT
pre@Jnt ﬁ{'eﬂ%topt@dﬂédly@ﬁﬂ dSsaraBM frévide B PBEdesifnd fredupts iof sperial of

ewer

r_wat che
maﬁfr cpllﬂnélfrﬁ&r pEa?leé to 6}021%05 H)te ne\gseorr] ielntbclﬁlgr stcﬂens %pﬁ) 111a"f)ey T thlso ne
techniqus withdut Wastitgecrefingpledik can be ti pped about that
do e%e ptteseﬁtr 1%1%{6@ ishh&to gﬁ)ﬁﬁé £Gmek ﬁ@ﬁaty&nd mdahsSor@eddking itkne N

prqagi?%%eh%flrgﬁ ngelgt o? Rne ? ?Play ie Igargle hfw géer 1t1§ W{’:lﬁgg]su{f&e (i.e. the

viewragefach of éeimiagrgnedivalie fipsd aboi bWZ‘a%ﬂl At predictli & AmostEwt er

axds Swifh 'Pes;%@d th K‘l@*)déltla{gg tHg lvfefvdr Gdkhd w@@f W@d’hesf R displapd € lU‘E@zrhgtﬁQ
e apove,

e SO
preﬁ?lgxaﬁgtéo&nggxe 150 {I)Y g axis ‘ﬁlﬂ‘i}l éléel?tl \A‘SPI{J.)hCan f;e%ﬁ)geed a{)(iug tslat doesnat
prait@tiedprired/efiets (Fhmyccas whindippmedheatipplay m@mela@ﬁwwm@ ature

peﬂaéndtcm% tPhe &%maudn Bytﬁéﬂnh@rt‘hréc‘ﬁng éik%wﬁb iwkhick 3 alpRctREIGMHE R agn
means r vi des
B e e A T T e

prqulie wraeviesrenmnayvd wit) repecttaceatiopoudisplay ¢fdieipeemt la‘!enﬁoe r
vertical, or alnost any axis as the viewer watches.
Anot her feature of the present invention is the
ability to provide an i mage display and neans for
producing it that provides a noving inmage or ani mation
or flip while the display's viewng surface is tipped
about a vertical, horizontal, or alnost any axis as
t he vi ewer wat ches. '
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Anot her feature of the present invention is the
ability to provide an i mge di splay and neans for
wonoehsidsg it that provides a noving or ani mat @dTaIS2004/031493
flip 3Dimge while the display's viewing surface is
ti pped about a horizontal, vertical, or alnost any
axis as the viewer watches. Another feature of the
present invention i an efficient nmeans for
r eopduhresf hgprartanventionis thoePilisy to proyide andnage digplqy Adgeeansifort o
produSifgIPMRiptoRidésBOEmMNE kit hofiBtakyaralx Qibiphiig BeiE&ues
b TRASHLE RO AR il oS AR L Raclle AL O 21
d| f f\eqt@hieatvaﬂfit@g@smmwﬁm psdhﬁ abifitgs tcu:trw@ne al? mgeé‘s*plax #d

meaﬂa@@rshu&@qt thld grod@ag la GBvitheivihgd Gr dnhﬁnd%&;f ﬂ.b Iwﬁile R eyt S
v1ew11ég3surfa(ce {s %t egt a out a ver%ca}/ Porlzont"f-laﬁ1 or arl]rfl(ﬁp any ax1s ag) 1%8 }Ilev?e)é Iwgt{;ﬁes
d e gheaths) feafm @ftﬂmresefnelamtroe iscife ability tq;nr@sie At infagpAésplpY @ﬁ is
mERRAOSprddEIndAt 04 yfawahg a bzaﬁzh’gl R nirfdidd of MPED SrrbAKnilS ehe 8BS ’s
wemrgassgrfak%? {s] r i;peeé sbé)\rx]t a%ué zgntag rverrt%cal}1 g n?ogt a%{g Sus%g {h\?\gl‘é e wa w%céhﬁs be
us edinathsr fpiterpoighegapbiniention st gfémaxém@e%ferrrmwzm flaq fpm
twblof mwelamﬂaigda %td)moﬁ]b&ﬁe ifMige Waiok daf b ﬁJwe& ﬁlﬁﬁﬁﬂm rmatgar ial.
rese V e n

dilé%%]%tg F‘ievirfe %u I’aow(a or len C‘fl creen gxat SnB )c}aca nn na 1m e V}ewable at
a diffchticningy nomt froyethe qﬂreoma@e éheanw ditepting idevigle hfg'ma iteppacalleland
elénte% orfenidll 592 it &) SeatiPALER Bre & 2Hs 10 breAR HMAEHIab @Dt than zero
ntiguity, while nmaintaining good 3D and notion
m@WﬁVﬁ $|st|cs and not increasing aberrations or the
per duqtei rurobf thelpeesdptinyeition & nigans jfoe produsing Reamer enddentiggiect s
scRbns W&se Pin§ER yiidbY RIS B briers al¥n |axlxglebﬁ1meﬂ(dn‘1@r9 brdide@M t he

det ai l.ed di scl.osure provided be
oL R O SRRl e e STt b e
bapir @lldnddulasiciecrmsataibl. | mage data, derived fromtwo or

- 1OT Rndet ﬁéuﬁ@&ftﬂe%&nve%n fiaRabigd th%vtd@ E iR is} 1@%@
s|li.ces are not oriented to. eit

B PR P PEH (5 € ARy e R USSP o
anwhdgritablt disentinuip elilcagintaining aebd AD frgimoiipresheratpristanghdwti ch

1nér§45ﬁ(é SUBRLE of tm&ﬁ%o@& tﬂe %ﬁ'g&s (q ﬂeﬁﬁ?t i ng device whose
elenents are parall tion slices

el
f YHEUESHHD ‘teé’mfeﬁh‘@@““"? as )&‘“&’6 ‘%%ﬁf‘t‘"é‘ t‘fer?ﬁtg‘ggé‘é‘ilfﬁ‘&fged
pro)fﬁdefbbﬂlcaxi Inglbdes| i ces, derived from two or nore original

1.1 Re@esite i g luﬁa%e ﬁaéhnmoﬂ})éaéh%fba%g%hée@&%ﬁ‘aé b GPivar €
not paralléel to either the horizontal or vertical axis

offont 18 CLBHp TR e fﬁsmm%%f?éﬁ fopmp ore dmagp WhpatF IS AP Attended
f @iented pemilal @, citieon the ihizankul orgertidabanid df thdWodpghe iabge] wias ttisone
Oéppé’d 2k %&B&eﬁ Wy %wxllg B viich AW ic ARk tﬁomaﬁ infafe-diediifSabvidh10S €

lenticules and barriers are parallel to .the direction
oVhopsflements arpparaliel i %d"e@%efélretsléceﬁ HigeomnRfieérst auses t he
2. t Aveon@ositebitage dotmpgpedof pallal sticey,idaivil fom tea cdmdry igind iithdgesr ent
V,
ot P b B bne A E AERTBIAE « TR e BABRABSE et
i mages, co-mingled to formone i mage whose slices are
not parallel to either the horizontal or vertica
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axis of the conposite inmage, when it is tipped as
i ntended for viewi ng, and which is viewed through at

wbOeasstososse of a lenticular |lens array and a baPCTAIS2004/031493

screen whose lenticules andsbarriers are parallel to
the direction of the slices of the conposite inmge,
whi ch causes the two or nore images to be visible,
each fromdjfferent view ng positions, wherein the
i pishs coEposiimege; Wiem IS tpRed gdWendsddonyiegingrand B 1§ Vi
Sﬁﬁ\lgh N GistdNXCHI S LehticBRCIErs @RS anda el serg® wliak &enfiquipsant he
Is Qr@kzaréllgﬁgﬁl? 5’#%0‘3%&}’%&% of tﬁ‘e CBM os1|teanQge B ehued the

su -SecC e accor |ng to a set
dfvo previops! ipaget iqibegsibly each frem ﬂ'ﬁfefgf}t f"'éWIi"%P@‘B""éo nposed of

. PREoRIpbsitt infakd cﬁﬂﬁqsedjﬁparaﬂeldhcfeﬁ GdvednCitvo Hiiiod: odiging imegeks,

I cr(;r-a e?eli to Ct?rm Cfmg gq’vﬁo?e sflé%E IR Wgardéll X u%thmgﬁ&z&ltél 6vertigd ©

not ar to elther the
Hresis pfztbqﬂompos@rlmw@r Wheg & fs ﬂaseé & lbtﬁnde%r ViSRS et pich Trgggeed
Wm%lfgh lafleabtnd dfp l[bﬁ‘ﬁi:uﬁﬁleﬂs Birgnaketbatrior scMén&Wosﬁg:nmﬁmdandh i ch

braFlexy arg Hzgalfeﬂr 81@ glrec@on ol" tﬁea ﬁwes \?\ﬂﬁe C%Il‘l})O%lth 1§1 Wh%gusés %S

arri er scr entl cules a
ap prj regresimpgegto [b&Y‘ﬁPIP:éPCh lffém ldﬁféma Viewiag pasitionss WhF‘ﬁ’é th:‘?l i ces
Qfomf)d'éﬁ‘e aﬁ@Eﬂgﬂﬁl ﬁn@eé 4G 6ken WdwinGiito ©alds8d dubSectiohy a@Y imager €
JTE %{nln (t)hﬁ Songlr\}alllmaée sub- eﬁhonsag ﬁuﬁ lIlEO.OSrﬁ]eCQéd Slgaes%&%s othF(WmI?}%gee s
am&&b%&ﬁ@eud@ﬂwfmﬁP@g§%@t|ons and sub sections, and

N moﬁt@mﬁgé Joﬁiﬁasém pAUTIe 68, derivamBigen ts/bl brrﬁ@&:drigiﬂﬂ&ndgés put

| cgglg?gzeﬁ oefc onrLs one 1ma§et véheocet slllc%g '%re 9{5 or‘iegf d éaram‘] %?égla{‘p%lﬁillcgﬁlgcg

esitbe fie ih«atzpryal pmmsaéws ofdherpRoBite rnagk. eSS FRped s EmdRi &

t@ew%gvdne WBIth is Kie@RIEb @6 & 1 oel Baiculids M‘ta? widn@arsietr f ace
ﬁcrﬁgn evglo?egag%u e\s/ :én%tbgrrr%g e(x)rg ta%llle Itontg é: rteéggn ?]tl tﬁe%h !T?fg(]% c&l%;og'tel S

viepge wadh capesghegmo thr@rwm@ﬁ;etp eyt eash ff<5n dlf&er%ﬂfm@ﬁ t e

i ﬂsﬁ%s Wh@[% the bdHipaLi@ bndakigih 2 afabes QR @ro@dn dawi i@ sécBadk aid shtens

screen W vi e I of at
ﬁ@{ @? %aﬁe %Ja?z\,%)mgfée oné % 1ma§e su&\sekc);f?ons 18 1} mst(gsFlgge%i se
bsaqrtnonsef the pm@ltamgmmﬂmg@ a setof marping mlqﬁéﬁché%%ﬁé‘laﬂy the

pﬁﬁ@ieh@hce%ﬁnﬁag@lsﬁisﬂﬁﬁd {Bfa vie{i}& rggdﬁﬁzﬁsro@Wﬁ'étﬂehﬁe \b@\ﬁtfgl sE¥face
screen |

S
| (g qu Frgeiggmgq?tgn cé)gt]al&llng %qmp?sbte %rg da!a tlsrh ?ea teli gye to wewer o t a
t lpritdne! &  deicalokis pdthe Waroswatdtse t he | enti cul ar I ens

. a)& Ecﬁ‘ﬁf)oélé inBe viewRd fﬁ%uﬁlpéii 1e84k orR oA 168s £ birfer kdRRYE

rising partition r nore original inages
g e Hﬁzfﬂﬂﬁ“§ﬁgq§%%¥fﬁh sel ecting.data from

