WD 2012/ 036626PCT/ SG2010/ 000341 Met hods and Canera Systens for Recording
and Creation of 3-Dinension (3-D) Capabl e Videos and 3-D nension (3-D)

Still Phovooi12Baedegr ound 1) Technical field Enbodi nent s pofi/sSGheioionasant i on
relate to canera systens and net hods for recordi ng 2-D nmensi on video and
still inmages using a single inmge sensor and an optical |ens nodul e, but
whi ch cbmetti@dsmn&r@amqr@ Pystemp for Recorping aasl fireatiomaf 3sDimension os.

Description of related art. The cameras having the standard auto focus is

| _ arer g the standard f
i cw  THODKGRpabAE V3pEss S/ ST dk ol CEDYRGN Mot |11 cousty 1 ocus

all the objects which are near (eg. 5cmdi stance fromcanera) and far (eg.
up to ipfinit r a fewtens of neters) onto the imgi ng pl ane of the inage
sensor g&‘ﬁ&@é@@raphi c filmof the canmera. This nakes it inpossible or very
difficult for software to create a good quality 3- D nensional video froma
2- D vi deo, Cap;l't‘”ﬁd' ug.ga a standard auto focus canera. The software is
capabl e ofYcr edt§ABiAH ) deo from 2D video. Also software and hardware
conbi nations are available tq create 3D video from 2D video. Key to_.

achi evi ng good Esebqdimenys ghthe inyentignrelate o camerp sysigrapansk mothads fosseeoedingn t o
the sensor of the canera, to achieve a video which is fully focused -
ever ywhere wi t Rriimdnsioni wdeo And stlromagesawsing: e single onagsesenser and amppti@hner as
to record video of a single scene and then |ater conbine the two individual
vi deo recor di ndénsdaodul®ybut RehitoarD be Borverted 18 high quality 3dD&iddotiBovies add der

to produce the 3 D nensional video novies and still photographs.
Drawback of thisgpabfaed is the increase in the number of camera conponents
required and there by the increase in the price of the video/still camera
capabl e'ofz)captﬁlersmgﬁgng}ln&ﬁghgpél capabl e video and still images.

The cameras having the standard auto focus is only capable of .focusing only a
given area which is within its range of view. The standard auto focus camera is
not able to simultanequsly focus all the objects which are near (eg. Scm distance
from camera) and far (eg. up to infinity or a few tens of meters) onto the imaging
plane of the image sensor or photographic film of the camera. This makes it
impossible or Qery difficult for software to create a good »qualit}" 3- Dimensional
video from a 2-D video, captured using a standard auto focus camera. The
software is capable of creating 3D video ﬁom 2D video. Also softWare and
hardware combinations are available to create 3D video from 2D video. Key to
| achieving good 3D is to have all objeéts in the area of view focused on to the
sensor of the camera, to achieve a video which is fully focused everywhere within
the view. A common practice is to use two or more cameras to record vjdeo ofa
single scene and then later combine the two individual video recordings done by |
the two or more cameras, into one video in order to produce the 3 Dimensional

video movies and still photographs.



In addition the requirenment of post processing to create the 3D video from
the individual video recordings nakes it tinme consum ng and requires

addi ti onaWvoequi@nent to create a 3d novie or video. ThePab®GROI0MAB4T enent s
make it inpossible for the fabrication of low cost 3D capable vi deo or

still cameras. With increasing depand for | ow cost 3-Di nension mniaturized
video and still Sxpveack Oéablaam%h‘adar?éhwcr%ﬁw gutheguimbez of cAMEXAQOBMORARtE K i s
capabl e of capturing 3- Dinmension video novies and still photos with and

optical syst emrequiedmod sherel by theaimcieaseyinrthe presof the yid¢estil @dmesusapably off
enbodi ments of the invention Enbodinents of the invention relate to

met hods and syshptiFingB Dinlehsignal chpablevidéo sdieil iamges.a and i magi ng (still
capture) camera which is capable of recording video and still imges, which

can be convert qf Jy@ifdhdhe %{fiﬁﬂehﬁén@oppgﬁrtﬁbéé@ﬁh Y ¢k ARBISVRAed! frbh ROt OS.
Various arrangenments nay be envisaged to achleve focusi ng of the whol e

