WO 2012/ 036637PCT/ SG2011/ 000315 Optical |lens nodul e assenbly with Auto
Focus and 3-D I nmagi ng Functi on Background Enbodi nents of the invention

rel ate t ovOpPP124@p637ens assenblies, canera systens and nBCHGEI0KI@P03Ecor di ng
2-Dimension video and still inages using a single inage sensor and an
optical |ens nodule, but which can al so produce high _quality 3-D video

novi e<Optiealdens madulesassembly with Ao Forus andoi-D ImagingBRASHARY i ng ¢ he
standard auto focus is only capable of focusing only a given area which is
withinits field of view The standard auto focus canera is not able to

si nul Ba¢dlegoushd focus all the objects which are near (eg. 5cmdistance from
canera lens or in contact wwth camera lens) and far (eg. up to infinity or
a fewtens of neters), onto the imagi ng plane of the inage sensor or

phot ogr aphi ¢ Hnbadimoénts lof thea myestionTHlate taloptcal tlensngsosrsblidse cameraeyyytenhisf f i cul t
for software and/or hardware to create a good quality 3- Dinensional video
froma 2-D viag@Qnethod¥ redcord@ingg2-Difleasioavideauil §0IC imaganeding hhiifgles one
reason for viewer to feel dizzy when watching 3D novies and photos. A

common pr act iiﬁﬁ%é Senbt ARGt iR 1eAPMBARRR: FohilPcdrCAR Srodh SRR Guatitsi N9l e
scene and then Tater conbiné the two or nore individual video recordings

done by the of_nore _caner.as nto one video in order to produce the 3
Di nensi onal f#@evbéeﬁo%?végs %{lﬁc&tlzltthotosphot ogr aphs. Dr awback of this method

is the increase in the nynber of camera conponents required and there by
t he i ncldase Desexiptionpf kedatgd arhe vi deo/still canera capabl e of capturing 3
Di mensi onal capable video and still images. In addition the requirenment of
post processiThg camerascving the ssmdafdjawo fipeis isaly sapabledefafocysige enbeaor di ngs
makes it time consum ng and requires additional

given area which is within its field of view. The standard auto focus camera is not

able to simultaneously focus all the objects which are near (eg. S5cm distance from
camera lens or in contact with camera lens) 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 impbssible or very difficult for software and/or hardware to
create a good quality‘ 3- Dimensional video frorﬁ a 2-D video, captured using a
standard auto focus camera This is one reason for viewer to feel dizzy when
watching 3D movies and photqs._ A common practice is to use two or more
cameras to record video of a single scene and then latéf .combine the two or more
‘individual video recordings done by the two or more cameras, into 6ne video in
order to produce the 3 Dimensional video movies and still photographs.

Drawback of this method is the increase in the numbef of camera components
required and there by the increase in the price of the video/still camera capable of
capturing 3 Dimensional capable video and still images.

In addition the requirement of post procéssing to create the 3D video from the

individual video recordings makes it time consuming and requires additional



equi pnent to create a 3d novie or video. The above requirenents make it

i mpossi blygofe12/dsh87f abrication of [ow cost 3D capabl e Vipd@Rc9511bdds
canmeras. Wth iIncreasing denand for | ow cost 3-Dinension, mniaturized
video and still capture capable caneras, a | ow cost canera systemwhich is

capabl e of caghuphll 35 RIS SEs TR T oot ikl RIRkRS gy 79, 0

optical system’l hcorpora to an 1 magi ng sensor 1s des nmary of

enbodi nents of the.inyenti .One emhodi ment, of e i,nvention relate. to
oy hots and SyEPERIPIOI Hhe P CRfpre g eD ity iofe fastib fmeaolithor

and a | ow cost video canera and imaging (still_ capture) camera which is
capabl e of redusrefsig dempad fanlevseast P-Dimegeaien, miniathrizedvidro anshaidk ¢aptire o hi gh
quality 3 Dinensional videos and 3-D still photos. Software and hardware

can be used t capabatramabs,va dee dosbrarBBaviydem wHidois cipabker ef asptutiag Gwar e
conbi nations are available to create 3D video from 2D video. But there are

no | enses or TRARAGOYJMeaiRiviesing sl pRb®S BBYing \Whioptc 8fstérh ThiddrpaarRdsd y
focus all the objects which are near (exanple: 5cm di stance from canera