6thbmmamdwswb%sbmkrbwsﬂem@ﬂﬂmamgmﬁgﬂmﬁeﬁg@ﬂbngéﬁé@¥@H

dﬁéﬁmﬁ@$megﬁm§&£§yggyent form ng sections and
sub-sect.ions of

7. Sh BB S e e S P A L B e e
pth¢ axbdtretk thofentpeleiendrayidar to the sides of the
conposite or original imges. 9. A nethod of producing
a conposite inmage conprising partitioning two or nore
original imges into sections and sub-secti ons,

sel ecting data fromthe said sub-sections, rearranging



the said selected data into an arrangenent form ng
sections and sub-sections of a new i mage, wherein the
weecisiiens7and sub-sections are parallel to eachCcoisesn4/ 031493
and not parallel or perpendiscul ar to the horizontal
when displayed to a viewer as intended. 10. A nethod of
producing a cylinder or plate with groves in it that
are not parallel to the sides of the cylinder or plate
Smr'eeﬁm%&f%f%@magéﬂnnowe rageiepeerising prkitioning Byeer were arigingl r i er
S i@ lntsRetions sh@yb-bdetidng seldcRipSiata frbijhe said shb-feetoR tharka@ging
thgga%s%leéeg%&gB@%%% Ie%%?o% gelgtlolnss an% (s)u_b-tge%tiws e %w\mr}g?,
an 1 mage-directing devite, ¢ nprising: . C&Pect| ng the
t P"Pftre“a%@?e@wi‘sd‘ﬁd fubrections prp paradlelde eaphegifter ad pebgargllel aSe| ect i ng
t p@penditieto tefidarof @t SdpodittBPaginad Mafe. used 3. Sel ecting
t [ [ e.slze 4. Selectin he nunber of
5 pATFOTBORlfig s RERS ke Sme BB Rliifle oSy BHF Pl
t B 1 seetiqnsgnd sulrpastions, seiectingelats figys the gpidsulneeetions, phrrahgpg
tshle sdﬁ?&lédtdﬂ rd;t& heeh aﬂhgénﬁﬂtﬁir@iﬂb @gﬁohsﬁeﬁis su@fsu;cﬁ(}hs 6 a new image,
¢ting. the i mum. Vi ew i.st.anc : ecting
N e R SR S E e
s rerspdiglar idlie berizpiy whinalisplaxedioriyicaprgh mtended.t he | enti cul ar
10. B M%ethad §fasodRing B ajﬂiﬁéieaér pEResh _gl%ves {2at e B Rdt PAaiNemb BBG 6f
earran

ta.Set wdth 10. Ing.imge.data fromtwo or
it it orlob Bt i o RS endl PSR e
alsetisplarilevgatay a pre- det ermi ned | ayout and mappi ng

1128 hRINGED B uct! dobdsitéghatd VA NPPRRESwitkeh Bkapd-RR6ngNd
S eI %gtcoed Ln 1 he aforesaid steps, including the
dup P Cat o and di scar di ng of pixels as required to
pr ebe Pefestingties tiffgpmbafpr thedairiors off lentippées conposi t e i mage,
litzi b Sél@ﬂng&ﬁeax_lxﬁ@el‘ﬁBfoﬂﬁﬁaéﬁﬁag&m;dge@r ang opti cal mﬁans.
: i i spl.ay and nmeans for producing it that
pr o@%é@%%ﬁ%%ﬁ%ém%ef’ﬁe hori zontal parallax while
r ot 4t Pelegtingties npyinkeer efibarrierh onlenticuleh tyrubez eretarldeteymining fitteir pigdh
axi § Sdecting\ic@WUREaid VR FRIGS: 1leDarf} shedBH Rnifdhindnd¥agnd Neans
for6p$96dun0| ng tlt t hat gpr?aw des a novi ng i mage or
ani et TBRESE OPYRE! X8 P8 ¥at i ng it about a vertical
or hovPdlezingtilmlthinissof g leatisplapinesarrayest bvésssheet 4. An | nage
di sP! S¥ec@Rthe VRANE arfeRlof BE REHGILGs ifay bitalicRhQYI des a
or. an ed _or 3D image while rotating it

nmovj n i mat flij
aboéut g%ferﬁ‘g‘f“??gﬁ[’aéfl)g?se\%"d@i cal axis as a viewer
wat thBerangfg ingedffifomdénd or mernsgifabimages okopanild iomgodat a

from oMhn®dccdi®ico § fib-84i&Mlink BORSnd MpPinPar Qfmlﬁiln'g f|pge
entil cul ar

whi ch can be viewed through a barrier. or.. ul
scr eelf P ﬁ‘ft@ﬁ“n\é\\‘fang\ﬁleﬁ 5‘3 dre glovieaid sepiafrelydinedhedpplisetion v
degr ewd disdagiing nfiioel ae@giredp pgiervathe aspmgetioss éwadnipesiat  a
di ff efRpd uiihg A8Sst BRI FlombH QML BReaQhARr | Mages.

12. An image display and means for producing it that provides a 3D image with horizontal

parallax while rotating the picture about a horizontal or vertical axis as a viewer watches.
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16. Means for producing wthout wasting barrier and
| enticul ar screens whose barriers or cylinder |enses
weaneosasiaant ed at an angl e other than zero or niPOEIUS2004/031493
degrees, which can be used t70 view a conposite inmge
as described herein. 17. A nethod of nmaking a conposite
i mge on an image nedi um by generating pixels by
interpol ation rather than by discarding image data.
131430 inygeq; displgieand mepnfrdppeduping it hRtEwVidss 8 goving imhgetor PRBAHPHES a
fh}y wmwmgmgn ot a@brti@l orhEBGital s @ gieRs Svatch% th a _
14, mmg%esc{]sl% Lﬁ, ;{%g Blga\?\lE%Of orcl;]ducom%lf Jhklf{ nil%}?aes 6 gogng[,’%’algﬁ% ddeo§ %hrp
lme&ﬁ‘fa‘fhdw@?ﬂgs& Q2 herighniabr vcrl’ilné’raéasq aigpwalbeatdhest | ons or the

15 pﬁ[ &ﬁﬁHnt ansTr rdop@niRAd cfa’ca%ﬁ 0 or SR $&Bed 1&&%65 8k Eofripbete OUL
ima Vﬁ? wh{TE can%e Ylewem%‘u hlepba 19 %?enhlcuia sgre%? 061 1 eﬁi %1 Ip?% oﬁhef than

zeto walg@etw de?grieqq that nvﬁé?mqu Otlﬂzufaf lexageamewahigfat o fiffertrit pantagQ@int from

the(Bil{eflydagbg out the nmethod nunber 10 above using conputer

o g RSt B eGP B R WEEE ST o 1 n o
cykinderdenges lpig Pfieated 2in gnglp oberdhan pereor ningty d@eg‘pwlash cagbeaused to

, wmﬁgsﬁ@mh@g@s@&dqhggl osed herein electronically.

data fr t I
728 g BB TSR P B el B S
mtgmlqttvatathn@h%néy diggdinReneplieng the i mage data from two

189%4n 1H1@§e%nd31fléaﬁb| m%dﬁ&ff@@@lﬁt Ibr@\h&s @Vl&l@lmgﬁé Gt lba{ﬁﬁﬁ QegieRs,
e

cl.ase 0 al
A GUERE R e ) B B e g gt
3Dgé motioh aharagipristics @hdeot indeafingoetberrations pr teepeieptien of tha bdrrisrnage
lenk&, Made to coincide exactly with each ot her in the

CONPOSi i npge. in thel fromtwo
1o PRt e PR R 10 AR PO B T RS e
cordpositsl imags @ndvar @igmalliyage ptin ca¢moneaffe atdneeneitime.an enul si on
201 @Hﬁ%ueﬁte RbnddRemRatkbQk u.@ﬁg Cl()lglﬁl%t‘ m%@wﬁfem‘%ngﬁfer Ler

een and ns a
complpie age At ‘3ﬁth?"§§}8$tﬂ%1&e%°§ agipef "f‘%&'i‘éﬁ"wf“ﬁﬁg‘f Kacmeepefie
at pgiok tiomwe of said screen and array and exposing the
21 Qﬂ]y{)llaﬁhgilcot(r!%sﬁé‘l%ge ap@sc‘fb@édqlle@lﬂ %le@[fomélﬂj/ d array and

creen e i data fromtwo or nore
2 Z‘?efngﬁpﬁ*éfhe wa@&"?ﬁ%g ¥ “b"beri‘ﬁ‘éﬁgf‘%“g?sﬂﬁb%“ﬁ‘g°stﬁ‘i WREed8 ed
distlese@hareithyy opfpblingads. means wherein an emul sion is coated
23, %m'éﬂibﬁng BR GlfagOataBHom! t\@@&tmo%% ﬁlﬂ:ﬁ irfhges iPd crolnFanéxﬁlﬁg%eap and

a ?e1t|cular | ens arra%{l the anti-hal ation | ayer
dispjpse %feelh‘a opticgldpeans Wherein the ?‘Eﬁ“la]rf@agf%ﬁrﬁm@ﬁé’ oyl %’}t‘dth%c reen
corgpvsitednagayuch el ogxsplosddrigiuteiecacinurigiiltmagd ismadd th yoirridel not
exat:ﬂrvoiﬁlg@chtohl@r 1§fﬂé g)m‘a&ﬁe ﬂ‘ragesal d array and screen. 26.

gl the 1 mage data fromtwo or nore original
24, |W§:Q g fhﬁ fl@g%ldagté’ﬁﬁlégq Qrgloreﬁﬂélgal lmages into a composite image as

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

barrier screen and a lenticular lens array with the anti-halation layer being the layer furthest from
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di scl osed herein by optical nmeans wherein the inmges
to be projected are tilted at a selected angle rel ated

woaodsie1dsr| t angl e of at | east one of a | enticetausk@®a®31493

array and a barrier screen 80 be used to view the
conposite image. 27. Remapping the inmage data fromtwo
or nore original images which are nade initially at an
angle related to the tilt angle of-at | east one of a
thelsaitbricotidapliscrbep el aamsr ay expesthe the bravlsigndhrough fhe gaid anpofs@id used -
m; Y t he con‘posnte |mage into a con‘posnte I mage as

B L L o A
discloveblsdint ey optivalgeeamvheltis &l cowlsign 19 em?d pn thybagpaliaidesst oneefs

baSEEdn And NEntibiR Qﬁssdné}r v@ithgﬁecbh@ﬁatlﬁ% thydf &H@ lhe @ay@ Bokekt@d the

screen_onto an emul sion in r dg)”?] 9 m\%ruh%es one
saifl geof @i sepen PRSP 8390%%{"58?% IR e el e sty
of Aeimepyndeerdeme | mage data fromtwo or nore original

26 'ﬂgﬂlgﬁfﬁ lﬂ{gtngag@dm%J) SrQno'remﬁgﬁ‘al ﬁl%géi '11§&A &&S@lﬂ]&ﬁ@h@ by
t1cal” means. wherein the COE%OS|

sl BB PETONET B S ST B S1t By 1R SR
anglévaled Biticail ighgpf aidoast o ofid lewtickiedent oray 7 a@anidr siresn fo b80.
usddROP DSl biRe idiR0e data fromtwo or nore original

I mages I nto a co osite HT&& as d'@ Jéosed herﬁﬁ q
27 ispRpite truae ST HOrTHE BEPY e SRR R ML
angpeaes towlvaitienghd of btieadt Vislof a fegicllgdes trhpmdRbafiddiscreen to be
usdd '&@Qé{&%é %p@sﬁte ﬂ'Iagel #1839 borHaGte Qﬁag@asldﬁa&hcpﬂé{eﬁlrbylo §n§5;ﬂrseen

arrier screen by replication froma_f) | ate

28@@5\9?%@6@?% (atactrom e pr “i‘)FFaPP@B%I EMAgeSntQ 2 OmPYsitg ‘“‘f‘%f he
disslbsd@Berdi bytdptcapheaisevher3R the Arngds a@ g@jected thotghp Yarde yiree onto

an %Qm?&d in e k Plgtraﬂorl vﬁ{ﬂtall 3*1%@:{ lemd Qﬁa%l%{?acﬁeq %)[Bé e?ﬂuﬁgn a substrate

near boundaries, the substrate bejng forned
29 Rﬂnamm@rﬁlte.new da FrORfYo oot P iRY! freAees Ty %@E‘H"SE‘? ®%nd
distioded Padiaiby plical feads vidextin dia compodite tnkage is cibBtteeiad ont@d1  An
emhﬂ%xgl% S&%%B \Vglgqb qrnééle ﬁl?ecﬁ&wée §tlta@1Qd % tﬁé@ﬁlﬁfﬂ@ﬁ screen

trate having |1 near boundarjes, the
30%&9%&9 RG Aatpfra tye %rrm"é"'pf’é‘ﬁ‘f‘ﬂ {RegeSHng @ QPBOSHSHEFS8| t o
diselo@h ha@dilBr opAdalindamtwhpxain &k betier bapeemhds dleun shaeey whdse widi (Wel)