area whi oh 15 sditidhie il Wallatle BRILR!rRY ShATRENS A SRR 100 o

i mage sensor urethe Vided novie ogr aph.
Enbodi nment s of the i nvention are,part.icul ar va es mhen d|ng an
Pt cal | i nGTBRERL J8 i GAPPEvi aistof B, Thare dEaUtHry SRS g

light rays originating fromobjects disposed at various di stances on to a

first focal pl amposghle forithe fabrisatiomeldowtcost 31D cappblp vidge eestil} eamerpe Withs
assenbly. Hence, enbodinents of the invention enable inmaging devices in

smal | and corrpamtrezismgﬂdlmﬂcfor tow pos Gudnmensmini miniBuiDiedenddooandcsiibladapture i deo
and still inmages. Here, what is neant (intended) by the term 3-D nension

capabl e to genqapitie IakkBNZ16W dUsHREmBAY systedd whifh 3 capabRhef egstafhs 3usi ng
a conbination of software and hardware, from the original 2-Dimension video

movi e or still miahagk 3R r@%%@m ARPAAG, B 35d Bpfcd Byl iFBRbdted to

conmuni cat i ons such as nobi hones apt ops, t phones

mul ti medi a devices, web cans rH:orders carreras di gital caneras,

phot ogr aphi c f@P&P@gﬁgfgwoﬁgékgé camera and conpact canera nndules The
key to converting a 2-Di nension video or still inmage to a high quality 3-D
video or still image should have all the objects which are near and far in
the field of view should be fully focused and shoul d not have blur regions
in the 2-D vi déyomapy of gnbediments of th¥nveptinpr a syst em di scl osed herein
provi de 2-Di nension videos and still images which fulfills the requirenent
of having all t Emiwdireeaits of thet ineeritionl wlatd tosinethiotls ahé sfstehy of aakamda dovd have
no blur areas, in order to obtain high quality converted 3-Di nensioh video

and still imageyst video camera and imaging (still capture) camera which is capable of
recording video and still images, which can be conve;'ted td high quality 3
Dimensional videos and 3-D still photos.
Various arrangements may be envisaged to achieve focusing of the whole area,
which is visible through the optical system of the camera onto. the image sensor or
film, used to capture the video movie or still photograph.

Embodiments of the invention are particularly advantages when providing an :

optical imaging lens system which is capable of simultaneously focusing light
rays originating from objects disposed at various distances on to a first focal plane

which is maintained at a fixed distance from the lens assembly. Hence,



Brief description of the drawings. Fig (1) illustrates an optical canera
system assenbly having a | ens assenbly with the capability of focusing both
far and rEanros3eess si mul taneously and the i mage capt uPETSEngwIEBHaced at
the focal plane. Here the optical |ens systemhas nultiple conponents. Fig
(2) illustrates an optical canera system assenhly having _a |l ens assenbly
with the capabiembogimgnts gi-the inynHen gnable mggng,decesdp small agd gompagtdem) v
and the image capture sensor placed at the focal plane. Here the opti cal

| ens syst em hadactor toippddice gnity Sridanension capablé vides andistdkinidgesy chart showi ng
the process flow for viewing 2-D video novies and 2-D still photographs in
3- Di nensi ons di Hee! Whatfis arvanm(itéledbythe térhi BDifensien sapabletto géndohteeNSi ONS.
Det ai | ed description of illustrative enbodinments In the foll ow ng

descri ption, nUSESRiufsisReidd SRS Bf | SDALE SHordsh. ddingaBimbiRakid 6 de 2

t hor ough understanding of various illustrative enbodi nen

invention. It wkl be d oyever.. . {1 | 1t hat
enbodi ment s of ‘@’9 hlga%r g}g@n%ﬁﬁ%’n Pglnmfaéhgg%%rzg@ﬁ%{eggnwgﬁﬁg% Bgignér %trlual I
of these specific details. In . other instances, well known process -
operations havé’lhﬁwgeﬁaeaé’é’w%@& Tt tca it %fenmt?h’&ﬁrcoﬁﬁ?“rﬁf?%é?ﬂﬁél}%l% QBrily
obscure pertinent aspects of enbodinents bei rg)gl described. In one