l ens or in Co%%ﬁgﬁ’x‘g‘é&s?ﬁﬁé «g€ns) and far (exanple: up to infinity or a
few tens of neters orf a Tew thousands of neters) onto the imaging plane of

the i mage sensor or photographic filmof the canera, except for the optical
| ens nmodul e assenbly (|l ens nodul e) disclosed in this patent application.
Key to achi eving good 3D phgtos or video, is to have an optical |ens nodul e
assenbl y whi cSuBHRanyRf gmbodimepisafithe jnyeptien oy eq of view, focused on to the
i mge sensor of the canera, to achieve a video or still image which is

ful Iy focusedQngcamphgslementyift the invensiontrelate foi methods and eystermh of aiaking an

requi renent cannot be fully nmet by using the optical |ens nodul es and

t echnol ogi es au@ifbal wtiail Ipisaaedile asskmbpt and 4 low dddevidps tandra lapd smaging| e
assenbly and the technol ogy disclosed in this patent application. Various

arrangenents @y &pneeViaRL Wi BehpBYEf ReMiNviaéo et RhAedr Wilich Whi ch
is visible through the optical system of the canera, onto the 1 mage sensor

or film “SEd.c&?bé:é‘cEHv‘éﬁ&% %0%?% %;ﬁa}e}ﬁ%g\%hl%n%nﬁ "%érc])s g{i&;\&/{igétﬁpﬂhoto@boo“ ment s

of the invention are par ntages I'ng an opti cal
i mgi ng | ens tem whjch is capabl e of sinultaneously.focysing |ight rays
or i nating T PORMED, S B S by el o et LY SKBRGIR 418 Ao A0 £ ocal
pl ane which is maintained at a fixed distance fromthe |ens. assenblzy.
Hence, enbodi felhvareqmdt hasdwargsombipations Breayaiallenty eate 38 vidsostiem | 2Rind
conpact formfactor to produce quality 3-Di nension capable video and still
i mages. video. But there are no lenses or technology available at present, which can
simultaneously focus all the objects which are near (example: Scm distance from
camera lens or in contact with camera lens) and far (example: up to infinity or a
few tens of meters or a few thousands of meters) onto the imaging plane of the
image sensor or photographic film of the camera, except for the optical lens
module assembly (lens module) disclosed in this patent application. Key to
achieving good 3D photos or video, is to have an optical lens module assembly
which can focus all objects in the area of view, focused on to the image sensor of
the camera, to achieve a video or still image which is fully focused everywhere

within the whole field of view. The above requirement cannot be fully met by

using the optical lens modules and technologies available at present, except with



Here, what is neant (intended) by the term"3-D nmension capable” is to

generate 3-Di nension video novie or 3-D still photographs using a

conbi nat i WA 281208643 war e and hardware, fromthe ori gi nal PETSCARHAPSNS vi deo

novie or still photograph. The application areas are in the nobile

conmmuni cati ons such nobi | e phones, | aptops, smart phones, mobile

mul ti medi a defhecerticalidens mpdule assrmpblyand theJisghnplogyadiselosad wnthis patent

phot ographic fil mcanmera, nedical canmera, television camera and conpact

camer a nodul espplisatiomot |inited to the above applications. The key to

converting a 2-Dinension video or still image to a high quality 3-D video

or still inmag¥atiud iredngeiments magebe ehvishdedttbenchizive dbcuisitai effitharehgleareaand f ar

inthe field of view should be fully focused and shoul d not have bl ur

regions in thghgh iPvwiklehBhg e Stichl syRRa! 8f thEN@nfPS. iohd) theaRRgREHibLE

assenbly and camera system di scl osed hérein provide 2-Di nen5|o% vi deos and

still inmages i i g i . Vi all the objects in
SR st fo dabfd B8 SRS ATER Ly iPEndia:

the field of view’to _ ocuse ‘ur areas, in order to
obtain high quality converted 3-D nension.video and still inmages, In-

anot her enbodiuﬁ’é‘h?‘?{m}eﬁtso‘i’ &‘F 1P¥eRfon,Arg Wﬂfé‘h?éﬁ’oﬁg‘?malg@ Bihsh d’gg‘é‘aﬂlgv%eos in
a regular display (which is not 3-D_di$playg, the still photo or video may
be col our coderficghdmagiagdenst sistauy Whaghp isopariableeoic simmltandgouplyefosusing lighbt her
enbodi nent, in order to view 3 dinmension still photos and videos in a