151;@%#%@ 34. An image display and neans for producing
l% ovi des substantially the sanme perceived

31 drqdugtion O’Q%h]éftsh‘é’ﬁ of alenficulay Igpss¢rery 2uddaicr SO by FalirploR ftom 2
flabRdtd tha Bhs gaiwes indthd: fe fot praivas thyvades bfeis pladef | ni ti ons As

32 uA? ggﬁlﬂéedr Iy (}tm de@me cofng;ﬁg?gﬁht{cﬁlgrgbr% égjner‘q\ﬁmﬁ§a suBJﬁatghaQﬁ‘lg' ce

lmgair Maa?ﬁe@wbwe fegmedyintp fepticulps thay aréf’af%lﬂ tyrarngther #idges,
noﬁﬁﬁhelwdtghﬂa&koﬂmgletrﬁel ng visible froma different
33, Ar1 1{na%911r9c%{1%/ evige dorﬁl%{s%g]a ?an?&ﬁpegr?%hgnsjlrg%?ﬁ)st&%%ﬁgsﬂn% a

Ices na romt he
bodprigh. el suhsﬁaéed@gng lwﬁ OrSpings dabare RarplY) &- eaqhwéléltap%ﬁ’t ereAllPldR s
a boit@hriig@nd @mthteul ar screens and barrier screens. As
used herein, the "desired effect” may include any or a
conbi nation of the foll ow ng
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vi sual perceptions, depending on the view ng
experience intended and designed into a display by its
wonresis16s7 (a) a three-di nensional ("3D') view RCThS2004/031493
perception of depth and par@allax of a depicted scene,
(b) nmotion of any elenent depicted in the inmages, (c)
flip from one imge to another. As used herein,
"tipping" refers to novenent of the view ng surface of
34.gm iingeg disnlel aodinesps foesiradiigingdt thagpravides anptantiallyphesanis pergeived
effbcksBEAG it ¥Rk BEut ARMB ARG 25BAd axd WhEY 4 Vi@t watdhax | zont al
or other axis, which novenent may be one-tine rotation
t hrough an arc or back-and-forth reciprocation. As
Defigitiehsherei n, "omidirectional” refers to the

- ca Q@Qkéd'h&r&n ?f’l “lﬂlﬁgel-dﬂﬁﬂﬁg disp Iis&)de\li@‘éépﬁlge ﬁ‘ﬁhakmgd v1s1‘t%le
1 N esl red, e
1ndtng %Fy\?f‘% 1§ % C}’hefl% d? 3 ;ﬁurﬁl of oT%naFlmages cﬁ on%mal 1ma%%g£g

 visphegamal dfsenofiewigevdien, flome cvmmg@ unhgs mnmysmg@ mwfwb% of

imd¥0 Silc@QMa@hy of datd/ Bt thEHgind idges. Gond&iMoral iGde-ddéckiRLdetierd,
xcse%ﬂlbon that tipping along one particul ar

e
inc ?‘gnﬂfﬂgfﬁgF? AXT &P pendi cul ar to the tilt angle)
WO u&sdlsqd(htrelpﬁhni‘d@eedteff@t ‘des inclod apf fre cembinagon of el foHesries n,

wsuell Eegéptlons h&)@l%l o@fﬁ@ Rbwing exﬁ@n@rfc@mleﬁ‘d&@ and des*igﬂ&ﬁht@ﬁ disph @y
"| ent e@Lﬂng re er1 %jrc a “ﬁ Of% %\ g ararﬁgxng of a
its pregign; e-dippgay! ULy §T'cé) n ofdgpit PRI LR e St o
depayslisteng 1) ngtisnrvé any lelemrenhdepicied indhe lmfmasg@) Hp fr@e tme rlfgagelt?v ice,
an@Mer,@N i MBge display conprising an inage-directi ng

devjce, .in an orjentation ot t han h ont al

ve rf}s uéeglherel-x?-h gppéﬂgg fegarsécf m?verln?nt g}ekgfvg;?zv}né Erng%e ﬁan nélagre] dls?l%}lw
rel@ie @ aviews. §Bstisecalippmelinrblvisgtoversaiabaibe Yertyal;fmmoytfall oy ether
amgi %{cﬁ ﬁ‘l%veﬁnreﬁmagl Beoni. ﬁﬁié Jofaddn: thr&%h sta%jo BRESdd¥orth rquﬁ(Whtﬁ)g

ce.refer

an g‘rsé‘s%d&ﬁrf‘én a’@’&}dlgeﬁ o] ﬁeﬁ%’é e&ﬁ?ﬁﬁ Eiylt’ﬁ%j* s Bl ‘W%%ta“
im{e diréctesiedre tapreddd ar d@pﬁ@l@ﬁect’) \tcearwmr wdtchiba tha displayres @ls

tlpperdI rgégfrzl?egsl drf]' glﬂgl%ﬁth%ageeﬁsﬁfaﬂ' P gﬂ)em%nﬁllﬁ %Jaﬂ‘y df inCMEsthed O
dll‘Eﬁl‘lgrb Fvﬁ]gl%a g{gepaﬁbthag ppwwlog,onwgﬁrﬁﬁ@ &gmeg%ana?ﬁls P%&%cular

to tlé gipdngly) wolld notpnqy@is Hit desiredefj@t. i s an i mage derived

OptAs%dthmmc@ermlﬁg él%ﬁtj ol “HhicRL len@" hl@rrsm S ‘letlﬁéam QﬁF a
rep resentln tMD or nDre orlglnal |nages t he

‘“tﬁfﬁhﬁﬁigﬁbt‘%a‘} B ohalepilradit8sent ed on the view ng
surA£sase hekindfiltingacgfes wpditunngthaklinptie ofthe ihagodiretting davive
or %J'Q{ngééglnplg}nc&n aﬁi 1n{a§ecélﬂe(!ﬂgg &i‘?@l\éé Sn oﬂﬂtahdnmﬁagﬁhaﬁ |hbrfz§nta1| S

ta froma lon of an i nmage. consistin
or yriyepls Ebe app afﬁtlt iferreflde herembeleypes }srd%%f‘ﬂlyobﬂt ?Og%“ﬁafﬂmf%ty as
fivotgreps frodl the @fiidalal | avai | abl e data from said portion of
sai g dseﬁglgr@m,' Rhe@mg BRRS &lah s chRaRg i éféﬁ% ﬁﬁ@é;,gle on

referr her e bsect 1 on. data from all
suljtyndgdy prrimesg-digecting ple WN@SdeS an area in space over which data from a

original images as described herein can be viewed.

C\J
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Figure 1 is a schematic illustration of the general
t echni queof generating a conposite image from for
woexasizess7t hree origi nal inmages. Figure 2A i s RCT/US2004/031493
di agrammati c perspective vi @gw of an inmage display
conprising a barrier screen in front of an inmage
medi um cont ai ni ng data of a conposite i nage generated
as shown in Figure 1. Figure 2B is a bird' s-eye (plan)
vi emn Giigindl éndgelagray thagpdhasgn iote diplpyadas ga of two or more images
onth aeHcagRYI cal ly illustrating Iight rays and the

view ng posjtigns fromwhich each of the three. .| es
canA BETBUGITER ™ o g tervsA ST, SRR R TSR
depeepsp@titg twe onnlogprigial amegbsntbg@mpdsitqiinage beingngpresgiteigpnghe
viévm&%aﬂc@mh b Emd Rt daf Hlefded REFQRIY thrbugh bPihgirediflg | MRQE
nmedi um cont ai ni ng data of a conposite i nage gener ated
degiee. shown in Figure 1. Figure 3B is a bird s-eye (plan)
Vi en tifnage e isdegpefiali agpltiay ofeh infagecpowsisti@Af a limited amount of
dafll iR 3RTTRl (SsBkde ¥s duk bidSi) duddil Ratd BRrofRY ps of R image
. view ng positions fromwhich each of the three
ing gy ARCPPITHRIITECRD BETEHR P SEEElPe 4 is a
di agrammatic pl-an view of an image display of the
BRIEFOESGRIPTION OF THE BRAWHESi t e | nage on an i nage
MediR 89 sdhbnific M@0 BORESa! febiRifieRche@fngWibiffisi®
_different origqinal .i e can be observed. Figure 5A is
ingi P RPN Q0P TR Gure 4. B gure 5B 1 S a
per EpeciA i e diggrenmatic pdrdpeative iewt ofi et image displeylpompriying whutisi n
scfeghem &bt 6 ixﬂcfge &Ekﬁmﬂ?&mﬁﬁﬁg &8 of E@)ﬂ'@os.ﬁ@ﬁha@ oA 85 :ﬂ&f)wﬁ ine
i malge-dl recting device are tilted in accordance with
Fig¥e" present invention, showing that the view ng zones
ar eFigwe PRois p binti-qye) (pjen) vidwt o the impgdisglay ef RipujegAq
HRERSREGHY M@méld#g Wt bl dn@ihe 1wk 1RSiticAE frdnh GMEadh,of BBV NY
.a preferred enbodi nent of the present invention.
imegel PR P54 per specti ve view showi ng
di afiganivaisk diatriymaic piplda pebnedivgtiewt ¢fen njagedisplap pfmpejsing a
thfeORERuE R eLrelnn bl b a8 B> midRRIcBtdniddBialof d dompRRGE € 0
.1s other than forty-five degrees. Figure 8A is a
imppe agReEted gEsh o) ‘ﬁﬁﬁgu‘%il'ew of an inmge display, wherein a
| enFigwebBis a bigd eoyn (plag) vdweof ihringes diiplee eithiguy 3devi ce and

di%?a‘}ﬂnﬁ‘déll)diillﬁg?r%. QRS 3 Inb GBind RYSonfiEn FREWACH of the three

diagranmmatj cal 'y, Figure 8B is a diagrammtic

orjinplimares 520 e PFERof a vertical ly-oriented lenticul e
andFigirghis 2 diagrammdtic pist view fweinefe dsplavaitig rangiteh8dt 2

e SHE Era8Gn laf infe Sh AL ATTER: v EwRELARGGHIYB oF WBW oQiffrefint
lenticule tilted in accordance with the present

orjefgldmege 63 be S8 ¥idng 1§ ght rays corresponding generally
t 0 FibosSA Bhpwspedtine FivgefFauBB, W t h

Figure 5B is a perspective view similar to that of Figure 5, wherein the slices of the
composite image and elements of the image-directing device are tilted in accordance with the

present invention, showing that the viewing zones are correspondingly tilted.
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the wi der effective view ng angle being shown as angl e

836. Figure 8D is a diagrammtic perspective view of a
woendsiocgudse. Figure 8E is a bird' s-eye (plan) vpewuskooans1493

i mage display of the presenit i nvention, simlar to

that of Figure 8A" but wherein a barrier screen is the

i mge-directing device. Figures 9A through 9D are

di agrammatic el evational views of each of four

or i Kigureefl s 3 perppRedveiviesistilerde gt Figws ¢ SpBE f P 9mge
en&l)dnﬁ@%f&iﬁﬂte&mbﬁveﬁtohons therefrom are nunbered. Figure