embodi ment, a deghileaphppes.claptonsi siparh Phprasi Mmobilst mukimesyas devicesn vabneases,
sensor for capturing video and still images which are fully focused is
di scl osed. The cameacidats, cahéras|digives camemsphiosdgsaplfic filth eamers sedishlcandrah i s
operable to sinultaneously focus light rays originating fromvarious

di stances ont oaadtbmggctfcgﬁaiarﬁbm, More particularly, parallel, convergent
or divergent |light rays fromobjects at near distances (eg. at least a few

mllineters), aqlgﬁ |§3% L&hvePind £ 3] -b{éalidw(fyk&illrim%eftw'ﬂi%ﬁuﬂm 8qh or

obj ects at near ity distances may si nul taneousSly foc d onto a

fi focal plape whil.e .maintaini ity.f f a forned i i t hi
an’ accept abl 6. (B D gy pouRh B RiFi bickfrutaR ape yenE g RN o "
hot hic filmis placed at the first focal plane. In certain .
enbodi rent s, a Sl siauhbcfudly dheen andahavidnatdiags i sesipnsn b hideo an

i mage of a near object may be formed and a third focal plane where an inage
of a far objectorrgx]) bl fphotee dlheheamera sastemadiselosesh herisine prayider 2ddmensiant .
The first focal plane may be suitably maintained at a fixed distance from
t he | ens assenblideowtaad &N inhgesophick @iklfilly sheeryguiserhant wd ihagingrallah¢ ebjestsah near
di stances, or objects at near infinity distances, or both. Thus, when

focusi ng obj ectge Atld\GEViQH D Kb Ml TERSed dd¥EnaV nb GRkr 23848! RNHrdRas obAIn KigHUI I €
varying a rel ative distance between the | ens assenbly and a first focal

pl ane or an irr?%ﬁ%li 'C‘?’H@er%'a%mﬂﬁimﬁébﬁdﬁiﬁ‘ﬁr%?éf“S are focused onto be

captured by a nmage sensor or ot ograp n other words, the first
focal plane, whese., es.are Eor nmed. for capturing of objects disposed at
various di st anc&uief; &‘ﬁﬂb‘f‘ﬂ’g"fﬁ §AravieSnces and near-infinity distance, is
fixed relative to the |l ens assenbly. Since a relative novenent between

§ moly | . en

| enses is not nEigddsBlustratpesn prircabéamary Systm asrsmblinbavinga lenp assspdiycwith
system woul d require | ess space and | ess power. The inmage plane may be
provi ded as parthe ofpability nffreusieg oth fas anhness objectsmimultaneouslyl and theaimagar ged
coupl e device (CCD) sensor, a conplenentary netal oxide sem conductor
(CMOS) sensor aaptue Hhedrqgacedhit thef fokahplane. Here the optical lens system has multiple

components. -

Fig (2) illustrates an optical camera system assembly having a lens assembly with

the capability of focusing both far and near objects simultaneously and the image

capture sensor placed at the focal plane. Here the optical lens system has multiple

components.



The video and still inmage captured by the canera system di scl osed here in
wll have all the objects inits field of viewto be fully focused. The
feat ure owvothi2n3c@ner a bei ng able to provide fully focu®€d/Sere®®oEdt still
imges of all objects inits field of view enables the creation of high
quality 3-D videos_and still_imges by conversion of the video and still

i mages usi ng sdfig @} dlusiatesflove chart shewingi thepresssoflowotos viewigg 2rDayidep; g. 2
show cross sectional views of the devices explained. Fig. 1 illustrates an
optical systemmedes aiihd-D ctibhiphowgiaplis e Gt Dimiensivas idireettyt from mohide ppone al
system 100 includes a lens 110. A retainer structure 120 as illustrated,
but not |i m tedifRecaiversion®dB-Dindghisivnkded to support the |lens 110. Threads
may be provided on the retainer structure 120 to facilitate installation or

mounting of t hep@phildatschiplibi BF Aty Bembblfhafy Dody or device. A
illustrated, parallel, cohvergent or divergent |light rays from near ,
obj ects, and parall el Qr. ne ralle .ght f ohj . at

infinity dist aﬁlgzﬂé‘e'(r:f;(wilglovgggs({%%r%rﬂztlgﬁ’e%‘ﬁ%flj?hgg %é%a%tﬁ{lgg}g %?@{t‘%f‘%ga%?g{)ane
or inmage plane or .image sensor 130 whi ch _nay. be i nt.ai ne t a fixe ’