regul ar di spl eys Eeninating fromotbj&tOlidpaspd atYarwius distanbed @n foheofist fcaloples
nobi | e device or equipnent, the still photo or video may be col our coded
and vi ewed t hivaiethiapdimRineat & @Oliged diktah& Frorh mhan%beéss&ﬁbﬁdim@ due
to artistic reasons, if it is required for the area towards the outer edges

of the imagi ng,gsfmeRs PR RvOition & ‘egﬁlrerlgglgrﬁt%gﬁ:epid%mm%n{(f%c%ﬁ%c%(ﬂﬂ{ € area

is focused, then the outer areas can be out o

i mge) while the mddl.e part. of 4.he photo (inmage r ..ui.deo can be nade to
e fotused. - siitar R Paed e S rlifgpR i dablsBa i tisBagsttl, od for part
towards the ouyter egges of the iqgg&ng area_or. photo or video to be nade
focused whi | e t%ie WHalH reeagt ggtended) by the tefan 3rljmeysion capablads EugensEti¢ade t o
be focused while the mddle part of the photo (inage) or video can be nade
to be out of Bdlumengiopbyideo jmeyje)or BrD astidt hkotograbldliusisgt 2 cambapationadf | ens
nodul e assenbly having plurality of through holes is disclosed. The hole
di mensi ons casvoftveangeantir bardevafee virom | the neigind 2-Dimehdvn Ndded meivéd or dtil

anot her enbodi nent, a method to secure the | ens holder onto the printed

circuit boar dyiftodriigh. CERE hppliPRH Grda8 b Sh! B afobild t&NMuARhEGs GRIPES Ses
special alignnment features (protrusions) for easy assenbly of canera

modul e. Qe O ofiRE GnBEAL HAANSnhHANRREE MBERUHMLILHEL UKL hed Samsocat ed

on the printed cir

camcorders, cameras, digital cameras, photographic film camera, medical camera,
television caméra and compact camera modules, but not limited to the above
applications;

The key to converting a 2-Dimension video or still image to a high quality 3-D
video or still image is that the images of all the objects which are near and far in
the field of view should be fully focused and should not have blur regions in the 2-
D video or 2-D still photo. The optical lens module assembly and camera system
disclosed herein provide 2-Dimension videos and still images which fulfills the

requirement of having all the objects in the field of view to be fully focused and



or the back cover of the canera nodul e. These protrusions which have passed
through to the other side of the through holes |ocated in the printed
circuit b¥arA124Be634| ued or nmade to becone | arger than t RETSERHYIGAONDI e so
that it will not go back out through the through hole, thereby attaching

(securing) the lens.holder to the printed circuit board or.the back cover
of the camer a%ﬁ%edﬂ? é’pur Brgass Inydey f"B?l?tG‘Hefﬂgh ARy FSW‘H@gﬁ -Pigension video
illustrates an optical canera system assenbly having a | ens assenbly with
the capabil it @t} Beageng both far and near objects sinultaneously and the
i mge capture sensor placed at the focal plane. Here the optical |ens

syst em has nulln apitkerreaghodivseranol ederctonpendndimensibn gtill Photok hnd videbem an
optical canera system assenbly having a | ens assenbly with the capability

of focusing bedduldraisphyd(witeH isalit 8C Hisplait] tha BED PRbY% FNHddoBia) BREBIoRAPL U €
sensor placed at the focal plane. Here the optical lens systemhas nultiple

conponents. Fk&d&i%divhémttﬁﬁ)t“%ﬁBf’é@ﬁiﬁgghf"ﬁﬁﬁwsng the process flow for

view ng 2-D video novies a ot ographs in 3-Di nensi ons,

directly fro bile one_or. any .other. c ra or ipmagjng deyice, after
clonver s?/on tgk Igg‘ﬂldl rneg’?q’c())rrﬂlgr.le% ) %ﬂ?r t|°|"|1%‘§?;§{"8§518‘?1§&§gh‘?t§§ ?%(Xvﬁlﬁﬂsl Bra
oper ati onal rmdakjiété( f the optical lens nodule assenbly. Fig (5) .
i|lustrates afféd rl@g@f Svhigh 18,591 8rD gheaw gnaimaehilgaphony asfotheremepils cal

| ens nodul e assenbly. Fig (6) shows an exanple operation flow (sequence) of
the optical | descirodaqeipmssiers still photoi ar video kniayi ieechlow ¢duied andquienwed.

through appropriate colour filters.