9E ﬁl%lreh 19$ I%%{)%m gsh Win ‘ﬁ%ﬂa&%{can I gf%eg{érm%htﬁﬁ ﬁ?éﬁzl te

I N accC
wquem dePlFWg‘ﬂ fiewnSB u@iﬂrﬂlg th@ &h @E‘Q@éﬂ"q‘lﬁf e foreatie RS
fr oﬂﬁms mlrdtSh@e (E)Eﬁbrweb/mﬁ@ﬂﬁags BiepMy, Wikrenl agenki@dar &fken is

the 1H16%Ml'<lig-ecnngn,§wce ag&J {a%mips ; (r)nraennsgdng %d Q%HTE% e sﬂ&zgnscﬁ)a txﬂnytﬁalw ew

ve or| mages
1oo@g%eeaBnga ficagrsprativs Vig of m@eaﬂwemn@g%e&%% and light
raﬁ@mafaﬁ&donﬁevanmgpml te i rrage having tilted slices for

re S a (l: égdu ! e pers?ectlve Q/erV ﬁclﬁe e(? 1¥l§(§0 dl%QlCé/ \!V]ﬁ'lvﬁ'le

s h OWF Ny
prehamnmgmm ahmeg hgb*gw Sweﬁpé%‘iﬂigrﬁg“e@lhé‘ﬁ@ﬁf%h%‘%“ Beuwhiiy it
théc xﬁl@eme@ecﬁda Qﬁhn@ﬁngfé@ﬂﬂgedﬁwn% adgtels@it i cul ar or barrier

as..s n | scarding the
tri d%]uéelaﬁlj 1sa%e§§ malclop%fs ecc):tﬁ\gawegofaalelglcvgez is a per spect i ve
Vi eNiguef 8Egis afindisere (ﬁlerr) visy of 4nnlgagadlmlqy|°ﬁ@? Presgt myeEere Fimtkr ym
to thﬁta)th@lﬁ@Sﬁb&lt WERSh meem@&ugma@agemwg@gue%e or barrier
she ul.ar -or Lr ts in
c Pt R Bt P Gl R Bk e SRRE
lmhmwﬁm@uh@r yweativelimpgeslidesiand suhsegtionetheielion are igerqdat i on
of tifige Sﬂ&ﬁf‘ﬁd‘l@anﬁxﬁ%ﬂ%@&l @Abw | bﬁi&&hﬂ%@ltehkﬁdg@ Gaving tilted shces in
30?0@?06 8%+ @?gr‘éslgl} g'lgﬁls on, emgéfselr%ga)t(eg %0 m%ré:% éa rfrorsncegc Ogtées
impdes shewn in digviechdahroigiridBes (10, 120 and 130) are each
p ar fijdd @@@ﬂhdgﬁh%aﬁc%l@&cﬁbg Kby %{Vﬁg ﬁﬁalg@diﬁ froﬁ'ellch @f fivehi ch
ﬁf}g § to one co 5 ,C The
or e PO P e oo ghrag RO s B e
havihyg tiled sligdsif@recerding e easi | y viewed and under st ood but
th eFlél@@ﬂ &Ja @Jéﬁh‘h@hc@ﬁdﬁlﬁ§ﬁé\ﬂﬂloxtnh@ﬁowta)é@deﬁﬁ bl Hha@@lirecting

de\élpeﬂlé\égg tlfttz%léglh{:;ﬁx%ﬁlgg glﬁ%] % éan::blg ?ngcf gr }nr:]ttsl%f:t],?f conveﬁjgongllfe'?l‘gcu{ar

or barrier imgteial, y cutting pshdvermédisomiding thovisienshlat Wwaste poiqeesi t e

It hﬁaﬁsﬂé 1) 14 heRfeciiS Sfdw bt ARviRY t@ﬁs&ﬁﬁ(@a SyhRrias peek dtﬁﬂttﬂaﬂ:alof
e ori

S co
be gt & irdiciy l‘i{‘tlcblf’f b Ficied PR e st %ﬁ%ﬂcﬁgﬁf SR
acwuirdafre witethe inveetidni on, the original inage is expanded in
theDﬂbiggﬁkQBFmthVEN@ﬁﬁ@| lel to the elenments of the

i mage-directin s Oor meOIenseS.
N Bl et A S g Comes of BogCEaF doq

imbge-dirkrtinglderiess buclh s barrier screens and lenticular screens. As an example of the

process, three individual images (110, 120, and 130) are each partitioned into three vertical
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per pendi cul ar to that direction before assenbling the
conposite i mage. The anpunt of nagnification or
woizscsadisng of data that woul d be done is a furctriusR0afn31493
how many i mages are being coenmbined to formthe
conposite inmage. For instance, in the conventi onal
exanpl e shown in Figures 2A and 3A, which uses three
original imges, only one third of the horizontal data
slipes Al @S tleichipte ré-pszemiiled tliospagonipasite itmags (15H). (Bts nurfibet ¢felices is .
seld@tbd & e ® allg\aﬁl@ﬁlusﬁlatfbn% b@ @gﬁ;em“%@ R NRREBE Bt R frealidh¢ e

sent vent i e final i
RO AL VAR AL A L i S E R
thpnudbrdeiog refpted o tre ahbyr i pardneaioglenewithvhish tho tawesde
mgéggﬂo%;use@uch an interpolation is conveniently
perf or ned Elb1 ?r ocess| n sof tware such, as gobe
Phot SRTSHY 15 2spSt 75 of Weome A {BEes FAngtih tRRPO3HF Imge iHfo g h
eqaal yesafitioh inéboth diraciinns inGibconiaae @8l theinghiinoy the doiginal iveaee isor

exPinGLhh Ge SROTN G pafafidl to' AR B DEirettiiE devick NG, | MRE
I's preferably resanpled using bicubjc intérpolation.

bagjers o W‘!.if"‘l?f‘é‘iswte‘inﬁ@ Ao éwenflwe‘e?ﬂ% %W%erﬂ}f‘b“hiﬂ"ﬁf“@g t hat
pegpemiinuiai ta & directio befoleassemiting therertniponits imagey ke atpeuntitfi | | zed
m%ﬁlﬁm'mll or dk&ﬁfmg oﬁdata%aﬁﬁ(ﬁlqu:'e @Qw ?sqlmlctg)ﬂ()ﬁm@%ny 1mages are

| nt erpol ating ot her data provi de i1 mage slices
bet“ﬁémﬂ”é‘é?ﬁ Pé?img‘?ﬁ@‘&&"s‘}eé‘f‘*}gﬁ 'FOIPPS&H‘Fe‘“ AC%‘.‘H%%‘&‘&XWB%W e
in IFigage2 248 3 4,0vhivk uses trevedtiginbiioaggshordy dpathird efithedonizeamn d260.
w&h@éﬁxﬁh%&dﬁé&%@ t&ohﬁrémﬁoﬁﬁ%@a&' rd s-eye (plan)

VI ew. gém cal % screen consi'sts of o ague areas 2
? cinapehiedgmbndinanbol e gyeqs BsEin dle DRt g MBlIRgg is
expedieddy b faatbadf Yhree by dhiplicationdfelixkls drpreferably byragptingeivGeeriited

pu%%?' ﬁé‘k&lﬁ iR G 18Lofr Lplﬁ}ly B&foﬂﬁ%@ %f%fla%&@é §§&>Hﬁ£re L@ &she

one | mage sl cé en
A‘UP? }ﬂioﬁ’ﬁl"p@ I‘ﬁ&’é& ‘B@@d‘zﬁi fﬁlﬁ§°“o ﬁ*@ ough 4y, ?%he?}&t“‘é‘h?f\ﬁgaée“'
nef{2@tios pilidtar vidicubiesampling, dor¢dRIeShay be useRf)ein0p: ifprefbely g

,SaﬁMgJ@ﬁgblgfblcllm@mggpdl um 355 to be viewed through a

['enti1 cul ar screen 350. Figure 3B shows the sane froma
bi r dtematiyely; {fie ewenwﬁrﬁelaforlg?mm@ﬁéw HRempiptioppfdhosq twa
mdtiedd mightibe utBiadd as wfll, thires, dheﬁrtimg;mna Hat:S:0d e fpolthig@thsr datagpace
e dth of one image slice
pragdgqr%kHE&S%MC&%%QLSR%%‘%J1 e\erI of 3 ori qi na: [ ?mgesI used.
I'n %&rﬁfﬂ‘eﬁﬁw Cﬁ%w@ ingep ifriebe vieked higughdarie §rire 253 A,
Fiit) 2Beshoiralle strhtefrotnhib@e s-eyei(gin eibw. | TYRGAIS, thel sorg@onkists bimage
opgqge Lrgﬁg?l aﬁé cl!f faré/als §§2b\!v1ﬁ1 §C%Q%£r%¥e§£ey gaﬁ;@ogcn?ateq eﬂ?laﬂn%ﬂpg

posSI t1ons an
ong was%%héerﬂ% NG OIWI‘teH‘TeF E@w@e&rwweémuamoéwwgﬁh @“@Pﬁrlale@
slla'd”tﬁmlﬂndb(ﬂﬂfﬂﬁgaﬁbeﬂff otiginalighages hRMhinGdth@r Screen co np ared
| | gﬁ?!rp gAn s@imps ﬂgp%gt}vgggxgm C% OSJB 1r§a (] ﬁqar(?e%l% s%ljlf]ace ll‘ll;l gs

asse I ou
madiym 3§ tweéw&fﬁd thraeh & fentiryla seﬁeena% b FisgndB Fhemgfée sagip) 801@ ach
bird @Iéﬁe Vﬁag mypﬁdaleﬁeatmcﬁmi i@ l[bnﬁkfulerB?oﬂ KRG ecude fkdBidcoldrs $0

Vi ew n ur
spffce a t0x1m F {péqug%/t(ag% \glrc]l hlolf1 cl)Jng 1mage gw?a:ﬁg I%phe%g){thp num‘i)er o?
appearl ng conti guous. The di sadvant age is that | enses

produce aberrations, causing ghosting, or unwanted
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“orignal ifvescy ysesk B, both biebodimaye Figpise i 4B msi

overlap of images, limting depth. The advant ages of
the barrier screen are sonewhat the opposite,
wpnrosidsg al nost no aberrations (except for S®O®/US2004/031493

relatively mnor diffractiomy, and thus being able to
provi de much depth capacity, while producing clearly

vi sible lines between sections, creatlng an annoyi ng

pi cket-fence effect. Since nost i s absorbed by

g“rgum HiéB) cedighthd,

thfe %gnarlm@g"ek hRe 1 iRBge, Iﬁaﬁge@yhe wblSlb Ebgaraew ea&h fr&hl h&ﬁmé s

een ron ahting. is u
at?%%?ﬂl%bsnu@ nadal Nt St ﬁ‘yal dsféef?gtrag ° Wl cf esg i eta°1tth|e ng d‘%e i "onal
heathe adgniagps vfellsmg Klendipwlar isquee sznpened to sfmgmb@éer@wg 21§ theth

algbs‘t;:m @Mﬁ tht Eoﬁmoﬁaﬂeruhfg@ t§as§b§ th*oﬁﬁﬁ%ﬂer@{s @ 1B Vi, BRwing
en i.nd

o e i BT FbieP 3R g e S SR 68 Foramgof
ﬂwfwwmemmmmeWQmakw@s@ﬁamhwemmmhembﬂEﬂEwmsnnvwg up and
H0Bus! Bl BibdaVRtakQs hl) (f‘enééh ﬁmue&b&kaﬁ&@ QQJsmﬁ hR&Rg, o dnvadd® NO

j ved .change
OJO R Emeg, e L e SR Are® sF e Dot 11 ¢ s
oppeie profieing algeg ondbersation éexcepiotsomsrelativiely aitior dilastiomgang
thﬁs%&?blﬂe th%&aethaesm cipbdltp Swlﬁlé’prtxnl@n% 888y \stlblé s betWeen

manufact ur er of I n
s Bs PR Aopine - Piestirs e et poepne oy i
theNmagoypeaty olueit dimraes therveregulaepited inmges ohaosing olettghlingent or - as
scleBe uMés?W%f strBﬂgQ%:ktlglﬁn% TROE bl g AN RA e adtchirg

xls Vi ewer nove into a position where one

miV@mlgés the first inmage of the flip pair while the

ot hés iseylbkowes titche ofreclos; saragplasfif thdigrrels oplenseiare.
oréhéw@nicmstﬁe dlmaﬁdlmu%x iflbbed Be Hlifif @Jnemferent n%zda{amaamg

can' %e t em eating an ung “%ag onf usi ng
POSHiDyE e V‘Sﬁa G BOTHED TRES Pt ?“V%@@]sglem%. ng
sutfare, tiepnvitl bé no, pedocived vtenge. Thids arvagyweshowwk Tilip” raegs it Wadh thgoi nt

magkddpge% @Jh@fra?péﬁrgt s&ﬁ‘a tw@ semd b&ﬁéwsuamg msseewéahsg alscg@agg gt

outf aﬁw]e ﬂ‘Bi}@ H*e FPé%?fp Rﬂn@wf%&% 6%“?%“6“?1 &ﬂf&ﬁx 8 %sc 51 g JEET of
wifllae thei fiesvwagadf the filip pgir. Wesonk ponst, s the Siewer Intozes Boizsitajly es tiene
wém 1 1m4gg ﬁsp%y Qﬁﬁxt aqferhtnl1 §x15f) {hE RieWéd lwfl} m&E fhtol atﬂgsltﬁﬁ? sz'lér'ec' Ing

