1 METHOD AND A SYSTEM FOR REDUCI NG ARTI FACTS FI ELD AND BACKGROUND OF THE
| NVENTI ON  The present invention, in sone enbodi nents thereof, relates to
syst em anglo2omihes1f or reducing artifacts and, nore par riceut.andyeo7éut not
exclusively, to systemand nethod for reducing artifacts of lenticular

I magi ng. General ly speaking, lenticular printing is a technology in
which a lenticular lens is used to produce inmages with an illusion of

depth, or the abi MEJHOD ANDQESYSTEMVORRBDOUCINGRRTIFACESed from
different angles. Exanples of lenticular printing include 10 ani mation
effects and nodern advertising graphics that change their nessage dependi ng
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7T77RRﬂﬂ_1RRﬂ1?17T1§¥%N7ﬁﬂ7?%%¥§ﬂi1_“

evol ved i on and increased depth. Over the
past several yihapsesearinvegionpimsenei eabddéneiits thegaof sefatesdo eysierododt s have

becone avai] aple, and these programs all tend to address the creation of
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i nt r oducenAhdPt réfucRAPiREE of entib@laf MdpisY. noire, banding, checkerboard
patterning, ghosting, and blurry inmages. Few net hods and system have

been devel opedeneraly speaking, lenticelappaniingnis 2 tednology ip Which sleatieidar lenfal
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met hod f &% us(?gl?%ﬁré’gg; Fenﬁnazgergrﬁvll ia%ilrﬁrlé;glzéﬁ y%%ﬁgfyﬂg%ﬁbﬁ%yé%%%%% Y gl{ndég ??rage and
20 a fir she iniipg s viewad &ohndifferak anglése Exminplesl of enficulaeprintingrihelyidag a
calibration pattern thro%gg an i nage separatinqrnask,_allomﬁn a visual

est i it | GRIMAtion ebegts and groserm gdyertisHiesaphicsthat ghapge their apesszge; Jepgding
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| east by ytds td sliost monempetice pal mcreaspddepkh. The first and second i nage

separati ng masks 25having a, substantially si.m.| at tical profile
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interlaced I mages. The image is halftone processed according to one or nore

pr ocd§sedgntignldr flesnExisting lontieplanmyinting pseaessea intrasiepes hpstiof pegblenmin the
a0 5 AL AR5 bR PR, LR s copenc 1 ot
gi ven pixel. T meRoes AidvydrReh hdve beemdeveRiped peo@ireome ties€ problemsoBsr t one
version or on a printed-dot nodel of the i mage andfilggiéeli)rﬂgrl u2(215e28108
pr edet er gK#EBleeltespational Application No. PCT/IL2008/000237 y 25,
describes a method for de-ghosting a multi image display having at least one image and
20  a first image separating mask. The method comprises displaying a calibration pattern
through an image separating mask, allowing a visual estimation of a blurring artifact
brought about by a second image separating mask, and.pr()cessing the at least one image
according to the visual estimation, thereby reducing a ghosting artifact brought about at
least by the first image separating mask. The first and second image separating masks
25  having a substantially similar optical profile.

U.S. Patent Application Pub. No. 2009/0109490 published on April 30, 2009
describes the genération of an image that comprises a plurality of interlaced images. The
image is halftone processed according to one or more proc:esses, and printed, for
example, using an inkjet printer. The halftoning is performed according a predetermined

30  function depending at least in part on a gray scale level for a given pixel and those

nearby the given pixel. The predetermined function can operate on a continuous tone

version or on a printed-dot model of the image and may include a prcdetermined error



WO 2010/ 016061PCT/ 1 L2009/ 000761 2 filter where error is distributed to

pi xel s corresponding to the sane interlaced i mage fromwhich the error
accumul atwe.2olnacisrage nmay be post-processed to arrange pdwiis20as06061 shi ft
colums of pixels to mninize overlap error or nodified to include extra
pixels to align the interlaced i mages under the | enses. 5 SUMVARY OF THE

| NVENTI ON - According to sone enbadi ments of the present invention
there i sgpsQvikedetrrdr HRidAMhtEPlo ﬁ?ﬁﬁ@@éﬂré&@oﬁ’dln%[d ihels@mefintb@adetl Gmbge | Magi ng.
The met hod conprises receiving a plurality of source inmages, syperinposing
3t Iheats_t frome?fldelg Hm@tgtom gcainurietas. The impge may be pesitprocessad OaTaRee fofges, t he
eghosti ng,,e nt, bei ng f ' i rtifac
fromt hea'gv T s@ﬁfolpwpgpﬁgg Fﬁgg Hﬁé&ﬁ% eﬁ%ﬁﬁ) %H‘g? 8{)irn§§fef§§etg ﬂg%dre c%gtrlgnages ;o
as to fopigeid 16 pidd kliptedetiimhgosamdenthgéensesnd preparing the article by
attaching an optical element to the spatially multiplexed i mage.
Optionally, the superinposi ng conprises: 15creating a plurality of pixel

cl ust erssg lﬁl WS RANXENrIDNP™ corresponding | ocations in at |east one
area of eag—éh'e—gﬁ;%ir‘ry—g@_‘sour ce images; applying the deghosting

el ement on t hacpdrding|to syme Empbdigients afshepresend imyention Hhere isprovided he

plurality of source {nmages.fromthe pluralit f pixel cl .
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prof i0 e plefality nfjscurds inrages ghe deghestingriement beigifpamed toyredyaganssii@atedposi ng

conprises; . . a), providi t] A : jty of
degnos: | Ripseatifas fostlpBhte: e fgh RRpRAL BifoSEled i iallichd 1Y 01
of a pl ugddoifbim gfspg_hgm@rmﬁlﬁﬁte&%ﬁﬁigrenmd preparing the articke) bypattcbmgiang t he
testing imge set with each the deghosting neasure so as to create a

pl ur al i t gptisal Pementiodhe srasially grultipigreddmage. c) selecting a processed
testing i mageo%%nﬁ{y’ EﬁéesuBéﬂﬁBBAéiﬁg/c&ﬁpr&fe&CGSSEd testing i mage sets;
15 creating a plurality of pixel clusters by clustering pixels from corresponding

locations in at least one area of each the plurality of source images; -
applying the deghosting element on the plurality of pixel clusters; and
reconstructing the plurality of source images from the plurality of pixel clusters
$0 as to create a plurality of processed source images superimposed with the at least one
20  deghosting element.
Optionally, the method further comprises superimposing the at least one
deghosting element according to a blur profile defining a blurring transformation.
Optionally, the superimposing comprises:
a) providing a testing image set and a plurality of deghosting measures each
25  defined to reduce a blur profile of a different of a plurality of blurring transformations;
b) processing the testing image set with each the deghosting measure so as to
create a plurality of processed testing image sets;
c) selecting a processed testing image set of the plurality of processed testing
image sets;
30 d) identifying a deghosting measure being used for creating the selected

processed testing image set of from the plurality of deghosting measures; and



30d) identifying a deghosting measure being used for creating the sel ected
processed testing inmage set of fromthe plurality of deghosting neasures;
and WO 20000018661PCT/ 1 L2009/ 000761 3 e) perform RGTIThE®09/000761
superinposition according to the identified deghosting neasure. Mre
optionally, the selecting conprises: presenting the plurality of processed
testing imge sets to a user; and 5al I3owi ng a user to manual ly sel ect one
of the plural b perfrmpigobe segdinimsitiongiceordieg te ehesidehfified] deghosiingl | y, t he

sel ecting conpri ses: capturing a plurality of inmge sets each of one
of the pM§AAty of processed testing image sets; and 1lOautomatically

sel ecting thel\/ﬂ{rﬁgﬁﬁéﬁuﬂ?’tt‘fn@?sélg&ir#gnér%g@r%& according to a discrepancy

thereof froma ¢ Facte 1st_| CS O pective of the plurality of inage
sets. Mpresemijigi thevplukality bhiprogessed tésting inaagorsetsde ajusess and vel y repeati ng

a)-d) with a urality of additional de st ing,. ures_sel ecte cordin
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conpri segetgeparately processing each col or channel of the plurality of

source images according to the deghosting neasure. Optionally, the
met hod f urt heMaopptionadly, thaselerting ¢pinpiises:east one suspect artifact |ocation

ot e oo BB e Sl OB R LA
user, angsfipgimagdeakishand he 20plurality of source inmages according to at
| east one input of the user.

10 automatically selecting the processed testing image set according to a
discrepancy thereof from a characteristics of respective of the plurality of image sets.

More optionally, the providing comprises iteratively repeating a)-d) with a
phurality of additional deghosting measures selected according to the identified
deghosting measure.

15 Optionally, the superimposing comprises separately processing each color
channel of the plurality of source images according to the deghosting measure.

Optionally, the method further comprises identifying at least one suspect artifact
location in at least one of the plurality of source images according to the superhnposing,
presenting the at least one suspect artifact location to a user, and manipulating the

20  plurality of source images according to at least one input of the user.

More optionally, the presenting comprises guiding the user how to perform the
manipulating.

More optionally, the method further comprises repeating the a)-d) with the
plurality of manipulated source images. .

25 According to some embodiments of the present invention there is provided an
article of lenticular imaging. The article comprises an optical element of lenticular
imaging and a spatially multiplexed image interlacing a plurality of source images and
attached to the optical element, the plurality of interlaced source images depicting at
least one object and at least one visible inverted blur.

30 Optionally, the at least one visible inverted blur is created so as to reduce a

ghosting effect of the article.



More optionally, the presenting conprises guiding the user how to perform
t he mani pul ati ng. More optionally, the nethod further conprises
repeati ngwvoheleied) with the plurality of manipul ated seocTIE200970We6!.
25According to some enbodi ments of the present invention there is provided
an article of lenticular imaging. The article conprises an optical elenent
of lenticular imaging and a spatially4nultiplexed inmge interlacing a

plurality of epubsaly, Bfigasf drcplataliacifdutce imagesafebictethe ebjpeeatd a t he
plurality of interlaced source.imges depicti n - at, Ieaﬁi) one object and at
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paral | ax barrier. 10Accordi ?[gpt o0 sone. enbodi nents of the, p resa?(il?l nvention
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at | east osting e errent are generat ed when applying a_ deghosting
measus e @Hrpemaﬂngdhd spatidijimeltipldxied impgesa asdo allpwithgprepaning theafficle by

t ransf or
rz‘aqaachmg an optical element thereto.