In another embodiment, due to artistic reasons, if it is required for the area
towards the outer edges of the imaging area or photo or video to be made blur
while the middle area is focused, then the outer areas can be made to be out of
focus (blur image) while the middle part of the photo (image) or video can be
Iﬁade to be focuséd. Similarly, due to artistic reasons, if it is required for part
towards the outer edges of the imaging area or photo or video to be made focused
while the middle area is blur, then the outer areas can be made to be focused while | :
the middle part of the photo (image) or video can be made to be out of focused
(blur image).

In another embodiment, an optical lens module assembly having plurality of
through holes is disclosed. The hole dimensions can range from a few millimeters

to a few nano meters.

In another embodiment, a method to secure the lens holder onto the printed circuit
board of the camera module is disclosed. A lens holder comprises special
alignment features (protrusions) for easy assembly of camera module. One or more

protrusions traverse through the through holes located on the printed circuit board



Fig (7) shows the optical nodule assenbly having plurality of through
holes. Fig (8 shows the schematic sequence of attaching the | ens hol der
on to theVRR2PR®Be03Eircuit board or back board of the caRET@CAYAIPS1S
Detail ed description of illustrative enbodiments In the foll ow ng
description, nupgerous s ec{)féic details are set forth in order to provide a
t hor ough unde(?IstthSnQ‘]‘FEgco ¢t oo theotrners meduley These oraspsions nvkich haye gassed
invention. It wl] be understood, however, to one skilled in the art, that
embodi nent s dhrqugh tpthesether side of theothrongh hsdesploaaitd dre thewirirter tirgonboard al |
of these specific details. In other instances, well known process :
operati ons havreghed oberde thebaoiriedalgemnthde thei thraugh Golkeo thatit will idipedrskari |y
obscure pertinent aspects of enbodi nents being described. In one

enbodi ment ,  aut ahugh $HEStHRMINANG1EOthareb P @fth@in® PlecGdhe) SHS G RiIder (FREE .
sensor used for capturing video and still images which are fully focused is

di scl osed. The: ] 1 t C i assenbly which is
operable to gﬁn@ﬁ%&%&&?%&ﬁyﬁgy i S)Pl%r oﬁﬁ@%é&gﬁ%h@ }ehg from vari ous

di stances onto a first focal plane. Mre particularly, parallel, convergent
or divergent light rays fromobjects at near distances (exanple: at |east a
fewmllineters), parallel or convergent or divergent |light rays from

obj ects at near distances as near as in contact (exanple: zero

mllimeters), pagd de@rR)tlofl ofthe g%inggr allel light rays fromfar object or
objects at near infinity distances Or objects at infinity di stances may be

si mul t aneousl y. L a.fihrst focal plane while i ntaini ality
focus of a foﬁ%@wﬁn%g%{%\%ﬁﬁ? tﬁcaéﬁalgsrge%?t%ll agsetlﬁli)l@thﬁmggﬁfﬂ?ﬁ ?S.Se“?’ﬂlg‘ gi ng
surface of the inage,.se r or photographic filmis placed at the first
focal plane. ﬁW@B%EBWs‘gffgﬂW&) ﬂg‘f%f dappbigsts sunylaaeously authgimaghe

i mge formed on the inmage sensor by neans of converting the inage -

i nf ormati on t €apture sensor placed at the focal plane. Here the optical lens system has multiple

regions and/or 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.

Fig (3) illustrates flow chart showing the process flow for viewing 2-D video
movies and 2-D still photographé in 3-Dimensions, directly from mobile phone or
any other camera or imaging device, after conversion to 3-Dimensions.

Fig (4) illustrates one operation and/or operational modality of the optical lens
module assembly.

Fig (5) illustrates another operation and/or operational modality of the optical lens
module assembly.

Fig (6) shows an example operation flow (sequence) of the optical lens module
assembly, but is not limited to this sequence.

Fig (7) shows the optical module assembly having plurality of through holes.
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el ectrical information or electrical signals. In certain enbodinents, a
separation di stance between a second focal plane where an i nage of a near
obj ect neXYOR81Y¥WBHeFEd and a third focal plane where an | R&FSCEI11Q04347 obj ect
may be formed should have an acceptable tolerance Iimt The first focal

pl ane may be suitably maintained at a fixed distance fromthe |ens assenbly
when the opti &8 (RyBewsibe schesaiisisagrenne ebjttachingdhe leanholdersanatadhe printed
objects at near infinity distances, or both. Thus, when focusing objects at
vari ous di st asrewt bodré oopadkdmiardsyfthe mamdaresnadnde.r equi re varying a rel ative
di stance between the lens assenbly and a first focal plane or an inage