area IS narrow, sonme Viewers are so bhot hered
ong pyeates fig firstigpgsit hhiip pryavie bagihy A siss E"E ffFOé‘ W%?ﬁf‘e‘g ﬂ? ﬂa’m
patti Aay thasaﬁimatgbsaye qdlitestiffekedt, thbbraip cantt wege Gk, ogainp er unjldasant,
comé‘fﬁ%}g én%g gﬁha{ﬂoﬂlp Al ﬁilla nge@ﬁéeﬁﬁdv{ﬁg ﬁonzgx&gﬁowegﬂdthe

are worse verti cal yorlente barriers_or
Vl%ﬁ%@asa&m@@wba&ﬂ @efhta aoswa? hegRoy sy sesitheasronddmess idhe By s
palrswhithievill fgaih hepldasat Ech eibygh st viawipg pisitiens aldwehathreges of the

w%ﬂttaﬁ}pg[?v Wﬁﬁrp&o S’iﬁlﬁuaﬁ&ﬁﬁy Jeb&e%& g@& tﬂ%&b&tfﬁig ﬂi@‘i)alPBﬁ th%o' nt
scene _depi cted at
afﬁ%%gr?éﬁa ISP S viepsreare sPt‘?éth?f?ﬁrbé ﬂwamfawﬂm%\ﬂwtﬂﬁgsw dKen
pihranekeDBéEes addiBs dislilie R pictutchogadre di fferent t he
images will be, and the nore difficult (bordering on

i npossible) it wwll be to nmerge these inages in the
brain, and thus the nore disturbing and confusing the
experience will be. For this reason, notion inmages are

generally not shown using vertically-oriented barriers
or | enses.
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Up to now, using vertically-oriented barriers or

| enses has generally been considered to be the only
woayostisiadrspl ay a 3D i mage of a scene. To propeciyssdiamnsi493

the 3D i mage, the differenti4 ndividual inmages that

make up the conposite image generally show the 3D

scene fromdifferent view ng positions which, in the

case of photographs, would be the respective carrera

posMpvieginaggsdnglufipg ammgoqnﬁeanémmghsmp worsperti® Viiethar es.
onEﬁt&i Haﬂie@taf 1&1@&% &n@ﬁ&d&emzmuy Medtkchon@éc Thidle dueR@Iefact that,

cl ea

f th
foba&?’ Fllveélr“eg'%:nlggosmon Oneoelyﬁs@es\i}?e&feﬁe ePlatn %0 ?H%%L&e elngx es o?

 othoheye kanthp eeriedpiotad pisasthen print intime The maleeméondhaﬂeaht@kqn@}?gees

belwebhn tHdsSfARGR: rh)&é RS Mﬁmgéb FAbBGnEHE haté afmﬂﬁtbarmngadna ne
[ SCIreen

C
s D TR et s e v e iR oR bllon 3 C
coyfugngshe eapedertchwilltha Fpi this regpn, netipn imageseere aseerallpppt ghown usmg
veg@g@fougrltéabglh%@rmen&@ that the two eyes of the viewer

e aC{-{P g))a}lgg,dl%gge ‘ﬁﬁgl 5 yféﬂ%eg g%‘é&sﬁ& 5 ?‘alr ?18/ bgen conlgﬁerecf to
besherpuly tvan@dissliyye 3Dt imeeewf aspmme. To awpﬁple ﬁ@@’l ﬂwéDam@@ ﬂm dfifereptt

indiNuaPIGBELE that!nfakd Jb@he\ébxﬁ%ﬁfe ifiagh BAblalljRNGHSthd ﬂ) s%en@ @bth 31@61%1&'
di.rect,ion ene it

V‘?i’f’%ﬁ?"f‘“%’%‘éhlﬂ’eF’é‘}eéX“ 85?3%%?&%55 ??Pédeb&fsé??eéweéamefa ﬂ"sm ' ng
used foutridngt theeprigios mege micrésethe quﬁamalnb bexween fheywidthjoStheiznage,

shlé‘és qgee\ﬂdtp BEKOiRUNE ofdllle B Sf thdVadi¥l stk of tHR wRetkd? the Bfinder
fore %lfl,l nd o b ect

e O P e 0Pk ECt e o PP e B s s |
sulfgre andgizbinelefitiedmighdirdodg devivayye-g Tbadiesioteenyor fehticpler serrad, and

- th@@éﬂﬁl@@be{vﬂﬁgtﬁ%ew-gpalnﬁ thb §an}ﬂ=§ &%ﬁﬁ&\lar Rlce@dly cag:fu‘ﬂ Bhobeh SBthat

both eyes see the , _Creatin orta
the/ @Ry @f th vieyiey W"FI 1?@%6? a e}"rf"ere }“faFeealt BH O™ a(‘ilb%}'f’ ﬂ’ﬁag es
vieweesews asliffekent ifopgemindlitinéopsiy it vieesr cangarceive aéwvwg' opths sckriedfis .

th% %%\%e\t;lglae\éﬂ 1%8‘6%£ in qq‘]éfrf‘z&t;w @ife'ct?og rbtaﬁlelleycan ﬁ@a oM v‘ie%rbf WP scaqt her

er ce| I fferent
didh tserehetors %j‘ii‘i“?gé ?‘Pfée“é%‘?ﬁ)"ag‘f‘% aéouln @%ﬂt@ “%38 Eafagii‘e d* &Bout
cage, Kidden Zokrauhd @bjeics, pawiotstydlovied iyeforefroundoljertsuigpma mth vikown
rel @Elﬁé’lﬁniogtaﬁm&{t&po\ﬁfn&g orsléhEJs %%etietgllﬁ%gn Jopsﬁieg@ §1b Begtq’vay

ef f ect the 1 mage . i.,s hand- hel d his is eas
toldﬁ@aydlg@raml TBOYERS images. TS herfitge™ H}Y%F%V“ﬁ > Rotesisped af? 5 as
mm@,ldzréhtﬂigaco_tnhﬂam&i@@vmgfamﬂ timas Tieerigfeerentindiidual ippapsd age visihia nt ed
fré?lgdlﬁergi{t @etrﬁcgl é‘ﬁ@kdo?s ltfﬁlle %ew Hlt)g:s Qﬁzﬁﬁﬁl? %‘H&h fo anJﬂQ?

g ter 1's view ng stairs, 9
ingweua] ipgsyill b pefoptERdnky Vil dé“fe@vtawﬁs r%aew#eéewwg ifgge to be
tigp@kdb@rt a hddz@itkl ixiscor tht Mickasnto hipvelptagd doavh rele@ilato the Fiewitgsurface
to Qe%%ﬁe%%s}pjedseﬂga Y gﬁjna t1s ]‘ﬂn{;ﬁ}dgiﬂlts 13%59 & thte Ds%nto @é’ ?f'tﬂe%‘?gle

vi e ferent "original
digpley 65%?%@5 Heulq Wéhafﬁ%\ﬁgﬁnswaé@t £ BUEF Brovyred aw?aﬁmaarm
willhis Posit B autohibtictiftie 0O& tsefewkdwhi Whlki@glstads, ridine ad eaatalor, or
ncﬂ%vxgglgyator gnta%le%{ng ﬁlg L(g‘}éﬂiﬁlo% vp e obtained if the
ewer mnmoves up 'S an un-natura
nnvenent Slnce both eyes almays see the sane inmmge at
any given tinme, a horizontal orientation of barriers
or | enses cannot be used to give the viewer a 3D
experience (unless the viewer's head is oriented at a
slant, i.e. cocked, or the viewer is in a |ying-down
position such as mght be done in a thrill ride but is
ot herw se
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unusual ). This nmeans that a conventional nounted
poster that is intended to be viewed by a casual

wohsevosess7f rom stairs, an escal ator, an el evat ®CcT/useoobn31493

wal king up to it cannot be 8D. It also neans that a
flip or notion image that is nounted so that people
will see it as they walk or drive by, wll be annoying
to some people. Another problemarises with hand-held
i magiesatinslynifthbpastet iemsuned atladwiptit otbidr stran byeityedhe effedf dl ess
wa{l?ggtg&m i GhdzO vl Yos@led al hPRGHr hfedibhitl $rt3@ay%§i red

Since a conventional lenticul ar. or a‘H gfth
thy Regigrell g Roster i§ mpuped piylovsh hoviprdle cBfpdt woldqply e pifaped if the
vidwerf ma@edipak dopmOwhiahed dniug-adtiryl motdneniteSincg belntyesrivagsd deythar

satg%{ng?e g %2 @1931 thﬁ%ai hoﬁ‘lpo%tay 5@:}(%%11 Wblnjnerg S}tlélge@ catnmﬁ bepdsgdtt&' re

W ong axi s an to see a change aqr
gl@,epsleecvfeéw:r SPYeREHSno s i MEweHs bog B AnHea flarat g cgeked, o
thd idwrkis G Hilpedowa p&itlo Skl 43 Gnighit bedlowana/ @it ide atlis qtfiectisar e,
?ﬂ‘ )they m ght well put it down and nove on, m ssing
e potentially excitin eye- cat chi n%éeffects

av allispiaes hb#copyeatiqrlanoprippsiy heidsiterishia b7 HieweR &Y + ot

 obémyer frdnf staith,Qh ARG An@]evator, B Walldilgap tol ifvaget baeD gt disnaleuded

n clal sl Mely
o §18 ER6L g AT ASRL oL o 15 AGELE P g
bepreyiagito siaPeerls t |y doubl i ng the extra cost of the

S pegottler ﬂiﬂﬂkﬂﬂhbd@ RyitiBant-Beld i@EEusing Girfirestatiduhelnssee t he

re%a%?ess SFn u’téh Jlu%?hto%x F]hgyaré‘%iﬁgd i %Qw fy %‘3’&4&%&&9 ?ﬁ&% cbx%fﬁoﬁf fj he

lerfigulgr ﬁﬂ‘?aﬁftef g *@mf@m@ﬂf 9rdwfe§ w&pte%wh%rr@www &F me“é&
thd2é is PétentiMBQISIEY chBIRE hit@HeS/ic@Er vill BB tlepRBBSLAL the WSRLhxis

ang? ohs% [ a c !cmsg grvsge% afe‘eg{gct olfhlsm?r%nggad Q%WQ-E %nto ﬂﬁnl@{é tﬂé{ﬂ QQ }%Bl&x?gd
atgy mwmnelwlcwrfs engriltey might welljpyt idawmang goyq %v@ﬁsglgfhe aoffrﬁéﬂy

‘ exbﬂM@e—dMéﬁﬂJg aecRyAEHE Hald Sictie GMinG Gee dGHe &n tBf righthvery. If, for

exgﬁpﬁ&% a lentICtl arc\i}:nle%%gvere mc?uﬁegisi]}]a spec1a??mmc§10¥19{ Qxluﬁr%l %y adglﬁonélocost to

uration
prpwﬁe@wmlqu@nmmmis E?éqﬂfw}]lé Py msteﬂnnewltsﬂlv anslig ﬂlﬁ§’§f})°°“ e
sp¥didBPrbigion gl aose eetc@fem; mﬁSeettﬁkﬂgsﬁ%JiﬂfB&t vedause @r Bifpbidically
wer .an

‘ha{{D }Itﬁe recuaen% dxtf Fromo on, t e visual 1 p|act Wﬂtﬁd be 1 I;FQFPE% fﬁ% ﬁ)apJf

0 View
Wﬁéﬁryaﬂamﬂe’&/ver movi ng with respect to the vi ew ng

sur f’\lﬂ&ﬁar B@r&rﬁﬁ ﬁl'fbr@lkﬂses@tfe ubddCanbthan gﬁﬁvanfagie drbepipateai ves

ng lertl:sd ed'?oenanu’x%ls?r%etlmes ref{elﬁe% tci as§ atsjg::]%’?r%‘}eu I{d I1r?cﬁcllsconqmu(:i’ti% séerci
asfewers firthaiabeei dmlgie@mri dw vigwiog sneidiobthe la?@dilreWF%SC@%é@ich ed

is %ﬁmy k. b‘(ﬂdégﬂééé (deFen\hﬁﬁ ¥ 1B UBRELAEhN of FHh @ikiEHatbe aNi Hadierb biE
u ra

mﬁcﬂgedlg Srefl)oﬁ ‘i‘/bevgr}g@g%%ﬁ g%‘”ﬁeé B% . euBltlc,:]o reegailveom(rfg/gngent%tweenea
vigifes od rthe iviewing yurfacElvéthpiameeasiiseley o Niew il dopreipekimegee Whsnat he

wm& BoveSH péslsevﬁo &Qaemgtiﬁﬁacs & sdh ScRbk hﬁh'gést né t@ﬂp@c@ﬁ@s a0
curs. w ess

T e 5 o S SR Ptz s PErB R BT el e,
woul d seem then, that the solution would be to use
| enses or barriers with the | argest possible view ng
angl e.