Optionally, the at least one deghosting element are generated when applying a
deghosting measure generated to reduce a blur profile defining a blurring transformation.
More optionally, the system further comprises a printing unit for printing an
20 effect of a plurality of deghosting measures, each generatéd according to a different of
plurality of profile blurs, to a user and receiving a selection of one of the plurality of
profile blurs in response, the processing unit configured for processing the source
images according to the selected deghosting measure.
More optionally, the system further comprises a man machine interface (MMI)
25  for presenting at least one suspect artifact in at least one of the plurality of source images
and receiving a user manipulation in response, the processing unit configured for
processing the source images according to the user manipulation.
Unless otherwise defined, all technical and/or scientific terms used herein have
the same meaning as commonly understood by one of ordinary skill in the art to which
30 the invention pertains. Although methods and materials similar or equivalent to those
described herein can be used in the practice or testing of embodiments of the invention,

exemplary methods and/or materials are described below. In case of conflict, the patent



More optionally, the systemfurther conprises a printing unit for printing
an 20effect of a plurality of deghosting neasures, each generated according
to a di f fwoento/mbospl urality of profile blurs, to a user pemdLzoeg/@iovéing a
selection of one of the plurality of profile blurs in response, the
processing unit configured for processing the source inmages according to

t he sel ected deghosting neasure. Mresoptionally, the systemfurther
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control. In additign, the materials, nethods, and exanples are illustrative
only andUSiPgangPeraiiReER§ldt o be necessarily limiting. | npl enent ati on

of the net hOdFaPQéa?d 1SRt AEL o thifBRbRcRl 3RS abddY@Rf kPEmBEdImenis0l ve
perform ng or conp é)tl ng selected tasks manually, autonaticall or ab

y
conbilmat obthetilmentioh conld tbe dmplemeatasins @ichip e citquitas spEwargnesteciad tesksand
equi prent _of _enbodi ts of .the nethod and/or f J ntion,
sever al §‘éﬁ°é‘@{1gg° ?‘BE?%@“‘SB@I%%%‘“V%P&?QH 3’(? lglf%%rg%ng\%\n@/aé)seﬁ b lggahl?g%{fwar e or by
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exanpl e, hardware for perform ng sel ected tasks accordi n&ato enbodi nents 10
of the i hvamexesplewy gmbodimentof hednveaionsone araneye basks agqording fo eXcCmpadt war e,

sel ect ed G, gl bR eScrtled HafRin BEGRHoRReS Byh datie
I mpl enenf}éjggg%leg&p(%‘rqéatp‘?? é@déﬁ@%@ﬁ%sﬁg ?rns?t r uctn? ongﬁbei n% g%’:ecﬁt ed by a
Conpus er prtsvestor,30vh a4 tahpeinpaatfdrimiypr sysuting a phurality of émgpiuatignsembodi ment  of
the invention, one or nore tasks accordi ng?t 0 e:fengl a{rhé/. e{rqui man&ls of
met hod - aftptigpally shedatnprogesser ingludesa ylpille dpemyy AL inpne tructipgs gnd/or

data and/or a non-volatile storage, for example, a magnetic hard-disk and/or removable

media, for storing instructions and/or data. Optionally, a network connection is provided

as well. A display and/or a user input device such as a keyboard or mouse are optionally

20 provided as well.

BRIEF DESCRIPTION OF THE DRAWINGS

Some embodiments of the invention are herein described, by way of example

only, with reference to the accompanying drawings. With specific reference now to the
25  drawings in detail, it is stressed that the particulars shown are by way of example and for
purposes of illustrative discussion of embodiments of the invention. In this regard, the
description taken with the drawings makes apparent to those skilled in the art how
embodiments of the invention may be practiced.
In the drawings:
30 FIG. 1 is a flowchart of a method for generating a spatially multiplexed image,
according to some embodiments of the present invention;

FIG. 2 is a schematic illustration of a set of exemplary source images;



15processor, such as a conputing platformfor executing a plurality of
instructions. Optionally, the data processor includes a volatile menory for
storing iwetowatnb@ns and/ or data and/or a non-vol atil e CONRYEI/0G0061

exanpl e, a magnetic hard-di sk and/or renovable nedia, for storing

I nstructions and/or data. Optionally, a network connection is provided as
wel l. A display and/or a user input device such as a keyboard or nouse are
optional Iy 20pf@Qy 30 4°%4te WeeatiBRllhratb(dt! sEik| 0PNrddessEHEmBEYWHGH are
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t he drawi ngs naekes apparent to those skilled in the art how enbodi ments of
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a met hod . r e $ h@bd-4ngul tipl exed image, according to some
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2, accor giagisp sonme enbodi nents of the present invention; FIG 5

is a flowchart of a nethod for allowing a user to refine manually source
5i mag@s which are interlaced to create a spatially multiplexed inmage,

according 1o $oE R RINTR SPECIFIC EMEGSRRENTS GF THI IN VRN TION

The present invention, in some embodiments thereof, relates to system and

method for reducing artifacts and, more particularly, but not exclusively, to system and
method for reducing artifacts of lenticular imaging.

15 According to some embodiments of the present invention there is provided a
system and a method of creating an article of lenticular imaging having minor or no
ghosting artifacts. The article is based on a spatially multiplexed image that is created by
interlacing a plurality of source images. Before the interlacing is performed, one or more
deghosting element are superimposed on one or more of the plurality of source images

20  according to a deghosting measure that is optionally based on a selected blur profile
defining a certain blurring transformation. The deghosting measure is formed to remove
artifacts which are expected to appear when a viewer views an article that is based on the
processed source images. Optionally, the deghosting measure is selected, manually or
automatically, from a plurality of deghosting measures, each created to reduce or remove

25  a different blur profile, which their effect is presented to the user and/or to an image
Sensor. |

Additionally or alternatively, the source images may be manipulated according to
a feedback that is based on the processing of the source images. In use, the processing of
the source images identifies and marks suspect artifact locations. The suspect artifact

30 locations are then displayed to a user, such as a content designer. Such a presentation
allows the user to manipulate the source images in a manner that reduces artifacts, such

as ghosting artifacts. Optionally, the manipulated source images are separately processed



FIG 6 is a schematic illustration of a systemfor creating a spatially
mul tiplexed image for an article of lenticular inmaging, according to sone
enbodi merwe 20fo/mb@s1pr esent i nvention. 10 DESCRI PTI ON OF PEPECI08Y/®0761
EMBODI MENTS OF THE | NVENTI ON The present invention, in sone

enbodi ments thereof, relates to system and nethod for reducing artifacts
and, nore particularly, but not excluSively, to system and nethod for
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Additionally or alternatively, the source inages nay.be ni.pul at ed
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suspect artifac The suspect artifact 30l ocations are then
di spl ayedeghostingimethod shat lis aigtlivedcabove and desstibedbbelo®uch a presentation al | ows

the user to nipul ate the source i es in nanner t.hat. reduc
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interlaced to create a spatially multiplexed image for an _article of
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such2as gemdriting aspdtially axjtipleret iGpgd fonatdating ahertideofertiquiaramagia@ghbl ur i s
one

according to some embodiments of the present invention. The spatially multiplexed
image, which may be referred to as an interlaced image, is designed for usage in
conjunction with lens arrays such as lenticular, fly's eye, square, hexagonal, triangular,
and/or diamond packed lenslet configurations, an optical barrier, a parallax barrier,

25  and/or any other display panel for displaying multiple images, such as stereoscopic
images, for brevity hereafter referred to as a lenticular element or lenticular. Optionally,
the image separating mask having a plurality of interlaced images that form a vertical
and/or a horizontal structure, optionally periodic, for channeling images in a plurality of
directions.

30 According to some embodiments of the present invention, the method 100 is
based on a deghosting measure that is identified and/or selected from a set of

deghosting measures. The selected deghosting measure defines a transformation that is



10 or nore superinposed shadows objects and of inverse objects which are
depicted in the source images. It should ne noted that such shadows are
creat ed awoanooust@one of the deghosting nethod that is eariiLmwegombeve and
descri bed bel ow. Bef ore explaining at |east one enbodi ment of the
invention in detail, it is to be understood that the invention is not
necessarily limted inits applicatioto the détails of 15 construction
and the asédvogedmsighodtinghetifaotsiirome tHedentivtlarartivdt thatlis csaited foomla senof he

foll owi ng description and/or illuystrated jn the drawi ngs and/or the

Exanpl es SOWER@IMFEOr erpmple e%\é%{léec{)l?el%‘t’h@e RS dMe8e} eéglestf“? Hé'it"’ng
practice Ik L ' ' : nli‘gfgfeefﬁ\gl | RGsh to FIG 1,
whi ch i s%g&??cggéﬁggg) %&tghﬁg%{%glgqq‘ggwgﬁ%genér at fi;ﬁaggegra?gfgt rally

mul ti pl exebhcespaientiabartifacts) tsiclgassghoating artifactsf anddvuriripessaaf intdapthradjectsccor di ng

to sone enbodi nents of Lh resent invention., The .spati all | tipl exed

i mage? 'Ogh&ﬁﬁf‘%%ofléf"é?‘ﬁﬂﬁn}ag%hﬁﬁs E?‘ﬁﬁg Op he.spaf g‘,Uﬁfps!X’EfggPﬁﬁgd for
usage in F%pmeuny,tthe?rd&walr&ﬁ(sviﬁg oA ¥elusing theds ghestinigGutifatts if teyerfedape,
square, hexagonal, triangular, and/or dianond packed | ensl et

conf i gur &efeihas deghossingi & showld be ineted that She set phsousee images mag ar@udss any ot her
di spl ay el for .di i ' | ugh.: pi c i mages,
for br ev@?@er%unetrngg}bg %?Pi}lg%gg?%ﬂa{a%ﬂpzésg’a‘i’ I%gﬁ’?a}%g uﬁﬁé@gﬁa%ﬁ{ egs(r?ﬁ enticul ar.
Opt i onal linagdshgclidegr aranse gbpieg ofiths katavage. Fopéxangle b getaff sixndrigihaced

| mages that forma vertical and/or a horjzonfal structure, optionally

peri 8@ c imagss maybe@ipligeted fugredtejaseto Wﬁl"&qr’(gy‘aéfmﬁﬁetsect i ons. 30Accor di ng
to some enbodi : ' ' ' ased on a
deghosti ng negsmgia ggltl(ﬁgl{lé P{s%yi 52‘2’? ﬁ?égd a dd/eg%agei’rgpteggg% oén%gogtgltgbof