pl ane on which i nages of the objects are focused onto be captured by an

i mge sensor or photographic film In other words, the first focal plane,
uhere 1mges defajledl duckibin GFMShiife Ghoolinffie. di sposed at various

di stances, incl udi ng nea dl Stances and near—imti ni ty distance, is fixed
relative to the le assenbly. ..Since a rel ative enent. hetween Jenses is
not necessary?%lleen{qoglé)wl& ﬁ?srgépgoq,&%er?%gef:gﬁ detq"f?}gg ?)rﬁtsFEg(f %%Pd‘ﬁ Wul d
require |l ess space and | ess power. The inage pl.ane nmay be provided as part
of an i mage s@gyb‘fe, agthierpugh widersiding pf vegowy illustrativg gedodimgis ofi s ce
(CCD) sensor, a conplenentary netal oxide sem conductor (CMOS) sensor or a
phot ogr aphi ¢ ftivention. nltomell ebeh auiidensiood, thowewe i toabnéd eskilledoitultbe amsettiat y

whi ch can performthe above stated focusing function (focusing of near and
far objects sembbdiarasusi thy pressnainventi@s pagtise plattdedarighdlit Somessadalher ei n.
The different regions of the optical |ens nodule assenbly respond to the

light rays pagfkdgpdcficosddilst e oRf is@hcdse DRINBEWNSHra&3E BhliaRhvRK S al |
the light rays focus onto an imaging plane (within an acceptabl e tolerance

in the focusi i - rogli the optical |ens
nodul e assenbpgen\?#gérgﬁeg Zﬁ%%g?lf%?)ﬁ%lﬁrr@t gggélﬂégéﬁsgéﬁgcf%fs %%g Frr%l ¢ tuaﬁgéﬁt%ﬂ%
(focusing of near.and far opjects sinultaneously). The different regi ons of
t he opti cal IE’HEOWB‘TSJ’CH&‘@W%?%r espond to the light rays passing through
the optical |ens nodul e assenbly by changing the optical properties and/or
physi cal pr opBt PRegmbedmsnt, &) @&%syﬁmjﬁé\@mgmw@ﬂfp@mhwéz;n apfymigal
properties and/ or physical dinensions of the regions and nakes all the

| i ght rays fosamsonnsal for caphigingg visleanand( siill Himagemn whiche pteabillly fadusedaice in
the focusing and/or spot size). In another enbodi ment, the optical |ens

nmodul e assenbligclofdde The gfecRe bbieaNsysiem 2basis of at 8steinBLUShIOB i SeALIO
(focusing of near and far objects sinultaneously). |In another enbodi nment,

The di fferent sjhR@LAHSYT fcBe 1Rt i@@loﬂmingoﬂn%&haﬁﬁgl rﬁ?%%r}c'ég%ﬂgpg #Qt the

i ght rays passing through the optical len e assenbly and the

reflection of ot |l ght, rays.. t he i e _sensor. ..The re~arrangenent of
opti cal and/ oﬁocgﬁ}%&l‘ %a O%r%%g{ngllg{& %al!:ﬁ'ir,? ey Erﬁfmtr%rgihgﬁge%tf hgﬂﬁera%% P85l lens
nodul e assenbly. in res onée to the rekl_ected | i ght ra?/,s fromthe_ i nmage
sensor nakes APFCE L ’t’%s IBlgRGFS (AMPENn Atnkaitng iSMamullimGtems). npaialled ceept abl e
tolerance in the focusing and/or spot 'size). In another enbodi nent, the
optical |ens faRyaresnkesdisragniviigehrayadrqpe obiscts atheean disiances as adarf acinsi ng
function (focusing of near and far objects sinultaneously) may have a few
aspect s whi chcantazt dexsnipds edrdrarikinreterd) andl iphfalleleot ndae gphilsl bfhttrags &pin cal

| ens nodul e assenbly respond to the |ight rays passing through the optical
l'ens nodul e agseBfetyoradifedif dedf Infinity Astced BE objedhitat ity diAhdlendyTRIE
sensor. The re-arrangenent of optical and/or physical properties in

different r egl-)cflﬁgw?énéotﬁ?ly EdsE@bnto® BrsTRAYI n@aﬁ%ﬁﬁ%%ﬂt{%ﬁ?%@%ﬁ@%&&s bot h