10

15

20

25

30

However, there is a limt to how nuch the view ng
angl e can be increased with conventional technol ogy,

weands/asegseasi ng the viewi ng angl e creat es ot hePCT/US2004/031493

problenms. This angleof- viemw |imtation results from
the interaction of various factors, such as the
limted resolution available fromexisting printing
devi ces, the maxi mum acceptabl e di stance between
setpépr@exaheegemrfrvgpﬂsatllspian@gﬂg upgesiteydiscotignify iy iP¥PERE e i n
intergte @mqmoﬁxamurm%%g e@&&ﬁ&laﬂdrdley b B intafipripreoduct i on

3D cro-l.enses ase in
en%g:angﬁe Bxgigsu\g@(? sgox}l{%glﬂg 'ghergarﬁol\jv e weenl;]ﬂg aré%li]e 1S #}{é%{oﬁ )
digkptvedleaedesired fiskontivaityrrppratrtorbe, stceat qoppsswith Agss rn@ew%@ & t h,

vieMah diBmd b bee 110 frﬂ{géjﬁdnﬂﬂffé&t ﬁﬁiﬁ@ﬂt Iﬂb&ﬁ’d de@, @en, @Hfat the solution
aberrati_ons. t her th| ngs bei ng

w(élmap useJpfises mﬂlg?rrpg dvbtkégl W’]Fggst (gsﬂile v1et'wn%§nang ? and thus, the
per Betevadhegtiostiniitig hovbyuch gie migwing wele candpiiegastiiiiting a

come&mﬁeﬁ teﬁ#loloéibé’l‘ﬁ ‘i&l@{easb % e zxeﬂﬁgintgla&%eis bl pybRink. ITHis aall e,
rapl e. ai on ul e.
B e e S s O S =
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al so indicated as shaded areas | abel ed 420, 430 and

440). Each original imge is optimally viewed from
wearmwsg3idse dotted positions along |line 410. Theciriugkio4/031493

and image information comng fromeach lens is

approxi mately collimated. Along |ine 410, wthin each

viewi ng zone, image information from each | ens
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shaped in the nore conventional square or rectangul ar
shape. These drawbacks are elimnated by the present

wonvesnsiasn, wherein the i magery, and the squar @COUS2004/031493

rectangul ar i mage nedi um ori8canvas it is on, aren't
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is seen in zone 701, Inmage 2 is seen in zone 702,
Image 3 is seen in zone 703, Inage 4 seen in zone 704,

weandsiisege 5 is seen in zone 705. The | enses 0PCT/US2004/031493

barriers (and hence the viewwng zones) are shown
tilted, that is, rotated 725 about the Z-axis an
arbitrary angle q , which in this particul ar exanple
is not zero, forty-five or ninety degrees. Thus Figure
deFreqsibespteil rdeestent frat hooapuatih encldistctionand i pard inthe olifrf ect
diefoii ned when the tilt angle is other than forty five
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be broken down into.
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Next the nunber of barriers or lenses to be used to
view the conposite inmage is determ ned. This depends

wonodsisiahosen size of the final conposite i nRgeT(USR004/031493

i nches, for instance) and tke choice of pitch of the
barriers or lenses (the size of the space, in inches,
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under21 one lens or "barrier space". The width of the
Il mage Data Set (Wis) determ nes the pitch of the |Inmage
Data Sets. There are the sane nunber of |enses (or
"barrier spaces") as there are |Inage
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Data Sets, although at all view ng distances, except

infinity, the lens (or "barrier space") pitch is |ess
wohes/whe7] mage Data Set's pitch. This is expl atcwan2dmm/031493

referring to Figure 8A, whizh is a bird s-eye view of

a conposite image attached to a lenticular |ens 855.

| mage Data Sets 810, 820, 830 and 840, which are al

equal in width, are shown for illustration only, each
ong tenesir Slyairiarspest”. Sheswifsh stshstlinage Data St Vi dpterpnings thanitgh of e
Inla RS eﬁé’eﬂh@fe b&S ﬁg sa'rrfé nﬁtﬁﬁelsof %ﬁ@m@{ ‘Barridr BFacd D RS BdrSar®lmage

cu va ens
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ﬂPﬁ&F the clorkeion of pigle f%e | onger the focal |ength), as
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gBK%VFHWﬂéaPGWmPeSS ghosting and a sharper inmage. The F
nuNBeperftrrihis ofculatinhreradiss obeiatire (abis idétgmingt Fhe lbrgergiteh
raﬁ% V(L qecﬁus*ahé 1dn %& R chﬁ Henfthas corﬁl!ak@ o them@wﬁmﬁféﬁ) &mlglknes s
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equal to 810=820=830=840) can be calculated: Wds =
(Dt) * (tan (angle 815)), where the total distance

wORb)s/Bedsmeen the viewi ng position 890 and t hepCemiSR@l/031493

data slice (sub-section) at point "B", isd+r + f.
Since Wds is larger than Lp, Inmage Data Sets 810 and
840, for instance, are noticeably offset fromtheir
respective | enses 850 and 880 as conpared to | nmage
2t dheShpage BaSepWigths SWidslishpryas i enage betyeanidedng E| véjrbéss 860
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undesirabl e discontinuity will be seen, increasing the

reali smand pl easantness of the view ng experience.
wolauwswsies7i f there is a larger view ng angl e beCTS2004/031493

same nunber of original inm@ges is used, each image

will be visible over a | arger angle, decreasing 3D and

speed of novenent. If the maxi mum nunber of inmges was

al ready being used, due to the limt of display or
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+), the Image Data Set
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T ted
il WO 08 B0 B, g ot 0 o
seen fromthese three equations, achieving a desired

view ng angle sinply requires the
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proper selection of the barrier screen thickness
(Tbs), once the view ng distance (db) and the24

wOheosvozess7space” pitch (Pbs) are chosen. The apairysk®4/031493

above (relating to the use of |enses) utilizing Figure
8A appliesto the useof barriers also,as showni Figure
8E.As the tilt angle of the barriers is increased, the
angle of viewis increased in the sane way as it was
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i mge-directing



device oriented at zero degrees). The bars shoul d be
oriented perpendicular to the I enses or barriers. A

wohemsk3esd- whit e pair of slices is considered sae/USamg©31493

10

15

20

25

30

Data Set. Each bar's Inmage25 Data Sets are chosen to
have a slightly different pitch. For instance, using a
lens or "barrier space” with a pitch of 0.01 inches .
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the conposite i mage patterrsibei ng exposed will be in
register with the already attached barrier or

the TmagarThataCSats &he “Deta mnesT)‘we reuatdbdsit 2o or Winétilddaes, Meir u3E with

imageb Bl 544 B b Benilh t%%g%n%ésmﬁlgeq’vastnfu 48 ngs%laéﬁ@ﬁ can
t hen be al i

] g{ocesse or f
Figurqyld r Irpger! 190is 4 copppositqimage npagsn as degcihed h%m, afrth 1@?@ Langemot
mﬁmhﬂiﬁMﬁﬁnmaymgms1h@wagb&ﬁmmw&ﬂemﬂ&hmda&a@ﬁ&ﬂo%hﬁﬁﬁenses

wem%g hps% rléhéeg Flsoa &Y e % r{oﬁo%gﬂedg’fyel%l oL & l\}\ﬁ%y %ﬁr%erge %o%\te%ho?lﬁl or

rrzontal e ages 0 e SCreens, made
screcn; 141 0dpRlaspdovgit 3 fre esprean ragle o premer Gewinghptees 13, 15139 4140j ne
and 1150 kire ot @36t Bigthé MBGLRd WA SEa@idk@tde€ eémgrmﬁa 1Yot Ak Resdind he
materiLlrfiag:gch %%9 gltn‘ﬁ’ ga‘et tnls grobl?an% %ntlibuﬂr and ‘?)ame{ ﬁ:reenes(l:so A qe d at

nety ose
their beggigrs or lfnegs &t %f@ceéﬁaﬁy eveledel thafdg@wﬁ@? SCEPIP elsmvmhleiexbe
waste wHek@hsd| . This is ill ust rated in Fi gure 11. Image 100

' th
I ﬁ)r @alﬁe%&ég 5 tEg canrlgagone na n mbgr A wayzssﬁxgse yarious rﬁeréltely n, q e\é\/l r ees,

pmduvreéaﬁw wPefd baanqr é‘r‘i‘tep, eﬂpmduqe@bvéore@whlﬁwm beaxsedgiith e ermppiitaced
image QM€ as thbsefd&EnBédi ﬁ\MlﬂgteiM]ﬂﬁ)&- da@ ﬂlﬁd@ Sre @ﬁen@@ﬁtrahﬁaﬁlﬁe a&ﬁtﬁoual SO

e ro or 8] rees t i onal
mateanQ)JastQ 'iJ %% glgch } th gamer ace’ I(EQ) ﬁg}g Svg@g (}’9 ogx atr e for
the meﬂa efg@q«ﬂe@r SBARF %cl) ingetspminet 29 deﬁaest@erelm megtipgledieb@edhce not
ratio ofith€€leabypade gdtt (N‘&Q@o @ﬁ}ﬂle bpﬁce&hﬂth (‘W ) 1@&910@15/ shed Hled, US' ng

number f)(f_t o%?ine!l ?E’a%’%sh IaS p}ﬁ@’iﬁtl %)Lﬂ \gCl 69 zrgﬁlgﬁ ﬁ‘g’ﬂ‘r 1R 8"%@, creens
this ratiosof gleay &0 qppquESPRISEInlY vgapam‘ogrvgwmg pisiipmsdthe mumberle€posionessar Yy

being @ﬂzg koQ\III ﬂlllﬁ)ﬂ)@ld@@gﬁ% @fn 4 ﬁ@le $hde€ @vfbsttpgsltﬂlé Wil BRYige t E' S
this can

s A BNBRLE AL SSPRISS L8 ARNLLD SELSENRL
areas ahpestvievangpopiteys tBy pralucifs thyaatioioEWcl§apewhich, in dte privretiic ed

« I/I\IIﬁEIfSW(@I-IM‘T[b@BE) Qﬁ)ﬂa Pe H&ﬁﬁ’g Mda bl RoBRARIR LS dn{mgﬁag(: such
whose, dat a |nes

at a tings decreasm% ﬁh[o%uéag, ?creg%lgg dgqﬁlwoéenﬁe\%artdﬁeoc{lj%ln%(tng? Plgrinn%
preferer metftod pfrwodugtion fs taafrodudecthe'stiested patterngp scale; hSI(lmsr)npnaMye

spacedQJﬁM@ whRREIBmM ot folvs Sf\%@])s in a%ﬁghlés lﬂﬁ)gl‘éh@ﬁcn aPhaobdhre clear

rrotos i8R fos bl et iUy A 3B e PREE CPEOa e et h -
angle. Thap ;h)e inpage ip prappaéorsyll daiesides eitthat (h¥ gy are snct yepinoadd paratkdis ed

and pe@EhdIcm@f t@#ﬂ%&on‘{ﬁaréﬂﬁl't&gﬂhaﬁkfs LbftRO% Fgﬂé@&een)%ﬁenﬁl diter
wever hi's

can be P%%dé’ n 8%‘“&‘? a%eﬁtgulfsgat%)ﬁﬂﬂqﬁé"egb"aéé°mp8ﬂie Y88y nar r ow
Viligdting)y, grosistcande siadetahibe desiret) ersledifto pdsi fubamis (cleed migtiequal
plate) ﬂyQ (Nf}raw éohlplﬁérgwﬁtl‘gﬁed?ﬁﬁﬁmgm o‘Mothr b"f} a%'cm Qooll ge. Most

dwmm@& le g hosting since Eart of each of

By top a%?a?“g?fe%ft ?rﬁcab igeqeiopiig gy g° Begonhag ths plear
t hrough the clear areas at nobst view ng positions. By
reducing the ratio of WI/Wp, which, in the prior
art, is ((I/N)*Pbs)/(((N-1)/N)*Pbs), nore of the
viewing area wll provide the view of a single inmge
at a time, decreasing ghosting, increasing depth
potential, and reducing notion blurring. The