Gl st ange From vt e hegcusopgderdanding Gt wions (UG SHOURBLUINGRE of
fig. 1 in cooperation with an array of optical elements within the |ens
assenbl y 200. Theentions Iagwlinbe yurlgtsteads | hpweeyenntoaongyskiledy gn j thal a) dhaént s,
210 (a), 210 (b), 210 (c), 210 (d), 210 (e), but not limted to the :
illustration. Tembodimées obtheoptebard linwendoe mbay, belipraetisédowitheutdsomie enalhtofon of

each element is not limted to illustration. Fig. 3 illustrates an exanple
flow chart for tHsknRgedifie domahs.|If oaee MestdrRediwa@CkdowiPprRLER DpertifRPhaRIERS and
still images which can be viewed as 3-D video novi-es and 3-D still photos

through a suit al%tefr‘ td%aic?i%@)h 1 in e{}flxcglg? %ggéfeﬁ%gig}f &s.\éin@i;%rtﬂ{engg%e%iolf !

photo captured by the canera system nis nvert to 3-D
video or 3-D stil,l .photo. by the .converter 320. The nobile phone 310 is
equi pped with aeng’-oﬂﬁwrﬁigelé%aesgpﬁ?‘ﬂ canera with the optics capabl e of
focusing near and far objects sinultaneously onto the i.nage capture sensor
or i mage capt urld 95 smbodiments3 Faerg system; having 3 special gptical systemand imaget o

to these illustrations. _ o
sensor for capturing video and still images which are fully focused is disclosed. |

The special optical system consists of a lens assembly which is operabl¢ to
simultaneously focus light rays originating from various distances onto a first
focal plane. More particularly, parallel, convergent or diyergenf light rays from
objects at near distances (eg. at least a few millimeters), and parallel or near
parallel light rays from far object or objecfs at near infinity distances may be -
simultaneously focused onto a first focal plérie while maihta@g quality focus 6f v
- a formed imaged within an acceptable toleranée limit. |

The imaging surface of the image sensor or photographic film is place& at the first
focal plane. In certain embodiments, a separation distance between a second focal
plane where an image of a near object may be formed and a third focal plane
where an image of a far object may be formed should have an acceptablé tolerance

limit. The first focal plane may be suitably maintained at a fixed distance from the



Clains What is claimed is: 1. An optical canmera systemconprising: a |lens
assenbly, wherein the lens assenbly is operable to sinultaneously focus a
pl ur al i t yWwof2012/ighd26r ays originating froma plurality of PATSGanmess)s4onto a
first focal plane which is maintained at a fixed distance fromthe |ens
assenbly. Thereby enabling the video or still_inmages obtained by the canera
system can be d&& W%'aw\%wﬂ@a thesomficghsystea isfpcusing ompbjpelh at near distansey
still images using a conbination of software and hardware. 2. The system of
claim 1, where drrolgecteptimaar pyiinity sdistanessbet hethn Thusewban foowsilg pbjacte ather e
an image of a near object is forned and a third focal plane where an i nmage

of a far obj ectvarisud distBceshé®e @ptical §isrAT dodsf nddheqilirela3fidg 18 elative distance 3.
The systemof claim1, where in the first focal plane is at a position in

bet ween the pOgjehQAShe emesRaHbIORI a FrdBcafladd6r hbiimbed Pt ol WhRh 4-
The systemof claim1, where in an inmage capturing sensor device is placed

at the first f qﬁﬁéeso l()f‘%é objects are focused onto be captured by an image sensor or
photograpfu'c film. In other words, the ﬁrst fdcal plane, where images are -forméd
for capturing of objects disposed at various distances, including near distances and
near-infinity distance, is fixed relative to the leﬁs assembly. .' Since a relative
inovemeﬁt between lenses is not necessary when performing a focus functidn, the
optical system would req'uife less space and less power. ‘The image plane niay be
provided as part of an image sensor, such as but not limited to, a charged couple
device (CCD) sensor, a complementary metal oxide semiqonductor (CMOS)
sensor and a photographic film. |
The video and still image captured by the camera system disclosed here in will
have all the objects in its field of view to be fully focused. The feature of this
camera being able to provide fully focused video and still imageé of all objects in
its field of view enables the creation of high quality 3-D videos and still images by :
conversion of the video and still images using software, hardware or a
combination of both.