deghost i mgasmrasurchsterdofcosesputding pizglk of thersquree amages. The deghostang
transformation that js. used.to reduce ghosting. artifacts..fromthe

| ent i cul &Fduges the E’gntt#ﬂitls g@“&l?té‘z?f’lé'ubﬁ Py té{%cﬁfgaé’(%%aéﬁy Hads, apg)r%r exanpl e
as descr i;AFdctd YW ard BRUBRLAYOAL byTRUSticAlafasBbierpofclifig BRnedt.er | aced so as
to create a spatially nultiplexed i mage. The inmage transformation reduces
potenfi al art iXscshown as 1@h aset offsoyrcerimages, Whightase salected and/prveseivest toj n- dept h

objects 5fram,t he article of i_cul ' ' s . t he

oot a1 Jetui s bl ags spaPly SHURPIAER A hB sl RaE

reduci ng iinhgiag, zﬂ@ﬁﬁdvﬁdw. Béit dlAdg] B dedotedfths manbdrof beret imagesdadhoski ng. |t
shoul d be noted that the set of source .ipages nmay incl l{fe dllgeféf(frent nunber
of i magedlengtey the sawise émages4Optgonally, Mg d&fZI.‘e%C%’E P Bffafelgrted IR Of SICGmges

i ncl ude qﬁ?g%égrwm ’Ere('sgﬁl:f%gt&f)em@rl e i mage. For exanple a set of six
ori gi nal mages nmay be duplicated to create a set of twelve original
I mages. Now, as shown at 110, a deghosting measure, which is optionally created

according to a certain blur profile, is provided. The processing of the source images
according to the deghosting measure superimpose one or more deghosting element
thereon, Sub-blocks 102-107 describe a process of selecting a deghosting measure from
a set of deghosting measure s. For clarity, B;... B, denote the provided deghosting
25  measures, each defined to reduce the artifacts of a different blur profile. Optionally,
some or all of the blur filters are convolution kernels which are convoluted on clusters
of pixels of the source images. The convolution kernels may have a parametric form
shape, for example a Gaussian kernel with a zero mean. Such kernels may be formed by
discrete sampling of a parameter space of a parametric form, for example, the standard
30  deviation of the Gaussian with values of 0.1, 0.5, 1, and 2 pixels.
As shown at 103, a testing image set I, is provided, automatically or manually.

Optionally, the testing image set is selected from a set of images that are similar to the



The deghosting may be inplenmented by separately applying the deghosting
measure on clusters of correspondi ng pi xels of the source inmages. The
deghost i nyoretvmew1t he bl ur that is brought about by priPoTithyogodoréiact s,
paper quality artifacts, and/or artifacts which are brought about by a

| enticular and/or a projecting elenent. 15As shown at 101, a set of source
I mges, which are selected and/or rece ved to be interlaced so as to create
a spat i aldoyirddihiabtd %R0 bx@BSlifly Ohe efectbf itelbBurgfrofiRB i Sl fdctivehginfer. are
provided. For clarity, Mdenoted the nunber of source images and /i.../m
denot es tNewsasushowniatd@bshe eptingimage pet ivseparaielyiprecsssedbyagh ene of bgt ed
nunber of . source images which, ar e i ONow, as
shown at ?Stg'gdlé%arﬁgrse Pﬁg‘%ﬁe%%ﬁ?%%%ﬁ%%%é%B)tclrgér’ltgﬁdfg%r%géﬁség accordi ng
to a cer tigiage béty desuted hdrein by Mr.ofBged. The processing of the source images
according to the deghosting _measure superi gﬁ}épse ong (gr.rm{ee‘geghosti ng

el eneht t her eDPW, 88 BhaHaud05 1 p deghostingmeasugieis selsrisd dRtignallX e ct i ng a
deghost i r j ) lserdgt y, BL...
B demot S B B e e e S e the
artif act sproessectie$tingy ienaige sétsi ! Bpr. iR, ie praSputedreatheysimyianeouslyairl of the bl ur

filters are conyol utjon ketnel s Lch are convpluted on,clusters,of pixels

of the solARtR gt&d.‘e H85L @Qm%llmi‘%ﬁe%'ﬂ?éwéﬂﬁw ARG %’a{)lgrc Irlr%ethe%c 1I‘D orm

shape, fop a%ﬁﬂpﬂeﬁnﬂla@@ﬁ@ﬁds%%s}éﬂﬁlﬂﬁimpﬂtérha Bapfsy, @ piRafial dBLel adetstaie! s may be
o]

formed by discrete sanpling a paraneter space of a paranetric form for
exanpt e, (PRA)se servel; @ kisldn p phptorshep, a Smartphensiand any eompyingadibihiy 1, 0. 5,

1, and 2 pjxel.s, : . j ' ' ovi ded,
aut omat 19 Bt voraiefeR RO BB S Fpectivh FahichRs ERRE: B odetelt BEPT 120
froma sesrodssédReas infbat sertbatds mokevisiablytappeal i@ to her, most clear to her

2010/ 016061PCT/ |1 L2009/ 000761 9 source i mages so as to exenplify the effect
of the bland/qsvith 2 loweshorp glostipg prdeghastHigrartilGty: as shown at 104, the
testing inage [ r . ; sgeghosting
measuras B1.. Apgerdih BB Aol i SR A e oA et g

i mages setmesbarokacetied aiutontayically. Firkt, Biset of posesseddestingimags se15or a

deghost i [ | ect ed ti lLly, th host i [
el 6ot ed SIRMAE InFi-1 Bt RIGEL ATBAPRERT SO 2t rar Sl P R d sed test i ng
| mage set laﬁ/i&l’i)fém%tli?lé[ca’ﬁha'gé T&é@eséia{afiﬂ@y mﬁitiﬂl@[sdiﬂnﬁg@sta@élﬁﬁd&i on the flat

sequenti a , e user. Optionally,” the sets are printed by a printer
that is codnetthedenticular cleinent captired by hn opticah sensop svdasd CeBrissedr , a
| apt op, a perso | gl tal assi,stanpt PDA)., yver ' i phot o
chop, " SHBFRRCROSed fymB3naHT T f oot hhigaBuRe il of el Fibds b

20 testing image set may be aligned to the corresponding source image, for example

according to a geometric alignment, a geometric affine alignment, and/or a photometric
alignment of image color mean and variance, for example as described in International
Application No. PCT/IL2008/000237 filed February 25, 2008 and/or in U.S. Patent
number 6,460,993 filed on May 23, 2001, which are incorporated herein by reference.

25 Then, each one of the source testing image is matched with a respective captured, and
optionally aligned, processed testing image sets. The IhatCh allows calculating one or
more discrepancy measures between them. Optionally, one of the discrepancy
measures is a sum of squared differences between the color values of the images. In
such an embodiment, the processed testing image set that is matched to produce the

30 discrepancy measures indicating a minimal discrepancy is selected as the most visually
appealing image. Now, the deghosting measure that has been used for creating it is

traced and selected, as shown at 107.



allows the user to viewthe prints via a respective lenticular elenent and
to select the processed testing i mge set that is nost visually appealing
to her, mwetwmlmsrsito her and/or with a | owest or no ghestimmogooodeghosti ng

artifacts. According to sone enbodi nents of the present
i nvention, the deghosting 15neasure is selected automatically. First, a set
of processed testing image sets, for &anple Ini4,13", is selected. The

sel ected set s Optien&lBg bs shvivar dtdO6pitht praesadfscctipnt deghogtingineapireised | mage.
These spatially multiplexed. i mages E{!esgllaced ontt e flat, side of the

| enti cul akterafivenBhsuchagembodimentthe by profjlessup Seatedhyghanging pAERIGILS o 4
and/or a GV {. AstedOY ddofiSstR rhéddie 1988 GaDirERRediBYe of each
processed 20t ggtat?lﬁgn?%gge steet mayergbe a?i ghed tlo t%e correspéndi ng source

i mage, f oparametersiaze aseddprénagtingansadgisiomel seit of d¢ghgntingmeasareseBagdt ric af fi ne

al i gnpent, anpd/ a photonetric.alignment of inmage I vari ance,
for e§<arrp‘|’“8m§%‘ %é@‘éﬁﬁ%@&“‘iﬁe e{ %‘f‘?ﬂh%ﬁqﬁnéﬁéﬁas‘%{ﬁ%ﬁ Sc?g%ﬁa{c:??? %@%’W{ 08/ 000237
filed Febsuns teking2Rae MinQ simMatm@nnePal 168 protessiniy be Apatd@3Inhi | ed on May
23, 2001, which are incorporated herein by reference. 25Then, each one of

t he sour cemilasmangger; with &urther infermedintgparamgterss andeq pyand sptasthed, and
optional | J d r d. test]i | .

cal cul ati %Sgigﬂgﬁglrorr?@re @ggﬁég?%%aoﬁ%&rgfgggﬁgggﬁ ﬁ@%ﬁ%%g%%gh]&mcsﬁéﬁﬁl ly, one
of the di withapensfrefimaihloegarametarss Aftepbnesafithe deghdsfiigmeasmess ivstlegied, t he
col or values of the imges. In such an enbqdi nent, the processed testing

i magao set the figpting ém?&S@hhsd)r?‘i?siﬁddﬁ%@etr?@‘@gﬂprswgﬂ%tﬁwoﬁég‘% Ge8€ A6 cati ng

a mnima scfgSﬁg{o@%%bésﬂuz%ﬁxgdg[%%ﬁ,dfo?%xz{rﬁ'ﬁe ORsilar Y BHéadekoritRaRA #1htich domBge

Now, the sting nmea hat” has been used for creating it is traced
and sel ec1®d Noss asleghostiag nic@gure maP 1RGtRcEA60ptinally) ¢abaefinsiodeghosting

Optionally, as shown at.106, t.he. process of sel ectjng a i measur e
is iterat &9 swhoéﬁrt@%@hpﬁ%ﬁqg?mﬁﬁg ’BF??P“’Br%‘f“ 51020311 %{gjgs%g? éét%lgzhby
changi ng R@rﬁﬁ&%r@&éss&falf&vﬁﬂ@fé@&iﬂ% tHRusRfyElthe Blutiig friwndeghosid/org neasur e
is selected, internediate paraneters are used for creating an additional

set of detsdoeing thy cempsitational arediyethtids inypIveriin theRiPesstnal set of
Q090051 09 TR 58 shobu SRR sbuRRRN AL AplolEsOf by e ARCRAL o511 19 1 Mge