the reflected rays ' fromthe sensor a he " Opti cal

| ens nmodul e assepbl v, makes .al.l the r focus ont.o an i maging plane (within
an accept abl e°ftsaofg’b£‘?1§‘h8%a%eﬁ@ﬁ8?‘?8%%?8%§ tgﬁmngp?lg}j{)t si ze). In another

enbodi ment, the focusing of the . imge onto the i mage_sensor can be adj usted
by varying t hEhinaging wiface phike imaghsensor0s phefographicclm isplagedabths fust t he

i mage sensor. I n another enbodi nent, the focusing of the inage onto the

i mage sensor fvsal pencadmage sensoy mearyd aglevive whicle s osedl topapane tler smagde t he

i mge sensor such as exposure, brightness, frame rate, but not limted to
these par anetfimed on the image sensor by means of converting the image information to



I n anot her enbodi nent, due to artistic reasons, if it is required for the
area towards the outer edges of the inaging area or photo or video to be
made bl urW@RP1243663¢ ni ddl e area is focused, then the ouPEN/SE2RHHIEAD be
made to be out of focus (blur inmage) while the mddle part of the photo
(image) or video can be made to be focused. Simlarly, due to artistic
reasons, if i elepwicalegfirmation oF clsatricalt sigralsls In pertadn embodipats, gf sepratiohmagi ng
area or photo or video to be nmade focused while the mddle area is blur,

t hen t he out edistaneabetwann lResenadkfdeal pland eduseah whadecoft heeari ahgécd mpgr be of t he
photo (image) or video can be nade to be out of focused (blur inmage). The
blurring may gkgnédangdithintocsll plass eherd Bt hagdse of @fa¥GBR! May BeUWorh&® can
be done by mani pul ating the pixels of the imge sensor which is used to
capture the i _ icaly: st
processi ng of 51?‘%2‘1 E:lg%{%? %%Bﬁgﬁot%%? é@?d%ﬁn@hﬂﬁw S(chggﬁggg}tl% Pé Fﬁr%ag

captured by the.cane Ssyst i scl.osed herein w.ll have all the obj.ects in
ro el d o ARG Bt e Pisris bOR ekt ey St PuRlEne
nodul e assenbly, being able to provide fully focused video and stjll inmages
of all obj ect focuping o8 opjegisqt grandigancss 3| ooty nertRfingy, distangesy BT Btk i t y
3-D videos and still images. |In another enbodi nent, the feature of this
optical |ens trbaulwheasfeniihg dbgictsgataidreous oligaenes.dthef efiticgl fystams alveyindeo and
still images of all objects in its field of view enables the creation of

hi gh qual ity zeqgbiryivdgasg andlasive |disthiradeswésn theniery assembbf atda frist ésrabnd
still images using software, hardware or a conbination of both. Fig. 1 and

fig. 2 show cppas ofemt inthpa! plihee ¥l Weick Magavécar shjedidiaRetbcufddontd be
illustrates an optical system according to one enbodi nent of the invention.

The opti cal S%a}:t&%b $9% iH}%'ggqg&o?o’l ﬁi’?&ﬁ%r%{}lgc%lﬁx?‘lﬁiggg v/%?&s‘f%}%e(‘;friﬁt G as

illustrated, not -1 1m as suc € provi to su e |lens

110. Threads be, provi ded on _the retainer.structure 120 to facilitate
Inotal latton BEbsoRRE B oo Tmadc iy apairio 4hEoes Hmetd 2 Jamgtt or
device. As illustrated, parallel, convergent or divergent_ l|ight rays from

near obj ect s, digigacesaimsluding aear digancss pad pear-ipfiiy distapse.fip dineddpletvatat near
infinity distances may be sinmultaneously focused onto a first focal plane
or inmage pl anthedlens assgmbherfioce 436latd clvovemgnbbetmremiaiseed avt seckssasd

di stance fromthe lens assenbly 110. Fig. 2 illustrates the enbodi nent of

fig. 1 in coopdempé@stmbhd h fas &ldciynQhe Optidal 8y steh wmmls?wré Rdspabeandens
assenbly 200. The | ens assenbly 200 includes an array of optical elenents,

210 (a), 210 (B powdOThE imagetflakedhhay 8d Prdvided fYartWiian! itddkt §hshR shb¥fas

illustration.

but not limited to, a charged couple device (CCD) sensor, a complementary metal |
oxide semiconductor (CMOS) sensor or a photogréphic film.