~ Fig. 1 and fig. 2 show cross sectional views of the devices expiained.

Fig. 1 illustrates an optical system according to one embodiment of the invention.
The optical system 100 includes a lens 110. A retainer structure 120 as illustrated,
but not limited as such, may be provided to support the lens 110. Threads may be

provided on the retainer structure 120 to facilitate installation or mounting of the

optical system 100 to an external body or device.



5. The systemof claim1l, where in an imge capturing filmis placed at the
first focal plane. 6. The canmera systemof claim1, produces fully focused
i mges ofwolpedss2ahi ch are at near and far distances t@cCTise2earmeeal 7. The
canmera system of cI aim1, produces fully focused novies of objects which
are at near and. f di stance to t he caner.a. V\S

2012/ 036626PCT/ 4 PiSgoBRailed, COMYErEEH iy jvergentdight rays frgmyngar qbé“&%aﬁaw e of
producing video novies and still photographs. 9. The systemof claim 1,
where in the olpasdlekor neqrmraélabtlghterdysgpm olyjeess etyneastinfinifdisiatess may bes
have very sharp edges, creating ,very sharp and high resol ution photos and
vi deos. simultaneously focused onto a first focal plane or image plane or image sensor.

130 which may be maintained at a fixed distance from the lens assembly 110.

Fig. 2 illustrates the embodiment of fig. ll'in-cooperation with an array of optical
elements within the lens assembly 200. | _

The lens assembly 200 includes an array of optical elements, 210 (a), 210 (b), 210
(c), 210 (d), 210 (e), but not limited to the illustration.

The numBer of optical elements, dimensions and orientation of each element is not
limited to illustration. | | .
Fig. 3 illustrates an ‘ex.ample flow chart for using the mobile phone to directly.
playback video movies and still images which can be viewed as 3-D video mévies
and 3-D still photos through a suitable display 330. The high quality 2-D video or
2-D still photo captured by the camera system disclosed herein is cdnverted to 3-D
video or 3-D still photo by the converter 320. The mobile phone 310 is equipped
with a 2-D video and still camera with the optics capable of focuéing near and far
objects simultaneously onto the image capture sensor or image capture plane,

illustrated in fig. 1 and fig. 2, but not limited to these illustrations.



10. The video novie recorded using the systemof claiml is converted from
2- Dinensional video to 3-Di nensional video using software. 11. The video
novi e recwodere/a3sizng t he systemof claim 11l is convert edPCTSG2EH0/O0DIAENSI onal
video to 3-Dinensional video using hardware. 12. The vi deo novie recorded
using the systemof claim1l is converted from2- D nensional video to

3- Di nensi onal Gla@s ysi ng a conbi nation of hardware and software. 13. The
still photographs captured using the systemof claim1 is converted from
2- Di mensi onal SWhatlis glaimesigs:aph t o 3- Di mensi onal still photographs using
hardware. 14. The still photographs captured using the systemof claim1lis
converted from.2- D Aroptichaimetisystepploompeisiaph t o 3- Di nensi onal still

phot ographs using software. 15. The still photographs captured using the

system of claim1 igeRnueshBly, Wheirthe 18RNEsanBly i§ bb%ﬂab]@?@tsﬁﬁﬁl@&éﬁs@y

3-Di nensi onal still phot ograpg’s using a conbination of software an

e A P R G AT AR 1
ggilzl/ 16%62_26?£g&8€%}%%g§%ﬁm%n%m%h% Wrgz{]llsltial%réalat Sat h)l(cl,d 81% ; ges 'fromV\Qxe lens
assembly. . | |
Thereby enabling the video or still images obtained by the camera system
can be easily converted to high quality 3-Dimensional video and still
_ images ﬁsing a combiﬁation of software and hardwére. |
2. The system of ciaim 1, wher¢ in a separation distance between a second
focal plane where an image of a near object is formed and a third focal
plane where an image of a far object is formed has a tolerance of about +/-
300 micrometers.
3. The system of claim 1, where in the first focal plane is at a position in

between the positions of second focal plane and the third focal plane.