I
sets in a simlar S process ea Ina simlar

manner, \geghosfibg ifeeduré.MOsionelly aheimagearvdéwerdooking asan anickeruf lemichlar t h.
AdditionallTy or alternatively, one gr, nore of the deI?hosti ng,.neasures are
associ at amaging having ghe sprtisllt MRLPlexed image fom aagle Ayliere shy, to 558

deghost i @&ngﬁé‘ﬂe?ﬁwh%sﬁﬁio‘%&t. ed, 10 the testing inmage set is processed with
the refine ur paraneters so as to create a new set of processed testing

i mge sets, for exanple simlar to the described in relation to 104. Now, a

deghost i nggmpanur-e may be selp;ﬁxgﬁ):%himg[ggklﬁjnyae@lyh refined deghosting
measure has a set of further refinedg eg‘host’l ng neasures, and so on and so
forth. Such iterative processes allow increasing the quality of the

bl ur npng t r ansylessi, 0N, dmdledlthelSvuaclifiapes, b deseribliitiviepmadl denotgs madily t hat
is involved in the process. ) . .
operation, a denotes coefficients of an estimated blur of a spatially multiplexed image
that is generated from interlacing the M selected source images.
I other words, rather than seeing the image Ix, as desired, the viewer sees J; which is a
mix (blur) of the source images I, I2,,,,. Im. '
25 According to this embodiment, the deghosting elements, which are
shadows of objects in the source images, may be superimposed in the processed source
images. The deghosting elements are optionally based on negative coefficients of the
inverse of an estimated blur, such as the alpha coefficients in Equation 1. An example

to such superimposed images is provided in FIGS. 3 and 4. It should be noted that such

30 deghosting elements are visible when deinterlacing an article generated by these



Now, as shown at 108, the source inmages are processed by the sel ected
deghosting neasure. Optionally, the inmage a viewer |ooking at an article of
| enti cul awoi2orgite@1havi ng the spatially multipl exed i mageTfiLmoy/enn7angl e
where she ought to see image Ik is defined as follows: Equation 1:K(x).Y) =
E amod(G k, M+1/G (X, y) G=1 20where h../Al denotes the source inages, as
descri bed above, nod denotes nodul o operation, a denotes coefficients of an
esti mat edyBkitke PlovfecSinplgbfldptiontilly, it ApRslcdorBaentiHadt tb & paRARKAE Rfml rom
interlacing the Mselected source inmages. | other words, rather than seeing
t he i magefor Kxample ddinearaxpon¢nsial fasmein aswibscrink vele esrk’swhergibdepptesthe of t he

ol oment s Pt HuiobREIH HipHsh? ot STRPEHLE e o dolERBRAAD
super i npof@etiémaddedéobesies nfeal Gaassismisng (he Gaaeghosiriange ehdthent s are

optionally based on negative coefficients of thﬁ)inverfe of an estinmated
bl ur, 5 suctplegok gies pAryReierseed the-alpha valpes arg sealedy forexampledosym b t o such
superi nposed | JBYESin! | i I ifbentidn, SHRedpEndice DRtepd that
such 30deghostingggpgﬁéﬁ%gygggggkgPEfg ﬁﬂgﬁéﬁg%nigﬁfzggngpaﬁ aﬁ%;fle

gener at edoflihie sthareeimdts preatestered befour procéssinge suChan embbtiynent ik thed pha
coefficient is set to a par arr%tgi &nf or rgg for exalrrFI e a | i,near exrponenti al
formin aSWHsSERRLH ha_x)’§1 DraresRed toJje. gemyBen feselupipn. I spehd mapne Opti onal |y,
the par angfchipgxel 8f fcdrfaif SSurdSintaed HabebRespording pBRIsAin R IStha Youtdenct i on and g
denotes a zero-nean Gaussi an having the Gaussran variance and the val ue of
c as 1fpar amsges.Inase allike edrpgsponding pixelsrage elusiered togedhercfos aparaple drosym 1.
Accordi ng_to.sone enbodi nents. of .the €S6 iLnyent i ondi ng

oi el s of TERe el iy Bl g of Mo ER Wb el B R ARl an
enbodi menghadlihg bifigact 0o Eganmple.de api?]lgitg a iph pagdies.adow 0 feaumstruaticwofion

resolution. In such a manner, each pixel of a certain source inage has

cor r espontde sauise daagss fiom He chistasallows Creating pracgtsed squice,images with, gpe or
correspongi j : I : ing a
vect o NBorEUEInE e, AR B gt QIR Eloihelh SEHAND i LDRRPLREE ! oot
ghostis ng that hdsaeducedl ghostingraptifacts whap cbynbigdavith glenpadsr ¢lementrto cNate a a
reconstruction of the source images fromthe cluster allows creating

pr ocessedCBUtHRIMAGHEAIGL h one or nmore deghosting el enents. These i mages
al I ow creat i ngy g@PALdnddimnt! EqRltRNatmbhyBaRphRIsERAs: has reduced ghosting
artifacts when conbined with a I'enticular elenent to create a lenticular

i magi ng %rq;ljn%rpz_. In such an enbodi nent, Equation 1 may be rephrased as:

_11(x>Y)_ _L1(xa)’)—

1y (6y) ] Ly ()]

where A denotes a matrix defined by the coefficients a, L;..Ly denotes a set of
images that is generated by processing the source imagé with the selected deghosting
20 measure, referred to herein as the processed source images and (x,y) denotes a
corresponding pixel location in each one of the M source images and M processed
source images. The M processed source images are the images which are later interlaced

to create the spatially multiplexed image.



A where A denotes a matrix defined by the coefficients a, L1. .LM
denotes a set of images that is generated by processing the source imge
wi t h t he wel2emrmEeedeghosti ng 20 neasure, referred to hePernLA®9/blVE61
processed source inmages and (Xx,y) denotes a corresponding pixel location in
each one of the M source i mages and M processed source images. The M
processed source inmages are the imgef which are later interlaced to create

t heI _spgt iall KTﬂuhég'hlahﬁn?tlihchsmvaé&ath ishpplied on fhe @ixbdgiitsts deghosimgure that is
applied on the pixels allows osting, dehlurrjing, ,and/or perfqrnmng a
o1 U 1 ed\ASbIoGRndrpdioE PBEP BB By iSO A s Peared BY pOIF metEr B .
accor di ng, 0 Jiige k;a_izl.i.ervgaeé rhiffg (&Rl ARk by 1,. bgtieﬁm(}_r, irf GrdbLAUEEudeige b ur
effect that is caused by t%e %I ur profile to the display, sone of the

val ues ofblomeffess that seaisedyshablur peafide tr the displaynsore ohibe values efithe

conmbi nations of values from bhe differelnt rocessed squrce i.na 23 - In
sone nbd@PHEAMaETare Freoyerad By, On¢ ALERTS agﬁ%%gﬁ s oL/ ue]%kr8 E9%ed source

I mages ar(ﬁﬂ@@hpﬁ,@g&smsmevihﬂ,@eﬁquation 3 for LG are projected to create a
set of printable inmages. Optionally, such a conversion includes converting

nggat i ve pi xeln someembediments pé ths presgntinvepionemlndimpnty tie pregesed whi ch are
above a certai.n_threshpl t t i i } xel
val ue, fostougc)%é%g%s atrﬁggtr?glf?% Isoggrgéﬁ(ﬁﬁgggglfﬁgl“?gfr& ﬂgﬁeﬁ‘?f’ﬁgk‘@%?‘fgf ﬁgges S
255]; CFrgitalﬂélﬁﬂig@s._tIBptﬁkﬁigﬁsi, dubht lcbﬁ@hélﬁbm inolindes comgeriag ndgative pixgl be
perforne y processing the interlaced i nage, for exanple as described in
PCT/ 19 2008148 62 270 rnd égPHIBEQBWHé’PSPI 2@3‘?682%5@ ar,akqye R o tb'ﬂldﬁféélﬁéél‘aﬁ row or
col um of ' i F=To I ; [ t he

it or | aci e S A AR fFaDC RO 1 RN e A e e
deghost i nigr pentirey 3-dbitimdgesns 2b® source i mages thensel ves and not on the

por f or o by BaPPUATE AT GRS LG e ik ISOTRE Bbi mages | nt o
vectors, RbeG&nstNlintdiRea 1fe Ofos exanhlahs Aesctibed B PCEAEZ00800026 filedages
fromthe vectors and then interlaci ng t he rpr ocessfeizl1 _soui Ced imr;a%%s. Thi s
procéss afdbowasy 25, 2008. In such a process each row or column of the interlace y
processed as a whole, depending on the interlacing arrangement.
As in the aforementioned embodiments the deghosting is performed on the
source images themselves and not on the interlaced image they create. As described
above, the processing is performed by collecting corresponding pixels of the source
20 images into vectors, processing these vectors, creating the processed source images
from the vectors and then interlacing the processed source images. This process allows
reducing computational complexity in relation to deghosting processes which are
applied on an interlaced image. When an interlaced image is deghosted, all the pixels
in a row or a column are coupled in a common convolution equation. Hence, either
25 iterative methods and/or global solutions are used. In contrast, when the deghosting is
performed on clusters of pixels of source images, such as the aforementioned the |
vectors, the inversion is performed by pre-computing matrices, for example pseudo-
inverse matrixes, as described in Equations 5 and 6. In such an manner, the
computation only amounts to a one-time matrix multiplication per matrix per
30  vector. Another computational benefit for deghosting the vectors is that it lends itself

easier for implementing more sophisticated computations such as constrained L1

optimization which is described below.



reduci ng conputational conplexity in relation to deghosting processes which
are applied on an interlaced i mage. Wien an interlaced i mage i s deghosted,
all the pweebm/iiwed row or a columm are coupled in a coRTDALTONV®IEL | On
equation. Hence, either 25iterative nethods and/or global solutions are
used. In contrast, when the deghosting is performed on clusters of pixels
of source inmmges, such as the aforenedlioned the vectors, the inversion is
performed by PMoes, aostiwn atgospﬂ]eipcmsseﬂ(st)umxanmges apsintattacedtosrreste aat ri xes,

as described in Eguations 5 and I n such ma the conputation only
anount s t¥patal bh@uﬂxp#@w A BﬁﬂtﬁaFtb‘F‘gé‘EtsiPSHa B’e‘?‘“ﬁ'&’?‘?’ﬁeg "age t@% ect or.