10

15

20

25

30

preferred nmethod of production is to produce the
sel ected pattern, to scale, using appropriately spaced
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orientation with respect to the sides, requires the
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desired radius of curvatured3 This tool can be used to

produce grooves, at the desired orientation, .in a

has bikpe Bktead of @@fvés TPBH@[@M&& caf 8Sus@b prodvEeRBRY ?enﬁ(eplgy the
I er en referred to here as

G
comp%%m 2 Jch%& rgOl‘%mégr‘ ot e Taelsi ﬁ’&lgn%h er control. The sheet
caAlemgtveliymige frothers anddavighters, dfre seftraasteyah e coatediyath hard can
materADM@h Js@wf@&ﬁhﬁnh@ ame gng ﬁ;erod% RENERr 1entB Qi @Y. trndTBST er

h
i L A e T SO
drum with thifeard mﬁatpr@r fiagghtes wiapped amunidét. Thisody,tisteaalf rogeing bzl

lentictMr B@&en Ela,rtlﬂxe QQﬁ‘ltlﬁlf()us( R ALk GGk Ingerﬁﬁcan B@}H&ﬁ&& Dhee with 8@ DY
at|0 romt e hard nmster.

el ectr
plate, ‘ﬁ‘l’gn%? ‘ﬁ‘%‘r“s? a%gfﬁ Ei‘%tg"&’ Ve FHREVNEFes (cal | ed
" Elaunegh theymepljstipsythaptap be wsedplorethis ng»oaambhsefomxahple n. The
amorpB&ld G&}e&&@né’i@éﬁﬁthﬂit@@‘?ﬁ@), f)d"yeﬁl}l%lteréphtﬁ“ ?atol g‘ﬁol%ﬁ’l‘ﬁ) nal

s instead of
sy B 15 AUYNCET AL CtrV O LBt G3CreatTpestbomic
Heat ap@msm[;maaqe the defgmsbldnptarigitptalesmithe shapy of cylinée ehsesonri®| di ng,

surfac® Pre®RBQ SBd dAfh mthQﬁast%m bA ?lﬁcg arg@d%@sﬁ%@éd etér( £ %lgf%legg Ki IC 2 g.t ed

: temperrgglfeﬂ ‘51%% rkﬁg% Eﬁt nele{t%aléﬁthggewhelﬁ 81F dg?rm&merrae}@a ﬁéﬁ d be

comesyigseogtadt witipthodivre e\ ldogmeféralyl, the mhieiabeays idicor@ct wih.the Hhsn as it
turns, RHEHS E)z{rﬁ)@ thggﬁﬂﬂ@gnngoolE@ﬁ%dﬁJ %9%&1@9&?1{:{&;}104 gﬂr?‘iﬁgs at the

est speed utilizes a umwi th the
troudy ST A s ot 3o e iy
where jitfisst @an ingfcoachlithahenigunoané itlispalldd off ke drumad eigdoradtaka-up i e,
oll. @ continuous roll of lenticular naterial can be

oduced. ke with the Iate copying is done into a
%@‘F&Bﬁf-"ﬁﬁﬂ% {*Feﬂné}a’i%‘fsedstaem ugthe (oRTHRYS oA Of lenticulen gl
The difffrencaip ]!hbtasttusmlspublhaﬁeamalmuidmateﬁze chrdugtt a sldnvkichHds s e
straight &pehi sd 1 the m&%{nﬁn to%mafcg ﬂ§rru9)ﬁ1l MRLOY ¢ ﬁe‘lﬁda iof t{xe

t er epht hal at e ene tere
et ARG Besrestcd ety BONSI § B TS rchva e Sreing i

aroundaeipwi (y@sl( ‘equld]h5® a sgow), s praftrattdth ke e g(oE’M@xre&l}d)n the
drum, mlkeyec;@,rotmms ool B HihBb R LRaGEt gkl BREAGERC! €

al to take on the shape S on
has g“i"i’eé "Etﬁf ?156%““1 Pratereth g5psgt to thp @dearTawwvsswrermé@ rangr
engravina toghtP#&);, dianaadHighed for inGanbe aditovesdn aditttfohihdida®B by arrow
1240, ﬂaﬁﬁeﬁ ﬁ)rtﬁetdﬂﬁrﬁaxﬁ %hﬂg ?19 ﬁlmn%({?&es Q&fug{s % asfmcﬁrca {ec? %! a%low qESOt he

area where or na terial
The speeg A IRUIORGE (Y O mandpaIRmenAg s ¢ toopreersfidiy Pgs»rdmp%somm & al
groovesftayygaight) witbatoatint shipt, ind 4o the GisiMamse tb the tddt 6¥She dvunt h t h at
Proper %ﬁl&hoggf tﬁo@ee g%ﬁ%l Ql?om tﬁquallqggo g?o% t)éiéy cpa.yl ? % to

tanc runni ng

sides °§H}? ‘?‘?"&uff@ﬁﬁ‘ifﬂgﬂhhaéwﬁfélﬁé‘&lm feﬁ@nmheeirqnetp stmmhmé%s ahﬂeahepou nt
close to the area where it first came into contact
wWth the drumand it is pulled off the drumto wind on
a take-up roll. Extrusion can also be simlarly used
to produce the continuous roll of lenticular material.
The difference is that extrusion pushes nearly-liquid
materi al through a slot which has a fl at



10

15

20

25

30
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bet V\Bgﬁbiﬁr ooves. . This w | | ens array

Compoﬂﬁetlrf‘?g%l s e depqriped i s gatent, r‘?’éli‘%%}’ Figtet h e t ool travel
speed Vit with respect to Vd will eventually result in
a speed which, when used to groove the cylinder, wll
produce grooves with a space between them equal to the
wi dth of one groove. In this case the process is to be
repeated again to fill in a groove between the
exi sting grooves by starting the process again with
the tool at the end of the cylinder at the space
bet ween the first




groove as it goes around the cylinder and the next
revolution's groove. After the second engraving, the
woybisndess7wi | | have grooves over its surface, Rg®iIUS2004/031493
with virtually no spaces beween grooves, but at a
steeper angle than before. By increasing the speed of

INDUyhuknApah@Aanpgo \Vd, Iarger and | arger spaces will be
rooves.to i.lle n |ater

| d
fibur TS AR 1R e Sy Henegof et Psptiereng at
mentiqpd Hersinghove, Prcluding: preseping mmeving comimdtdder Bid gt 319 brene,

dlffereﬁﬁ"dahl@éj& b nf3 A6, khd&d EiPammtat‘R)nfdﬁlféren{ 1Hlag%L én aﬁﬂ@@xﬁépl(y\@;ugﬂs a
oves, .resul in ste ? er and steeper groove (and

produc? 8 P PG T Risresrar g PRte e steaior O e PEPE BB o
the viewiert th se (Faei lfnﬂgp displays bars gl uswb@cEnventionl wapgarprtpuiede a

sheet 1&9@%}91@5%%\&\%1% gﬂlﬁ&ycﬁa?ﬁaw&% fbl‘%hﬁéé%gljdy plg&uw p%tlms e by a
IS _no overlap nor spaces |eft

wi d

promofne G PGS VSR EHE TP g hG | ant ; bul ar
| enses, never done before, will produce | enses at any
desired angle to the edges of the lenticular screen
produced, which can be used with any conposite inage,
such as those described in this patent, w thout any
wast e. 35 | NDUSTRI AL APPLI CABI LI TY Vari ous exanpl es of
the uses of an image display device of the present
i nvention are nentioned herei nabove, including:
presenting a noving or animated or flip imge, a 3D
scene, different franes of a novie, video, or
animati on, different inages on a chosen topic such as
a product and its price, before-and-after pictures, or
ot her images the creator of the picture wants the
viewer to see. Such inmage displays have sim |l ar uses
as conventional lenticular or barrier sheet inmage
di spl ays, as well as enhanced attractiveness for
charge cards, product pictures, pronotional mailings,
posters, as well as electronically displayed inmages. 36
CLAIMS What is clained is: . An inmage display
conprising (a) an imge medi um providing a view ng
surface, and (b) an inage-directing device, wherein
the viewi ng surface shows a conposite inmage having
hori zontal and vertical axes and bei ng conposed of
parall el slices of inage data derived fromtwo or nore
original images, the parallel slices being tilted so
as not to parallel either the horizontal or vertica
axis of the conposite imge; and wherein the
i mage-di recting device conprises elenents that tilted
to parallel the slices of the conposite inage.



2. An image display conprising an i mage nmedi um
providing a view ng surface, and an i mgedirecting
wdevispaiesnher ei n the viewi ng surface shows a ceapasRi0a/031493

i mage havi ng hori zontal andevertical axes and bei ng

composed of parallel slices of image data derived from
CLAIMWO or nore original imges, and the inage-directing

vi ce conprises elements that parallel the slices of

Wha“fﬁaém‘?fid fiposite i mage, characterized in that: (a) the
1. Anprazea sy ceprsmg of the conposite inmage are tilted so

(a)aﬁuﬁhgémédﬁmﬂﬁévﬁildg%e@ing&ﬁﬁce ang horizontal or vertical
axes thereof: and (b) the el ements of the

®); aﬁ’érgaée'@’feftg’éfi?‘?'f& devi ce are correspondingly tilted,
wherkie the bigwing exnfaie siplvay cqppasitt thegs et Idémitledd efticdetes wh en

andtdaﬁ wmgﬁd éebalfa@éfamés%ﬁwamgaenmql%%@&ﬁmpef gt her it

hori zontal or, vertical difectjon. 3.
m%&?f» sh eldf%\’%l‘ﬁ UH3d s ps@ptie Reraljy! eigher Ghg hopiganial qr pestical

axi§ ofalgeerdposiedhagagndlevi ce is a lenticular screen

wh@r&ﬁfﬁl% gl Eire@t1n§‘d!>v§cle Bdndpfidel Yerhuts h@t‘?ﬁt&ﬁb‘ {oa?ﬁlel e sliéeB ot HER T E

di spl.ay of claim3, wherein the lenticules are
coRROFiieEPcal | enses. 5. An i mage display of claim 3,
2. Anhege @ibspriaytchreprisiggn idagk @sdian propdingsiviewing surfe, indegnagh- Spl ay
dlr&angcdeﬁée%ﬂeremthg\nemggﬁrﬁh&héﬁ% c&ﬂ[}% ﬁnga! égagﬁé H&z&h ice is

barrier screen cCOnMprising a substrat avl ng i near
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shc@&‘%ﬁe%mﬁb@&teﬂ%e Qﬂ%}ae@% Ja'thg to a boundary of the

bstrate. An | mage lay of claim1l or
(@) 6&?@%‘%’5‘% &f “ihwg%f’sm %&?ﬁeﬁ e“d%%“@%“’ pagailg] el“é’ﬁi*‘? cul ar
saizee oc@moiliask mered; aadibst r at e havi ng | i near

(b)h’lﬁléﬁg@:ﬁé St the uﬁaggfdlﬁ&ﬂgﬁévﬁ%ﬁ R?Je%&dfng@ﬂﬁéa’ into |Ienticules

are para eac d not parallel to a
whey Haéfsgﬂawo‘?%fh%%@fl pifsetavhgrthgimage sprfoedis HPret rg¥dersici ng
of whethe{iotipbEabburaeizéntll @veledl diecthe di spl ayed on a

3, AnYr.t{l %Mié}%ﬁ%‘&&é‘i%d’ he@pnct%xyﬁﬁ ggee dﬂg léé;cl%m& gﬁnﬂcnﬁar\éérge}qﬁ)