4. The system of claim 1, where in an image capturing sensor device is placed
at the first focal plane.

5. The system of claim 1, where in an image capturing film is placed at the
first focal plane.

6. The camera system of clairh 1, produces fully focused images of objects

which are at near and far distances to the camera.
7. The camera system of claim 1, produces fully focused movies of objects |

which are at near and far distances to the camera.



17. The video novies and still photographs obtained using the system of
claim1 have very sharp and cl ear inages of the objects which are at a far
di st ance.w0&o12fi36626i deo novi es and still phot ographs obtrairsedowsnesgit he
system of claim 1l have very sharp and clear inages of the objects which are
at near distance. 19. The video novies and still photographs obtaj ned, usin
the system of 81 ai miB FADY2\EPEMPGIYm, L qisqapable iogﬂé‘@é“’% ‘Pa‘?—fo’ By s 28d yhj c%
are at both near distance and far distance. 20. The 2-D vi deo novies and
2-D still phot ogr ap$tdl phistedraghs. usi ng the systemof claim1 is converted to
3-D video novies and 3-D still photographs. 21. The converted 3-D vi deo
movi es and 3-D9sti | Thehwyttegr ayfhclaind Ll &ihere2(n ctha blgests eine theusapigred 3tHID
enabl ed tel evision. 22. The converted 3-D video novies and 3-D still

phot ogr aphs of cl ai g R VHEYBRVRE HAvE Q8RWhalp SRk, QbatinkaRkPBharpobi | €

phone, smart phone, portabl e nedia player, or any other device capable of

vt o0 and 5D sti 1 e Ao RRh RO e W ewed w th the

phot ogr aphs. of 1 ai RIS FaNE SREVEY N BecuNpty BrTHE| Fsom e A TSR Jrobi |
phone, smart phone, portable nedia player, or any other device capable of

di spl ayi ng vi deo noPiraensigngl wdee fo %I%é‘i‘é'gﬁl%h?dﬁﬂlﬁ@&ﬁoﬁt‘f‘@ededi cated eye

ol asses. 11.  The video movie recorded using the system of claim 1 is converted from 2-
Diﬁlensional video to 3-Dimensi§nal video using hardware.

12. . The video movie reco.rded using the system of claim 1 is converted frbm 2-
Dimensional Qideo to 3-Dimensiona1 video using a éombination of
hardware and software. |

13.  The still photographs captured using the system of claim 1 is converted
from 2-Dimensional still photograph to 3-Dimensional sﬁll photographs
using hardware.

14.  The still photographs captured using the system of clairﬁ 1 is converted |
from 2-Dimensional still photograph to 3-Dimensional still photographs
using software.

15.  The still photographs captured using the system of claim 1 is converted
from 2-Dimensional still photogfaph fo 3-Dimensi6nal still phdtOgraphs -
using a combination of software and ha:rdware.

16. A method for fabricating the camera system which can record high quality

video movies and still photos which can be converted to high quality 3- |

Dimensional videos and 3-Dimensional still photos.



WD 2012/ 036626PCT/ SG2010/ 000341 25. A nmethod for fabricating a systemto

vi ew 3-Di nensi onal video and 3- Dinensional still photographs w thout using
t he dedi caDedizdpBeebacl es conprising: An inmage display de¢irse2600n03as

tel evision, conmputer nonitor, nobile phone display, LCD (liquid crystal

di spl ay), plasna di spl ay, TFT di spl or other suitable display devices,
but not |initetV-to Theewdeo momsmldmlﬁ/ ipbotogeephs abtaingd aising dhesystent ofclaim

pol ari zer or a conbination of both placed on top or in contact with the

i mage di spl ay devi ck.ha®6.vefjhsharptdnddcledr thages dfbthevditgeats iwhicts aconad a far

pol arizer is placed on top or in contact with the inage display device (eg.
t el evi si on, conput edistar¢d. t or, nobil e phone display, LCD (liquid crystal

di splay), plasma display, TFT display, or other suitable display device).