Anot her  capRu a?'te'lé?ﬁ@Ht mﬁﬁédlﬁrlﬁﬁgrn%edglgﬁéiéé}gatw‘e vectors is that it |ends

itself easier | enent | ng hi sticated conputations such as
const rai ned LReﬁapebncmlsmw alsomm@ho FI;Gdésw:lnclbl@dl Sebdlsgempl®y source Now, as

Spatia |y o oGS TAEL e iR A A Ras B Lot K et bRl oo mmge

to a |ent1'rrfélgbs5‘ﬁrhﬁ:h%?@|:$€nerﬁed £6inl tﬁé‘!;éirof bf@ﬂ;blﬂ?r RutdeGagess a€doedihgth Ref erence
is now al so nmade to which is a set of exenplary source 5 i mages and

to FI GS. spnmmnhpdxmmte bf the@reseniinuention; Thesat pés’ﬁmanyfsoyaegn@g%pr ocessed
| mages WhheRagl @ ARRSHRLEd ral Qﬁpp&@;]esée%t aflnofCHOAT As PHIESnE BPAES:

accordi ngmf tfesent i nvention e set
exenpl ar yd dfrtrﬁegmmeriﬁiagd,&&gﬁogmgremdmgm ztshhhd(avg aper ocessed as

U@t
shown at e%ﬁ ﬁtg an out cone of the degho t| n [% 9
deghd®t i r@lpﬂl@ﬁﬁﬁ?@én the prACessedIPRERSIRIAESS gﬁ'ﬁ Bl§ lflﬁ:lbga Bidcessed
source impges, for exanple as depicted in FIGS. 3 and 4. FIG 2
depicts an exenplary object 201. As depicted in FIGS. 3 and 4, the
deghosti ng t h&IGiZdeyigth ae dxanplatyeotgent 206 Aswapacteibjn CHGSd 3iand@, e 2 create

inverted blur 202, The inverted blur,is sha ve t.he ting
artifact s‘?etgﬁgﬁt“’(%b‘l‘tds ARRlisdpadhe i%*r%er%egﬁplgggdﬁg Fg emﬁﬂ{%ﬂgfﬁ’i‘g i mage
that is bapedhemvehesslus dHaed WagRSve Hecdhobtingirtifdtsthatcould kdvedkasl as
defined in Equation 1 or in Equation 4: and/or nodel ed by the

af or éﬁentfoonedionatspat@ély mylgplexed impagedhatlis Hased on dhpsamourae mpagss- Chnd 4, the
i nverted gb;}l ur. tgr] fé%?eate %cf%hpg@fn @Fﬁg}?llaory shadow 20 obj ects, which are

optional | edaCes 0 ne Ive coefficients of the inverse of an
esti mat ed qur whi ch are superinpositions of the object depicted in the

source inmages. I n such an enbodi nent, the processi Inéows enerating a
spati al | yEgRation g asdéer modeleq by the a,fq;r@meatl(bqe&rxgqtppg,s:{:gr 2 B%%“*\%P’t‘l‘? vi si bl e
inverted Bl W inFHE8. #8nPH GO InvaREE bR RARRY0ADbEMbR: exemplary shadow

20 objects, which are optionally created according to negative coefficients of the inverse

of an estimated blur, which are superimpositions of the object depicted in the source
images.

In such an embodiment, the processing allows generating a spatially multiplexed
image from a plurality of images with visible inverted blur, such as one or more

25 shadow objects.

Reducing number of source images

According to some embodiments of the present invention, the number of source
images which are used for creating the spatially multiplexed image is reduced.
30 Optionally, a set of linear equations is narrowed for one or more pixels (x,y) so as to

account for only a subset thereof, for example as follows:



Reduci ng nunber of source inmages According to sone enbodi nents of
the present invention, the nunber of source imges which are used for
creating wheospssteal | y nultipl exed inmage is reduced. 30@ptiproad/bep7ela set of
| i near equations is narrowed for one or nore pixels (x,y) so as to account

for only a subset thereof, for exanple as follows: Equation 4: -1qgi (X,
y) - jgk (x, y)_ 5 wheredenotes selected rows of matrix A from Equation
2 and Z denotes a matrix containing only these sel ected rows. For

exanple, the spatially nultiplexed image is an inmage that provides a flip

graphi cal effect between first and second i nages and M=12. Source inages h,
16, are Liibhg. first image and source i mages 17,..,112 are of the second
i mge. In such an enbodinent, qgi..,qgk my be /az 13,17,18, and 19. In

sonme enbodi nents of thd pregent .[yVenti off, onstnained optim zation is
performed on qut"& )})] El(x3 }’)

=7

1,6y [LeGey)]

where gy, ..., gk denotes selected rows of matrix A from Equation 2 and Z denotes
a matrix containing only these selected rows.
For example, the spatially multiplexed image is an‘image that provides a flip
graphical effect between first and second images and M=12. Source images I, I, are
10 of the first image and source images I7,..,I;, are of the second image. In such an
embodiment, g;..,q; may be I,I, I3,1715, and Io.
In some embodiments of the present invention, a constrained optimization is

performed on

15 Equation 4 to include a constraint requiring that values of the processed source images
Li(x,y),.., Lu(x,y) are within a selected domain, for example the pfintable domain. Such
constrained optimization is solved in some embodiments using standard linear
programming optimization tools. Optionally, equations for different color channels in
the processed source images are simultaneously solved by separately applying

20 |
Equation 4 to each individual color channel in an equation system. Examples for color
channels are Red, Green, Blue (RGB) channels, Hue, Luminance, Saturation (HLS)
channels, and Hue, Saturation, Value (HSV) channels. Additionally or alternatively, a
constraint is added to bind different color channels. Such a constraint may be

25 implemented by selecting interpolations of values from the sources images as values of



15Equation 4 to include a constraint requiring that values of the processed
source images Li(x,y),.., Lm(x,y) are within a sel ected donain, for exanple
t he pri ntwbl2e1odaemiin. Such constrai ned optim zation i s ®oraeELhos/M0SQITE
enbodi ments using standard |inear progranmm ng optim zation tools.
Optionally, equations for different color channels in the processed source
i mages are sinultaneously sol ved by s&parately applying 20 Equation 4 to
each i ndigeldd¢nhnmety. The ehastraiit may berimpipnedntetibysdefining a Eneampkaggahoting ol or
channels are Red, G een, Blue (RG@) channels, Hue, Lum nance, Saturation
(H'S) chanellpm wighthe fpllowiagvariahlesn, Val ue (HSV) channel's. Additional ly or
alternati vely, a C[\)fﬂg‘t\faﬁhfﬁﬂt&s fot tﬁéjgigﬁ’estdf CeREndl id §f &RtceGRlagEs. Thgnnel s. Such
a constraint may be 25i nplenented by selecting interpol ations of val ues
from t he sourcamblesagecomstrained hetsveei 0 afé ag o Intaximohewrtheeskold;Topgionals theai nt  may

be i npl ement ed, defining a |inear anm . roblemw th the foll ow ng
vari abl es: hlg_ggSt poss,\%yglpp,aggr 8’%?“?&]?%%@”%‘88@&9?’ -a@%channe! s in Msource
i mages. The vari abhegvayifhl&aes tHeah@RfdlRh W aGrdints itnaied as BPoptBaaNy hr eshol d,
optionally the 5highest possible value, for exanple 255 for 8-bit inages;

and M kcanstrainbd betwieen Otand 1i nt er pol ati on constraints, denoted as gi

optionally const rabgﬁgﬁagﬁéyﬁgggigesa&qhﬁl'ariabletsgcg}ggp%%lt(% ﬁ“"qf h?_ i ndi ces of

the variables j co e coreremen ry viFews ., gk.

10Equati ons dg{ﬁﬂhﬁgnﬁg}ﬁew‘g@d yES., g interpolations for a given pixel

| ocation (x,y) in a gi ven source inmage v, are defined for at leakst one
chanHel ¢ as” Favations defining coloy yalugs asapierppationgyfory gaves pixeldocatiop (ay)) gy (x, y)
L5Accor di;pg 'x%n%‘&ﬁ?ce%?ﬁfb,@@&?ﬁ&% fs{ﬁ(st@§ﬁé1éhahgéa%'f9ﬁowgfza! ues of the
processed scurce 1 nmages-Li(Xx,y),.., X,y) may be acquired in a two steps
process. At first, an initial solution L(x,y) is provided by using the

pseudo inverse of T £ L0220 xy)

15 According to some embodiments of the present invention, values of the
processed source images L;(x,),.., Lu(x,y) may be acquired in a two steps proéess. At

first, an initial solution L’(x,y) is provided by using the pseudo inverse of matrix Z:

Equation 5:

1.6y [ ,y)

z"(zz" ) -

20

1, Y) || Ly (%) ]

which may be represented as follows:



20 jgk (x, y which may be represented as follows: Im(x, y) WO

2010/ 016061 PCT/1L2009/ 000761 16 Then, L is conputed as L

+Nul | ( Z) Rveherom1dish| (Z) denotes a matrix havi ng col utms pchat2dgomrer basi s
for the null space of the matrix Z and R denotes a vector that 5is

cal cul ated by mninmzing a function, optionally with one or nore
constraints, for exanple as describedi@bove. Optionally, the function is

L)

m nim zed according to a di gt f [ [ f
foll ows: Equation 6: R = mI iéinffm)rfj?]z?ﬁwigﬁgg&sz pi (r)“r/(%ialm()lz)e) af (P -
L=| ° lr=|
_LM (x’ .Y)_ LL(I)W (x) y)_
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15

20

25

Then, L is computed as L°+Null(Z)R where Null(Z) denotes a matrix having
columns that form a basis for the null space of the matrix Z and R denotes a vector that
is calculated by minimizing a function, optionally with one or more constraints, for
example as described above. Optionally, the function is minimized according to a

distance from a given point, for example as follows:

Equation 6:
R = min (IL° + Null(Z)R - P|| ,) = pinv(Null(Z)) * (P - L")
R

For example, the point P is selected to have value 0.5 in all coordinates. It
should be noted that both Null(Z) and the pseudo inverse of matrix Z may be pre-
computed. Then, the inverted images are updated by projecting their pixel values to a
domain of printable values, for example between 0 and 255 to 8 bit images. Pixel
values which were not in the domain of printable values are marked as suspect artifact
locations. '

Reference is now made to FIG. 5, which is a flowchart of a method for allowing
a user to refine manually source images which are interlaced to create a spatially
multiplexed image, according to some embodiments of the present invention. Blocks
101-109 are as depicted on FIG. 1, however blocks 301-304 depicts an interactive
process, optionally iterative, in which the user refines the source images. In this
method, a content manipulation is applied on the source images I;..Iy by a user,
referred to herein as a content designer.