In one embodiment, the optical leﬂs module assembly which can perform the

.above stated focusing function (focusing of near and far objects simultaneously)

has a few aspects which are disclosed herein. The different regions of the optical

lens module assembly respond to the light rays passing through the optical lens

module assembly and makes all the light rays focus onto an imaging plane (within

an acceptable tolerance in the focusing and/or spot size).

In another embodiment, the optical lens module assembly which can perform the

above stated focusing function (focusing of near and far objects simultaneously).



The nunber of optical elenments, dinensions and orientation of each el enent

isnot limted to illustration. Fig. 3 illustrates an exanple flow chart
for usi ngVPR812M8p437e phone to directly playback vi deo nmB¢TE&24HQOKT | |
i mges which can be viewed as 3-D video novies and 3-D still photos through

a suitable di sgeay 330. The high quality 2-D video or 2-D still photo

capt ured by t hee didiergns regiensetiay epticeklens medelerassembiy rrspondsie tb@hsﬁ@avs deo or
3-D still photo by the converter 320. The nobil e phone 310 is equi pped with
a 2-D video apadsimpi throwghmirea optitdd kehe ropdile sassaptapl by ahafgingsthagopteal and
far objects sinultaneously onto the image capture sensor or inmage capture

plane, illustg Fé@eé Anfllof ph¥siddldprop&tie? andet elRtrol tfigrlede propdrii@s &nd/or
illustrations. In another enbodinment, fig. 4 provide a bri ef illustration

of one oper at iﬁ%u‘%p B?cJ 'ef't n‘B l(?{'/ld}op %hg Edl Ctﬂllnehs‘?&?s %gl\:‘ Wﬁ%l@ﬁss Qﬁﬁ) Hékéso an e

optical |ens I NS Teglions can i.nter act wth

i ght, which i nci ent upon it and t ocus th t onto elmage
sencor 403, . kighy ES 35 oS el plRGE PEpIOA et s dersfe o

nodal ity of the optical |ens nodule assenbly 401. The optical |ens nDduIe
assenbl y cont BICHENE 8d/BMPORBZIhi ch can interact with incident Iight, and
regions 410 which can interact with reflected Iight 411 fromthe inage
sensor 403. Theswthatestbadinang, thegptica I$nsonedulthesseinght whishsan tperformdle sensor
403. Fig. 6 provide a brief illustration of one operating nodality sequence

of the opti cahbdvensatefbshisingFeenibh Yfodusag of acarhmidefanobjbett sintulianemsly)l i mi t ed
to this sequence. The regions referred to in fig.4, fig.5 and fig.6 nmay or

may not have g fRaRk @RBollihdnerHealt¥EreR reiohs ¥f NRMPHERUEs mbdul® Bembly

embodi nent, regions shown in figures 4,5,6, may be in physical contact wth

each ot her. respond to the light rays passing through the optical lens module assembly and the
reflection of the light rays from the image sensor. The re-arrangement of optical
and/or physical properties in different regions of the optical lens module assembly ..
in response to the reflected light rays from the image sensor makes all the rays
focus onto an imaging plane (within an acceptable tolerance in the focusing and/or
spot size). |
In another erhbodiment, the optical lens module assembly which can perform the. :
above stated focusing function (focusing of near and far objects simultaneously)
may have a few aspects whicﬁ are disclosed herein. The different regions of the
optical lens module assembly respond to the light rays passing through the optical
lens module assembly and the reflection of the light rays from the image sensor.
The re-arrangement of optical and/or physical properties in different regions of the
optical lens module assembly in response to both the reflected light rays from the
sensor and incident light on the optical lens module assembly makes all the rays

focus onto an imaging plane (within an acceptable tolerance in the focusing and/or

spot size).



I n anot her enbodi nent, regions shown in figures 4,5,6, may not be in

physi cal contact with each other. In another enbodi nent, an optical |ens
modul e as¥@RBIYO3EYi ng plurality of through holes 700 i ECHSEVFLHBPISFi g (7)
shows the optical nodule assenbly having plurality of through holes 701.
The hol e di nensions can range froma fewmllineters to a few nano neters.
Fig (8) showsln#nethe gabadineens cthe dpeusings ofghe dmpgn entoribe frapese $H5Fetangt®l on to
the printed circuit board 802 or back board of the camera nodul e 800. A -
method to sexijusted hp viapmsg bel electricaltiopathegmals abd dleciricelparatmetord obthet he
canmera nodul e is disclosed. A lens holder conprises special alignnent
features 803 inpigeténtdi.ons) for easy assenbly of canera nodule. One or nore
protrusions traverse through the through holes 804 | ocated on the printed