Py e TR SOGB4 RSO DA Rl ]
optical lens syst M 53 ngvleley % ari)egrf Icfégr tix%a};egeof %];e ogjlegtg \lvhigﬁtare aet\rrge}/arl :
distance. | |
19.  The video movies and still photographs obtained using the system of claim -
1 have very sharp and clear images of the o‘bjecfs which are at both near
disﬁnce and far distance.
20. . The 2-D video movieé and 2-D still photographs obtained using the system
of claim 1 is cénverted to 3-D video movies and 3-D still photographs.
21.  The converted 3-D video movies and 3-D still photographs of claim 20 can
be viewed using a 3-D enabled television.
22.  The converted 3-D video movies ;lnd 3-D still photographs df claim 20 can
be viewed on a computer monitor, laptop, mobile phone, smart phone,
portable .media player, or any other device capable of displaying video
movies and still photographs.
23. The converted 3-D video movies and 3-D still photographs of claim 20 can
be viewed with the dedicated eye glasses.
24.  The converted 3-D video movies énd 3-D still photographs of claim 20 can -
be viewed on a computer monitor, laptop, mobile phone, smart phoné,
portable media player, or any other device capable of displaying video .

movies and still photographs without the dedicated eye glasses.



order to focus al

i ght rays onto one plane or onto the inmage sensor.

An optical |ens system capable of changing it's optical properties in
vari ous rwgion3ed2¢t he | ens systemin order to focus al lpcirisgho1oragsg1 ont o

one pl ane, depending on the |ight

system 30. An optical |ens system capable of changing it's optical

properties in %ari odsmethgil das fabrricating petystesy ta siew A-Rimeasiond Yidew andi3+
| ight rays onto one pl ane depending on the el ectrical

| ens assenbly. 31.

Dimerdidiahestifli phatbgraphke ovithemo raingg thy  detlichted phpectacies

directly viewed in 3- Dinensions on nobile phone or television after
conversion to approgghgising:f or mat using software or hardware or a
conbi nati on of both software and har dware.

26.

217.

28.

29.

30.

31.

An image display device such as television, computer monitor, mobile

| phone display, LCD (liquid crystal display), plasma display, TFT display,

or other suitable display devices, but not limited to these, with or without a

29.

i ncident on various regions of the |ens

energy provided to

grating structure or a polarizer or a combination of both placed on top or in -

contact with the image display device.

The method of claim 25, wherein a second polarizer is placed on top or in

- contact with the image display device (eg. television, computer monitor,

mobile phone display, LCD (liquid crystal displaY), plasma display, TFT

display, or other suitable display device).

An optical lens system capable of generating the energy required for

focusing by the lens system itself with the use of light energy.
An optical lens system capable of reacting to the reflected light energy in
order to focus all light rays onto one plane or onto the image sensor.

An optical lens system capable of changing it’s optical properties in

various regions of the lens system in order to focus all light rays onto one

plane, depending on the light incident on various regions of the lens system.

An optical lens system capable of changing it’s optical properties in various

regions of the lens system in order to focus all light rays onto one plane -

depending on the electrical energy provided to lens assembly.
The 2-Dimensional video recording or still photo is directly viewed in 3-

Dimensions on mobile phone or television after conversion to appropriate
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32. Wth a conbination of software and hardware, a television may convert

the 2-Di nension video content and 2-Dinension still content captured in
real tinmewbypotrdige@anmera system of claim, to 3-Di nensi oRCEiSG2e1040¢84 8-
D nension still images. 33. Wth a conbination of software and hardware, a

tel evision may convert the 2-Di nension video content and 2-Di nension still
content captured i nforest usingrsofiyareins hardweare of psroathingtion| ofbeth softwarg ahdr nat
which are translated by the glasses as a 3-Dinension inmage. 34. The gl asses
of claim 33, are thbardivasses provided with 3-D enabled tel evision sets, for
view ng 3-Di nensional content. 35. The systemof claim1l, wherein a ZOOM
function is ingprpogaiteslcdmbibiorfRwafy &ideiRrdware, a television may convert the
2-Dimension video content and 2-Dimension still content captured in real
time by the camera system of claiml, to 3-Dimension video and 3-
Dimension still images.
33.  With a combination of software and hardware, a television may convert the
2-Dimension video content and 2-Dimension still content captured in real
time by the camera system of claiml, to a format which are translated by
the glasses as a 3-Dimension image.
34. The glasses of claim 33, are the glasses provided with 3-D enabled
television sets, for viewing 3-Dimensional content.

35.  The system of claim 1, wherein a ZOOM function is incorporated to the

camera system. .
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