As shown at 301, the source images are presented to the content designer, for

example by a user interface, such as a GUI that is executed on a client terminal.



10 For exanple, the point Pis selected to have value 0.5 in all
coordinates. It should be noted that both Null (Z) and the pseudo inverse of
mat ri x Z wayols@ipiee- conput ed. Then, the inverted i nmagesPaTdLzpdlatozed by
projecting their pixel values to a donmain of printable values, for exanple
between 0 and 255 to 8 bit inmages. Pixel 15values which were not in the
domai n of printable values are nmarkedl&as suspect artifact |ocations.

Ref erence i s hoadditiete as shoWtGit 362, avei arhmére saspecioantifast tocations apeematkedf or

allowng a user to, refi manyal 1.y, source | S ich are. interlaced to
create a_%ﬁ? PRES RACE t&P&ﬂY’iﬂAﬁaw lﬂ‘é&%hﬁ?ﬂ@“‘taggégwsg?%& Wnts of the
present i15v81ht Apre®fnReks tiOked OFidnallE tRSGURRACA Bbviiv bl thht alleweVver

bl ocks 301-304 depicts an interactive process, optionally iterative, in

whi ch t hepressating bf.Insaureerignageuiodhe nsesgad guidangen puchpastvisyial SHdsR O8Nt

mani pul atign is,applie f r i 11 . er, referred to
hereian adt loc%ﬂfi%ﬁ:?’ %‘é@‘isgﬁ%‘#&?ﬁ% dias tgigﬁgﬁg\%\lﬁhéa@%%{l@ ﬁgi source i mges
are presemptshally, the @isaglniuédincel Byrovided by highHpktimpthes dyyasand sker audid er f ace,

such as a GJI that is executed on a cljent termnal. WD
2010/ 016G8idanye [Sprovidedbp yeeal imstructions,that diggrt the Hser 4Q thefoii9a%t 302, one or

ore suspect é@hb{uﬁ A Iﬂe%gﬁécﬁﬁlﬁf&[ gzcgﬁéﬂﬁeaqe ledttPa®BHIiRSt0 SRS of _
Optionally, a binary’ i nage that 1 ndicates the suspect artifact |ocations is
pr esent edh¢ prachssingsthat is @etcribedin rglativh ¢o B8. Ihaschiangmbidimentothe t hat al | ows
presenting |I. .l source inpages to the user and gui danc uc vi sual

gui ddhce IgPC@%ﬁ&’oﬁoB“ﬁdF‘dg?Fgé;fﬁﬁfeo@?H“ﬁ ‘ff§8‘?dq%gc‘ﬂa 51F‘é4:%f $%“ag8$r§ect on the
sour ce i magesOpfBhd1RY) flel Mspelchrtivict Lkhtichsl @ BF2dddand/o? ¢ladgifledycdordihg i ght i ng
these areas and the audi o gui dance is provided by vocal instructions that
di rect t He thesenalues, forcsxamplecapsording to agyesiimatien 9f a required, srEqctions kars act

| ocations _are,sel ected. accordin 0 : (o) LNg that is
descri be d:xiaﬂlp}eel ﬁuglﬁec{ 88@%%%9055 arﬁﬂfv?@e'ﬁet Qﬂcgcé I s?{st %gtﬁy%latn

n sucC an e oal ne pr ocessed source
i mages LIFC=EW) aF€),tRmoledds piebvalicigwhioh idjuiten ginefal Egmge, subget

15 FA=FA; FAy that includes pixel values which require a pixel value addition, and a

subset FS=FS; FSy that includes pixel values which require a pixel value subtraction.
Optionally, each one of these suspect artifact locations is marked differently, for

example with different color and/or sign

Optionally, FI1  FCy, FA;, FAy, and/or FS;,, FSy are computed according to
20

Equation 8 combined with Equation 7:

Equation 7:
(DY) [Lxy) ] [LL(xy)]

| Dy (x,y)| [ Iy(6y)] [LLy(xy)



Optionally, the suspect artifact |ocations are divided and/or classified
according to there values, for exanple according to an estinmation of a
requi red worneutis@n. For exanpl e, the suspect artifact [POTAL2009Y800a61e
divided to three subsets, a subset FC=FCL, FCm t hat i ncludes pixel val ues
whi ch require a general change, a subset 15FA=FAI ",.FAmthat includes pixel
val ues which require a pixel value add#tion, and a subset FS=FSi",.FSmt hat
i ncl udes pi xel val ues which require a pixel value subtraction. Optionally,
each one of these suspect artifact |ocations is marked differently, for
exanple with different color and/or sign Optionally, 171",.FCmFAi,".FAm
and/ or FBauet are conputed according to 20 Equation 8 conbined with
Equation 7: Equation 7: Di(x,Y) 11(x, y) LLi (x, vy)

FC,(xy)=1. ;1) >+
0 otherwise

FSj(x,y)={Dj(x’y) D;(x,y)>0

0 otherwise
-D (x, D.(x,y)<0

pt oy [P D)
! 0 otherwise

where ¢ is a threshold, for example ¢=1 for 8-bit images.
The user suspect artifact locations may be presentéd as a single mask image
5 showing which areas has to be manipulated to reduce contrast among the different
views. The mask is optionally created as follows:
Equation 9: -
Mask(x,y) = \fF C; (x,y)

where V denotes a pixelwise operation applied on all the FCj images. In another
10 embodiment, FA; FApand FS;  FSy are pfesented to the content designer with
suggested value which is indicative on a recommended subtraction and/or addition.
Now, as shown at 303, optionally the GUI allows the content designer to
manipulate the indicated areas. Optionally, the user indicates, in each one of the
processed source images, which areas should be manipulated by using the man
15 machine interface (MMI) of the client terminal, for example the mouse and/or the
keyboard. For example, the user may change color and/or brightness values of objects
and/or areas in the source images and/or reduce contrast therefrom. Optionally, the user
changes the location of one or more objects in one or more source images, for example
by action such as mark, drag and drop. Optionally, the user changes the images so as to
20 add intensity and/or color values to one or more source processed source images, for
clarity denoted as FA;>0. Optionally, the user changes the images so as to subtract
intensity and/or color values to one or more processed source images, for clarity

denoted as FS,>0, for example according to the values in FS;. Such an addition and/or



-A Dm(x, y) Im(x, y) LL m(x, 18 Equation 8 FCi(x, y) ={ O
otherwise Di(x, y) Di(x, y)>0

10

20

30
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19
subtraction may be performed with values which are approximately equal to and/or

bounded by the intensity and/or color values.

Optionally, each one of the source images is iteratively presented to the user
with respective suspect artifact locations so as to allow her to manipulate separately the
images which are about to be interlaced.

Now, as shown at 304, the manipulated source images are processed as the
source images, similarly to the described in relation to 108. The process described in
301-304 may be repeated a plurality of times, optionaily according to the user's
demand.

It should be noted that the mask generated in Equation 10 may be used for
improving other methods for reducing ghosting artifacts, for example with the method
described in International Application No. PCT/IL2008/000237 filed February 25,
2008, which is incorporated herein by reference. Such an exemplary improvement may

be performed, iteratively, as follows:
19 =7
100 Z D g g1 - f(ﬂ;)))

where f denotes a convolution kernel of a blur profile, g denotes a blur operator
that is optionally be equal to f, and s denotes a size which is defined to maintain the
interlaced image in a predefined range, for example between 0 and 255 for a 8-bit
image. Optionally, g =fif f is symmetrical. In such an embodiment, suspect artifact
locations which are marked in FI1  FCy, FA;, FAu, FS,,, FSy and/or any combination
and/or subsets thereof are computed according to

Equation 8 and D; images are computed by de-interlacing the error in the last iteration e:

e=1-f{It™)

Equation 11:

Optionally, this process iteratively repeated to allow the user to refine and/or to

check the correction.



FSi(x, y) = otherwse - Di(x, y) Di(x, y) <0 FAi(x, y) = otherw se
where t is a threshold, for exanple t=1 for 8-bit inages. The user
suspect awoizbrdtieleocati ons may be presented as a singl epoagkoowa@aesiSshowi ng
whi ch areas has to be nmanipulated to reduce contrast anong the different
views. The mask is optionally created as follows: Equation 9: Misk(x,y)=
yFG (x,y) where V denotes a pixelw se2operation applied on all the FQ

i mges. | n an@eheénc Qs HBRGMAER o FIGA6, wHidTisansthefatic ifistatién pf esesttdd to
the content designer wth suggested value which is indicative on a

r ecomrend@Q| feusteating idospasially onulsiplexed dmage for apmfticlysofsleatipulat irgagng,

opti onal | I ' [ Lo Ilindi cat ed
o cas.  cpteotsie % oty i RE AP E el IngBor THEREH, iorkhfs I T Ce
i mages, wpuclunitr4s satiouk i bemmmanicptidraperd dng/arsa egmithmicxation Gibteefats ficr
interface (MM) of the cljent term nal, for exanple. the use ang/or the
keybohr dTecRying: RRAK oseleqimg, dhe, spEtse cHuagse: fOF Samply &8 ?ﬁcb‘ﬁ‘f‘ﬂ OVral ues

of obj erﬁi@Hﬂiﬁ&h@{ﬁ% 1400 (N EnpIQHERE] biRASRnPRANRA] TEO0MGE IO tdfled
therefrom  Optional I'y, the user changes the |ocation of one or nore objects
lj n one orbower Fhe systere furthgreompirises andiomeannpsted ¢ astoragec#)2aforstaring eficag and
rop. Optionally,. the user changes,the i.nages, so. a o} dd_i gt ensi.t

and/ or c8l 81 cghesting BTGP ﬁ%&'edgsé%ﬂegg%pf%gg% geﬁfftg{)e&f%guri ?rrﬁgﬁees ?@ o¥
clarity dgnedfoblagids raisfolmtionNddr ¥xarhple d¢S@¢scHBANEUBSVE. MEnel BRUSSE 400 as to
subtract intensity and/or color values to one or nore processed source

i maga®, fusthee ingludey acraenssing awitHORfor pragessingapfpteecived adiomiglacted: 9uregal ues

in FSk. ?mug,&saai%cgr%gr{gt (P8P B deghosting measures, which is optionally selected as

described above and for interlacing the plurality of processed source images so as to
form a spatially multiplexed image. In addition, the system 400 includes a printing unit
404, such as an inkjet printer and a laser printer, and a photo lab for processing film

15  images for printing the spatially multiplexed image. This allows preparing a lenticular
imaging article by attaching an optical element to the printed spatially multiplexed
image. Optionally, the system 400 includes an MMI for allowing a user to participate in
the deghosting measure selection and/or to manipulate the source images, for example as
described above.