CO“&&F‘?&%’P‘B?HIIPFQ’ON%B“%‘J‘?S more original images, each image
4. Anlndigt dighldy @ Cdlan g Udhadein 1@ lanhaled aeecyllﬁdﬂtanleﬁsacti ons and

e 5|l ces which do not
> AHM aﬁﬁﬁﬁaﬁ'ogﬁa@mg‘f {%ﬁm%cl)eﬂﬁc dari e ms( b) sel ecting data
6. An fr?a@?ﬁ@é?waf d3ifp 1 e Wheatifsthe 1mé@rdrr@ﬂﬁ@a degjcedng puiseicset ed dat a
conipFliify BkibsBhte RNYE Beftbodnadriad, mg s@aﬁte h&Mg a@ﬁdm&ﬂtm&emeg ons

rO\(I)lgiBgao %%? gn%}.eltn%hai( a rallel W']e hﬁr an neot ?ﬁ% 1|t<9 150 Hnadaxiy of the

ons are slices eac her™ but
Sub?ﬂﬂtenot paral | el any of the boundarles of the conposite

7. AniniR@@splad of deirfi e bmpdhdaa‘m tperﬁagécairsbgngadeﬁwm@ﬁm&@aﬂs&&g e
con{pgginegnadselgstretltg han%g mear%ounXanes 81 su%strag %emgr]f‘grmséJ Io?e%gcu?ez

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



an i mage nedi um which is viewed through an
i mge-directing device adapted to be displayed in a
woaemstss7and orientation that is stationary wWeCH/US2004/031493
respect to the floor, conprid’sing: (a) partitioning two
: or nore original inmages, each inmage having rectangul ar
8.. A Rehtadagrbdsing 4 Jbﬁlﬁosﬁﬁﬁqﬁée‘ﬁﬂ@d@ﬁ&beﬁi&ﬁlaﬁ@@ﬂ 4 Ed¥ng sﬁ&heer &by

R ARG PN Ry 3 B ARG S her bR "
(a)s%tmg@@&%ﬂ@mr?fé!amlan@psn@dslalﬁg& heydrsaestapghlag baupdatiest ipto an
akdiaR R ccions, Feidy SRl RBSwARdo 5HParSRL) R Of a
%0& te image; wherein the sections and sub-sections
are slices which paral | el each other but are not
(b)selpeting data figm spid pupsertions utemmeing saidrseledtdd dagn into k@ arengemeriod of

mmig@ctcﬁ@samsum@ﬁnsdifa bsngmggew ce suitable for use

A
wherem ﬁle sectapns anq gubfsgcfﬁrerﬁls ﬁlYe s cg%\]vhl% g%lg‘e} %ach oé'ﬂe bué g:? qoﬁ@@ﬂgﬁ%l ng
Offheh%ilqﬂ’aqs 0 WW@lt@n”e&?ssed on a hard surface; (b)

9. A Iﬁemibh Gﬁirmmﬁé'bﬁ:oﬁﬂfsﬂ@ lﬂﬁke ‘ir@e@hedtt&efdﬁﬁlme% 4 iREB sethbERt | N

o RGP RSB SESIA  SE e DBVARGs ShSIAS, (P o
dlsziﬂyed: 1na|1<rwt££>@ and\mwaépwh% fsetptichiyy witisregpeqt fogherfiock, np(isne:

(@) pﬂ’aﬂl‘ﬁblﬁlﬂgpt@o & n%@ef Jngm{l RhaI&! bla& 11%5&3 ﬁ&vﬁ%tr(%taxqgulal; ﬁo@ﬂﬁ@% rlﬁg t
ive index

B kb ien upd ol M by Pt B 4% e o o
é?ellrnﬁ@e%a@o as to formthe substrate into an array of

)Eﬁ&ﬁl’lg%ia @5m kH@dub- 4R1AS treaﬁﬁﬁlﬁé Ll sel&:ﬂ:ﬂ RO MngRnedi N
wherein step (b) is

of aim1
3%?1% ?eﬁ%%?s B\}S%ifwﬁ?sag‘r‘ ?ﬂ’f“ﬁ‘&‘tcdmg’i‘?f t. formable substrate
whereip fhe epptéoytnd sriptseqtiprlare slgpdi@ach @b}llebe@cht et huhge tdoparagleifot |
perpen&gﬂ@toa@fﬁ,oﬁubst rate with the har d surface so as to

n the substrate n arr aral l el |inear
0. i o YLD TG -4 e i P B8 PGP aneet .

claitgl A2 peinprsuig:of produci ng a conposite i mge for use in
(a) @f(‘)wﬁﬂgg%mqhgst%l%pg indd ?hﬂ&r%a@x{g spiral %rgcwpsr Db oh Sl © pS

. selecting atilf anglef he el enents of t

s‘ﬁ%&"e directing device; b. sel ect| ng the nunber of
(b) emplgiingalie forming ¢! tb Gor en inggdijredting deibes b kaagngulesheonposi t e
mm%leﬁé@hatQono%lraﬁ&faﬁﬁguntdi}?oﬂmé{ of elenents to use

11. Thetlﬁeél}opg Iaenrgﬂ(]ew erein step (b)gs per%c}/rrlngdeby thereby determ ning

(a) providing a soft formable substrate of transparent material having a desired refractive

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

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



e. selecting a substrate material for the

i mge-directing device; f. selecting the opti mum
wolewsioagsdi st ance; g. selecting the thickness 8ETIS2004/031493

i mage-directing device; h. 3electing the viewi ng angle

of the image-directing device; i. determ ning inmage

data set wdth; and j . rearranging i nmage data from

(b)t: c t&rtingtl?ﬁeeso?{ .Ef&[jgﬂﬁie Juﬂa%?é\giéﬁ téﬁr%n}ﬁ%&e %.lrlifa%le sb ?x\’gon%ﬁn in the substrate

ums~according to a pre- ayou

napairaygofarardley Eneinlitd thdt ida nogpdrilic] pay Bomidarysof the sheet..
det erm ned, and sel ected in the. aforesaid steps,

13. A pcthod o Repduswe fsromprosiieiaipge £oF Ysp & i iraagerispiairfqlaim 1 or 2,
cofng}iisiﬁ Qﬁegt%%cﬁpnposite i mage, by at |east one of
C n’puger and optical nmeans. 14. An inmage display of
cl aiam selexting a tilbvngte foathelpbmmenpr afdthe adadeydiseting tevice;
parameters. sq that. when.it i.s tipped abput a
hor | Zoﬁ%%mggl?esmg?beé OSBFPP@a"P‘aﬁ‘??i tg,ebeéls?/“ﬁev\er per cei ves
subsgt aggqéﬁhg){hetéb%fﬁ@ﬁ@hg&%isfzgd effect. 15. An i mage
display of claimI or 2, "whi ch has been produced by
sel det seleytingshpommatred o elenanis 69 Bsedo theimageklirecting device, thereby

ti pped about. a hori.zontal axis or a vertical-axis, a

Vi emrdggggnlggﬁ%qwéc. with horizontal parallax. 16.An

i mage shlcephay sObsttcinifedialdbr e imbkLlirdtting RBGIRe,Pr oduced
by sel ecting inages and paraneters so that when it is

ti ppedsekasbiog the up picaingdistenes; a vertical axis, a

Vi eyer ' i _an] iQp..or flip. 17.An
i mage ﬁ%@ﬁ%@léﬁ%ﬁ%sr%mgp ée 8@%@% d%glgg’oeen pr oduced
by hel etdcting thewgemganglepdtimiriags-dirsctidghdivicshen it is
ti pped, abouyt, a horizontal axis or a vertical axis, a
vi eler ILrBUNRE 1985 datppet Fpdtheddd or f1ip 3D i mage. 39

18. ;T 304 [ j t: (e

or eder st g ange ot (el BBl br el A0RER nko Tkl ows or

dat a relannngeconliegoh meidgienained teyget and heaping arrangement utilizing
i i i . : i i spl f cl.ai ,

or 2 1 PSS A perar Rl RRAS s TS Aot Grige the use of

(a) proguies P?eg%%% theSfp&dt takt 038 é’&%}%iitfa 'hﬁE%eEj B 20184 Rne of

consisting o , motion and flip, provi des a
vi ewi nepaingereandfopticalinesass. 65 degrees, wit hout

I.nCcreasi ercept i f .yndesired.di scontinuity or
14. Anjtie? APl Gl cor PR P ifdied b Pelepidne parsineters so that
whieARde tifhsEbounYhe@son€e axid Or a COBBMLRIs, AR &Weer piceives substantially
carrying out the nmethod of claim8, wherein only the

theesgrsciesired offigle and one original image is in a menory
15. Antfﬂfagg '&isﬁfay%ri%laﬂﬂq &r'Zr,Talhich has been produced by selecting images and

parameters so that when it is tipped about a horizontal axis or a vertical axis, a viewer sees a.

3D image with horizontal parallax.

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

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

moving or animated or flip 3D image.



18.

19.

20.
21.
20.
21.

22,

23.

24,

25.

21. Conputer nmeans for carrying out the nmethod of

claim8, wherein only the conposite inage and | ess
woOheos/0aids7of the |lines of data of one ori gi nal PCIAG2004931493

in a nenory buffer at any ade tine. 20. An inage

di splay of claim1 or. 2, wherein the inmage nediumis
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Arf Jﬁ?gg ﬁlsﬁw cﬁdﬁéltor Dot lh@ ﬁﬁaﬁéim!dﬁ%%%leb&bm@ @i@;hayo riginal

col ncid exact each ot her in
Anﬂﬁ@g@ é'awc?é Fli“’é‘ 2P ﬁ‘é‘@’é‘n thy &leCffAmwéfpﬂ%& aa?fh%if By P 5auidiner e n
cryatal display, gad@ia séréen digidyedt p@nﬁbcfidﬁaxsﬂﬂ@ck of at | east one of a
Amaﬁqrd oﬁgere% &?&fﬂﬁ&ge geesmabﬁﬁolfasmawa%ma | §ddial he

ant| - t1on ei n ["ayer est fromsaid
cogpyising fu igagedpedipp eréﬁdlamwa’fl?gasyrf% él"déﬁ pR5s-titgotg &Vifrul si on
whklhﬁlﬂldghwﬁgmﬂ‘a@ Ri®we f cardbdike aﬁagﬂywﬁg‘idnmna%@veﬁﬂ:al axel\
an&rﬁﬁng gled ?11 pgxlap%l s?ﬂ%es O\MA‘Q eda? dé}{\}%ar : It§'!) er}no'reson%‘ﬂﬁt ed on

east er screen and
lmvgéfhflqdéwra%eﬁ'é%ng&wcgww“ﬁﬁ ekemets it parae] thy slicgi Pt Fhéyer
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gc sald one of said array and screen. 26. A
A mgkad oEcladn 2 Warrei o orisfilimagenare Fade forpEglaR o fempsEs ect ed
iméye Quch thhitoRekeRteddFeatild i €4cR Orighalginfre Bafalles poivie BGctlyavithhe

eagh élernz;@géompgme%agg east one of a lenticular lens array
arrrer scréen to be used to view the conposite

A mﬁ@g@f clegry 22, wherein #ganulsion &cepfefppthe bagnf pideast opers 2 81 nal
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alri er scr e COI’TpOSI te
Schfﬁage 28. A net hod of cI aim 22, wherein the inmges
A REed P Qdire 01, Sferdih i@ Biontis déiked biethe BEH & @ leattdheofa Barrier

screen and a lenticular lens array with the anti-halation layer being the layer closest to said




emul sion in registration with a lenticular |lens array
attached to the enmulsion. 29. A nethod of claim?22,

wohers@3mst he conposite inmage i s contact copi edPOTUS2@A/031493

emul sion in registration wi4h n inmage-directing device
attached to the emul sion. 30. A nethod of claim 22,
one\@hﬁrd@a&n REurBRdl bosifk R MsiREdredly SR noBROSA Said\bHe 5L
gcremll) is less than Pbs/NI. . A nmethod of
sai afroy G of at least one of a lenticular |ens screen
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34. A method of producing a barrier screen for use in an image directing device of claim 1 or 2,

comprising the following steps:
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46. An image-directing device conprising a barrier
screen conprising a substrate having |inear
wobawsardses, the substrate having |inear openi RgE/USh®E/031493
are parallel to each other 4nd not parallel to a
boundary of the substrate.

composite image is a function of the number of original images used to form the composite
image. For three initial images, the composite image is expanded by a factor of three. Such
an interpolation is conveniently performed by image-processing software such as Adobe
Photoshop®, using the “image size” function with the option of bicubic interpolation.

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

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

paralle] to a boundary of the substrate.