20 | For clarity, the methods and systems provided above are related to the creation
of both printed and digital 3D display lenticular articles. With digital display lenticular
articles, the spatially multiplexed image is displayed rather than printed and the
lenticular element is designed for 3D display.

It is expected that during the life of a patent maturing from this application many

25 relevant apparatus, methods, and systems will be developed and the scope of the terms

sequence, image sensor and image capturing is intended to include all such new
technologies a priori.

As used herein the term “about” refefs to 10 %.

The terms "comprises", "comprising”, "includes", "including", “having” and

30 their conjugates mean "including but not limited to".

The term “consisting of means “including and limited to”.



WO 2010/ 016061PCT/ | L2009/ 000761 19 subtraction nay be perforned wth val ues
whi ch are approxi mately equal to and/or bounded by the intensity and/or

col or valwes010/016061 Optionally, each one of the sourcePCRAYES/HE7T61
iteratively presented to the user with respective suspect artifact

| ocations so as to allow her to mani pul ate separately the 5i mages which are
about to be interl aced. Now, as 8hown at 304, the nmani pul ated source

i mages are pr oae&ERd'cassiitie suntiaRy bffanems sl fMd emposition] hetddser i bed in
relation to 108. The process described in 301-304 may be repeated a

Bl ural i é stregtureimaysinclyge pdditiona) ingsedients, stepe an@/ﬁép%ebu‘sor&)é#é §. 101t shoul d
e note r i mprovin
other mefiiRod SferFBEs ARBSRYE Pl ST AR, B oot FEBlel 12" et hod
descr i beghdrictédisties aﬁme@me@\pmhpcsahmmmdﬂmd RGO 08/ 000237 filed February

25, 2008, whi ch i s | nc,or at ed here .reference I
i npr ovenent méy begping ijatrg ‘gtll'axr/‘e’lba%}/‘ an ﬁtﬁ’f)'ﬁncgydéjﬁp?“raﬁﬂr‘lr e dg:]gt es a
convol ut Pﬂl@%&ﬁé @@ﬁtfﬂfd@a};@ diétaﬁﬁ th'el'v@ise For BRAKSIE, the MrH "a%ilﬁﬁlﬁﬂ" (Tnhat i's

opt i onal e equa s denotes a size which is defined to maintain
t he 25i nt':ﬁrléa}xt:enh cmw;gmnd'hmymcéuih:fa pletilitpeigomifoynds teghpdiag ukimeasn 0 and 255
for a 8- I mge. Optionally, g =fiffis symretrical. In such an

enmbodi ne ereoguspect artifact locations which are marked in FIl ,".FCm

FAL, . FAM  FSI Thrdug ﬁbutaﬂi@l/agph@wn&mﬂaugafhbmn@/mms ibeation ifagibeof ar e
corrput ed according uation 8 and D inmages are conputed by

(er <1a i 10 er peesénted xrmaraagfr fmmah It sheuldder uriderstond; that tb@ desgriptiPmH rfmgféfmrlt £ (
) is merely for convenience and brevity and should not be construed as an inflexible
limitation on the scope of the invention. Accordingly, the deséription of a range should
be considered to have specifically disclosed all the possible subranges as well as
individual numerical values within that range. For example, description of a range such
15  as from 1 to 6 should be considered to have specifically disclosed subranges such as
from 1 to 3, from 1 to 4, from 1 to 5, from 2 to 4, from 2 to 6, from 3 to 6 etc., as well
as individual numbers within that range, for example, 1, 2, 3, 4, 5, and 6. This applies
regardless of the breadth of the range. |
Whenever a numerical range is indicated herein, it is meant to include any cited
20 numeral (fractional or integral) within the indicated range. The phrases “ranging/ranges
between” a first indicate number and a second indicate number and “ranging/ranges
from” a first indicate number “to” a second indicate number are used herein
interchangeably and are meant to include the first and second indicated numbers and all
the fractional and integral numerals therebetween.

25 It is appreciated that certain features of the invention, which are, for clarity,
described in the context of separafe embodiments, may also be provided in combination
in a single embodiment. Conversely, various features of the invention, which are, for
brevity, described in the context of a single embodiment, may also be provided
separately or in any suitable subcombination or as suitable in any other described

30 embodiment of the invention. Certain features described in the context of various

embodiments are not to be considered essential features of those embodiments, unless

the embodiment is inoperative without those elements.



20 Reference is now made to FIG 6, which is a schematic illustration
of a system 400 for creating a spatially nultiplexed image for an article
of | enti cwbapivore@iling, according to sone enbodi nents of PCHALIOEs@ME1

i nvention. The system conprises a data input unit 401, such as a

comuni cation port and/or a comrunication interface for 5 receiving and/or
sel ecting the source i mages, for exanpd e as described above. Optionally,

the system 40R1thsughRé aiRAtiGHhaAbedn dbiceiBbd irfdorijuirtion Wath specifipl e as def i ned
above. The systemfurther conprises and/or connected to a storage 402 for

stori ng emeodiments therenfgit dsevigent that many alteragiyesgwedificatonsandagriations
di ff t. i f j £ f t I . i I
25 desor VHER SpsBit d o altnéll i & QoMb i 1 RRBLEY BPerhiiee A1PT ©T8TP! ©

403 for gichaismiatigespmodificaiivechndndtiatiorsahadale drithiuthe apiritagé braadsoopti ng t o
one of the deghosting neasures, which is optionally selected as described
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mul tipl exed inmage.. This allo repari a lenticular imain ticle by
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Opt i onal {nMividly SNSERSA I8 inBerpbFhas RfeilyMy réfefenat. InWddiGion, ¢iteibn be
participate in ghe deghosting nmeasure sel ection and/or to manipul ate the
sour e i iden@ficatipn of axareitrencedn dis epplisation pallanot P constiued s Ay admigsiofet hods
and syst ovd ded aboy > 0 ] i nted and
g o S AR AR SupFnahEl hEpleRhyRRkpRT e B0k At 1 0
arti cl essectibe heqiigsalrd ysedihey phané dot beeastinseddisnptesyaily dmitieg. t han printed
and the lenticular elenent is designed for 3D display. It is expected that
during the life of a patent maturing fromthis application many 25rel evant
apparatus, nmethods, and systens will be devel oped and the scope of the
ternms sequence, inmage sensor and inmage capturing is intended to include al
such new technologies a priori. As used herein the term"about" refers to

-10 % The terns "conprises”, "conprising”, "includes",
"including”, "having” and 30their conjugates nean "incl udi ng but not
limted to". The term"consisting of neans "including and limted to". WO
2010/ 016061PCT/ 1 L2009/ 000761 21 The term "consisting essentially of"

nmeans that the conposition, nethod or structure may include additional

i ngredients, steps and/or parts, but only if the additional ingredients,
steps and/or parts do not materially alter the basic and novel
characteristics of the clainmed conposition, nethod or structure.



5As used herein, the singular form"a", "an" and "the" include plural
references unless the context clearly dictates otherw se. For exanple, the
term"a cwopouwdsosdr "at | east one conpound" nay i ncl udeca/iploay/edoréty of
conmpounds, including m xtures thereof. Throughout this application, various
enbodi nents of this invention may be 10presented in a range format. It
shoul d be understood that the descripkion in range format is nerely for
conveni ence and brevity and shoul d not be construed as an inflexible
limtation on the scope of the invention. Accordingly, the description of a
range shoul d be considered to have specifically disclosed all the possible
subr ange I ERAevi dual numerical values wthin that range. For
exanpl e, esg\rlfigp %%ﬁ\d%?qg. range such 15 as from1l to 6 should be considered
to have specifically disclosed subranges such as from1l1l to 3, from1l to 4,
froml to 5 from2 to 4, from2 tq 6, . from3 to.6 etc., .as well as

i ndi vi dudd nuﬁb‘é‘FQ‘OWf?r}ﬂfFPatrW&anraé‘H’g%f’fFBPC JLIMREWS, OMPHSIAG: 4 5 4ng 6.
This applies ;&gﬁ,ﬁ%}géﬁréyfwg,p@u@mggof t he range. \Wenever a nuneri cal
range is indicated herein,”it is nmeant to include any cited 20nuneral
(fractional osupeningmpsiig)at leiasttning deplostingielemeation said plurdliy of Reurse s

numbor  SEGRRCRs S pangedeing TPHFEY 8 RS Sila@a RASANE LBREED S

i ndi cat efigeipeart@l® used herein interchangeably and are neant to include
the first and second indi cated nunbers and all the fractional and integral
nuner al s t her éNedagingsaidplprality obpreressedisiice IMRAEeT I 3S4PAOMR A SPREY of t he
inventio i . .far clarity, described in the context of separate
enbodi nenuét‘,m‘lrzr’g% lg{ag% frle provi ded in conbination in a single enbodi nent.
Conversel y, vprdpatifg fleairticle by aftadhivey amostithl dememttd shidapatialfyonuliptexed y,
described in the context of a single enbodi nent, may al so be provi ded
separ at eM}2&r in any suitable subconbination or as suitable in any other
descri bed 30 enbodi nent of the invention. Certain features described in the
context of various enbodiments are not to be considered essential features
of t hose2enbodhmemtnd ofrdlams], whereinbadisnparimpasingrepprises:ve wi t hout those

el ements. 22 . t hqu t he .invention S SCI] i

conj unction vmcfeﬁtlg%gﬁuﬁngyg?ﬁg‘ﬁf}%ﬁfgsrhyhcg?sé%ﬁfg l? g glglggglv%}eegﬁaﬂﬁ% nmany
al t er nat jotions WAk fdasiaine ARsa ofRdclv&id plurdlitg ofbduredignagepar ent to those
skilled in the art. Accordingly, it 1s intended to enbrace all such

al ternati ves, applaing seiskdeghestingelement anisaidPlymmhity af pirel Glusiersh apdhe spirit and
broad scope 59{00&1&?&%8%%&3%% gl!iﬁ'(iﬁource images flor 404 bﬁfi‘ﬁﬁtﬁ%? iRAEREES and
pat ent applications feftl o edin thrs spe ficationtare herBin i ncor por at ed
i n their sens to @ate byhirstitgrof peozesset solroe imgges isiparmposed with saivat deaseorext ent
as if each individual publication, patent or patent application was

speci f i c4fehpsHPgEleRdnti dual |y i ndicated to be incorporated herein by
reference. In addition, citation or o

3. The method of claim 1, further comprising superimposing said at least one

deghosting element according to a blur profile defining a blurring transformation.

4. The method of claim 1, wherein said superimposing comprises:

a) providing a testing image set and a plurality of deghosting measures each
defined to reduce a blur profile of a different of a plurality of blurring transformations;

b) processing said testing image set with each said deghosting measure so as to
create a plurality of processed testing image sets;

c) selecting a processed testing image set of said piurality of processed testing

image sets;



10identification of any reference in this application shall not be
construed as an adm ssion that such reference is available as prior art to
t he presewbD 20rmvanisiion. To the extent that section headi RgS/1R2009/08e6l, t hey
shoul d not be construed as necessarily limting. 23 WHAT IS CLAIMED I S: 1.
A nethod for preparing an article of lenticular imaging, conprising:
receiving a plurality of source inages4 superi nposi ng at | east one
deghosti ng el : i } IOk i JFedRS sakidekcégghost i ng

el enent bei ng%?ﬁn%@ﬁgﬁ%gg%g{ggﬁé%gﬁeﬁi%t ed gﬁ%st.i ng@arti fact fromthe
articl e; processed testing imagesgt offrain paid phirplity ofideghasting measwes e8¢ | nages so as

f i al | tipl d i , [ ng.. ' b
2t taching an Dpeross ChPe iRk aRa sl ol IGRH | ERapCadhbEE ©)

met hod Ofpegdugdé.m 1, wherein said superinposing conprises: creating a
plurality of pixel clusters by clustering pixels from corresponding
| ocations in at |east one area of each said plurality of source inages;

P!y ngs S2 Gl gaRl ot Bhel Bk sR8 e Bl Bhiprite! pixel cl usters; and

reconstructing sard plurali source 1mages rromsaid plurality of pixel
clusters so aprebéntingaaideplaralityusfalrodegsedftegiingdmageskts our wer;iamdges

superinposed wth said at |easf one deghgsting element. 3. The method of

claimi1, furt H@?W‘BSWF%‘PW@&%FQ%(%?HgS%‘ng’ra{W {‘T’gafé’tc"'%?ﬁ@ te(fg%osti ng

el ement glgé‘ggrsg{sng to a blur profile defining a blurring transformation. 4.
od of c

The neth [aim 1, wherein said superinposing conprises: a)
providing a testing image set and a plurality of deghosting neasures each

L e SR A b Bl 22 1 L

ng I'mage set wth each said

deghost i ng NeagHidnSPpRsalitp of intideGe® eathioBdrietof said phiraligssigdotessid ng i mage
sets; . ¢c) sel ec{)i ng a processed testing inage set of said plurality
of procetssidng imeageisplg; Mdage sets;

automatically selecting said processed testing iinage set according to a

discrepancy thereof from a characteristics of respective of said plurality of image sets.

7. The method of claim 4, wherein said providing comprises iteratively repeating
a)-d) with a plurality of additional deghosting measures selected according to said

identified deghosting measure.

8. The method of claim 1, wherein said superimposing comprises separately
processing each color channel of said plurality of source images according to said

deghosting measure.

9. The method of claim 1, further comprising;:

identifying at least one suspect artifact location in at least one of said plurality of
source images according to said superimposing,

presenting said at least one suspect artifact location to a user, and

manipulating said plurality of source images according to at least one input of

said user.



24 d) identifying a deghosting neasure being used for creating said
sel ected processed testing i mage set of fromsaid plurality of deghosting
measur es;warnd10/016061  e) perform ng said superinpositi onrPatapzodd/myréio sai d
identified deghosting neasure. 5. The nethod of claim4, wherein said

sel ecting conpri ses: presenting said plurality of processed testing

i mge sets to a user; and allowng a @ser to manually sel ect one of said

pluralitypof PhoaRARADIICE I J)IHe B Sai8 Bheentfhg cOAfprived Hiadingfsaidl @ nhdlv
wherein said selecting conprises:- capturing a plurality of imge sets
each of twperigkrmsaidmpaipulating.y of processed testing i mage sets; and
automatically selecting said processed testing i mage set according to a

di screpancy thereof froma characteristics of respective of said plurality
of i mage1set SThe methbdeofeRiifcy f@thet coampriding vépeatngisaidia)d)witk sald phuralitypr i ses
iteratively repeating a)-d) with a plurality of additional deghosting
nmeasur esobBpRipalatedFOBISEAMARESt 0 said i dentified deghosting measure. 8. The
met hod of claim 1, wherein said superinposing conprises separately
processi ng each col or channel of said plurality of source inmages according
to sai d tizghoamiangclepfilenticular inagiiipe comphigidg:of claim 1, further conprising:
identifying at | east one suspect artifact |ocation in at |east one of said
plurality of §’E)8Pt(':‘@‘5 Fﬁﬁﬁggoégﬁt&“&qrﬁ@ag@gs%dd superi nmposi ng, presenting said

at | east one gysNRNAy rItipleREd indpe dhteAikiAPa ?wﬁﬁp of 8lffce images BRI pul ati ng
said plurality of source inmages according to at’ |east one 1nput of said
user. 28ttached torsaid epsidabelemints paid pluyalityjed inserlaced senrpe BBagSs dpRjciRgr i ses

gui ding Fe%istdonlé%%_{ecp and zEt(?ea%‘t:’\(r)rfleowyirs’ri]l)feaiinger%rﬂlt?#l ating.

13. The article of claim 12, wherein said at least one visible inverted blur is created

so as to reduce a ghosting effect of the article.

14.  The article of claim 12, wherein a first of said plurality of source images depicts
said object and a second of said plurality of source images depicting said visible inverted

blur.

15.  The article of claim 12, wherein said plurality of interlaced source images

depicting at least one object and at least one visible inverted blur when deinterlaced.

16.  The article of claim 12, wherein said visible inverted blur comprises at least one
imposition of an inverse version of said object on at least one of said plurality of source

images.

17.  The article of claim 12, wherein said optical element is selected from a member
of a group consisting of fly's eye lenslet, a square lenslet, a hexagonal lenslet, a

triangular lenslet, a diamond packed lenslet, an optical barrier, and a parallax barrier.

18. A system for preparing an article of lenticular imaging, comprising:

a data input unit for receiving a plurality of source images;



11. The method of claim9, further conprising repeating said a)-d) with
said plurality of manipul ated source inmages. 12. An article of lenticular
i magi ng, worgprovabesy: an optical el ement of |enticul ar i ragimme/enndet a
spatially nmultiplexed inmage interlacing a plurality of source imges and
attached to said optical elenent, said plurality of interlaced source
i mges depicting at | east one object a,0d at | east one visible inverted
blur.  13. Thg yayckihEulf fot sdpeRrposingie IRk oraitdstig meaute Gackisaiddl e
inverted blur Fs created so as to reduce a ghosting effect of the article.
14. The suré¢ecinemgefand feri intetlacinghaid gluralityfof superimnposed soyscaingges o rmaour ce
i mges de i.c\tls“\s}]?th ogi.ect and a second of said plurality of source inages
depi cti nﬁpagﬁ YRS TI6ErE%d blur.  15. The article of claim 12, wherein
sai d plural ity pahtihgheik fFGRmtiag v4id epitiang esuldpleked infqgead ak ansllowothe obj ect
and at | east one visible inverted bfur when deinterlaced. 16. The article
of cl ai nPreRaring e article by attachingmneontisaleslerent dheretoc onpri ses at | east one
i nposition of an inverse version of said object on at |east one of said
plurality of source inmages. 17. The article of claim 12, wherein said
optical &9.eneThe bystearloéclain 18 wherainrseithe leasf ore dpgboglingetemattiareg of fly's
eye lenslet, a square |enslet, a hexagonal |ensglet ar lenslet, a
dsgho d

,.a trian o;{,l
di anond Beerated WERR pRRIYINg R URE MEIPYIE generaly t%reéiHF%?F’ pg Hfier. 18. A
system fgéfh?ﬁggﬁ[ljrﬂg Andbindiios. of |enticul ar imaging, conprising: a data
input unit fo recei%i ng a plurality of source inages; 26 a
processing unit for superinposing at |east one ghosting neasure on each

sai d source i e and for.interlacing said pluralit i d source
i mges t é for ﬁgs Ap PEF‘{"&F‘ %1 {uir Fe r}s%zg;;)rughxl dnfe 3 Pé}"‘g‘% énr{?gea&uni t for
printi ngoﬁ@bl@raﬂﬁﬁbf a¢ghosiing nkNuoseehchPeAerard adsortiigab b aifférbat aifphyraliiyng t he

article b%/ attaching an optical elenent thereto. 19. The systemof claim
18, wher ef profitd Rlus; ta auser ang eecaiviigosIelarior O apmef siidplyealiy af prafilgiprs

o1 ir 11 ng i Pao Sl g AR i SERRE B ool e Fuid Bl AR e 0"

pri nti ngtamaid sdievteddddghbititg radasafel ect of a plurality of deghosting neasures,
each generated according to a different of plurality of profile blurs, to a
user and receiving a selection of one of said plurality of profile blurs in
I esponsegq sai leng: WAt i I I I PR} foF e i mages
accor di nal't o] gg?é@éﬁ?ﬁ?@ﬁggbﬁg@?{%‘gﬁﬁéggns%?gl.ag ngifﬁﬁ%'ﬁglgrsf;ﬁ/ﬁgdm of ogl aim 19,
further pmsgrtingiatizast oxersuspechamifact it &réastend of\dajd plorality esonrderigages | east

one suspect artifact in at ﬁast one of sacild Iuralitty %ﬁl SQ rffre i mges and
recei vi ngGIeGEME MCH IARAVGION AR FeRYH s RIS SPIETR SO HE SR " confi gur ed
for procggrbithgSRidsciPet nfagtSRABRIIAE OWafl fi@r hanfalaionser mani pul ati on.