ci roui t_boar diy8ARpk hibBARRGK $H0¥SLushlz dre SATB! PnBTUbRagcTRESS, RO uST ons

whi ch have passed through to the ot rou ocated in
the printed cji

e Dt A, PP B ShEo i AP LSBT Sebsl AR

or 1 he” back GBI oTAHIEAREE THiSONGO: [ DEIeA( B TSRBEPPERY SC2011] 000315

Claims In another embodiment, due to artistic reasons, if it is required for the area
towards the outer edges of the imaging area or photo or video to be made blur
while the middle area is focused, then the outer areas can be made to be out of
focus (blur image) while the middle part of the photo (image) or video can be
made to be focused. Similarly, due to artistic reasons, if it is required for part
towards the outer edges of the imaging area or photo or video to be made focused ..
while the middle area is blur, then the outer areas can be made to be focused while
fhe middle part of the photo (image) or video can be made to be out of focused .
(blur image). The blﬁrring may be done in many different rhethods. For example,
blurring can be done by manipulating the pixels of the image sensor which is used
to capﬁlre the image formed by the optical lens module assembly or by post
p_rocessing’ of the captured photo or §i’deo. |
The video and still image captured by the camera system disclosed herein will
have all the objects in its field of view to be fully focused. The feature of this
optical lens module assembly, being able to provide ﬁllly focused video and still
images of all objects in its field of view enables the creation of high quality 3-D
videos and still images.

In another embodiment, the feature of this optical lens module assembly being

able to provide fully focused video and still images of all objects in its field of



VWhat is claimed is: 1. An optical camera systemconprising: an optical |ens
nodul e assenbly, wherein the |l ens assenbly is operable to sinultaneously
focus a pVO2A1743¢633f |ight rays originating froma pl ur ECTtS29f1/08934% ances,
onto a first focal plane which is maintained at a fixed distance fromthe

| ens assenbly.. 2. The system of claim1, where in.3a separat.ion distance
bet ween a sec&hd FB%@FS 6ﬁ%rﬁ’ée%8r%€$‘|‘\g}1 I‘JH%YOS']% HESHS é@hl 118agesr Ped and
a third focal plane where an _inmage of a far object is forned may have a
tol erance of &pwEEsion -fotherividesnendr gfill Imagee using saftwree| kdrdware whet e in
the first focal plane is at a position in between the positions of second

focal plane aoanbinetierhofitbti.ocal pl ane. 4. The systemof claim 1, where in
an i mage capturing sensor device is placed at the first focal plane. 5. The

system of cl aFfp. 1 aniMfigl 2 shdlv afoss SREUEnA IR dffBe AéitBsiesplaindged at the first
focal plane. 6. The canera systemof claim 1, produces fully focused inages

f objects wh ' ' : ~ caner a
oystomof ol ol 1 G elesDETpitiityb i BeSiRCEor driboBihATEl e ifverid, 51

near and far ‘ﬂnes E)p & gyst[e?n tlB& includes alens 110. A retainer structure 120 as illustrated;

but not limited as such, may be proVi-ded 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. -

As illustrated, parallel, convergent or divergent light rays from near objects, and

parallel or near parallel light rays from objects at near infinity distances may be

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. 1 in cooperation with an array of optical-

elements within the léns assembly 200.

The lens assembly 200 includes an array of optical elements, 210 (a), 210 (b), 210 .

(¢), 210 (d), 210 (e), but not limited to the illustration.

The number of optical elements, diménsions and orientation of eéch element is not
| limited to illustration.

Fig. 3 illustrates an example flow chart for using the mobile phone to directly

playback video movies and still images which can be viewed as 3-D video movies

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 converted 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 focusing near and far

10



8. The camera systemof claim1l1, is capable of producing video novies and
still photographs. 9. The systemof claim1l, where in the objects in the
capt ur ed ¥Pi2012Bp6f ogr aphs and vi deo novi es have very sR&TSHCRHJO8031Er eat i ng
very sharp WD 2012/ 036637PCT/ SG2011/ 000315 and hi gh resol uti on photos and
vi deos. Thereb enabllng the video or still imges obtained by the canera
systemto be sersy sippgrgously ‘P‘ﬁoI‘Fh@Hm&%%lICPEWI%Sﬁs%H%FIBﬁ%q CRRWEPIARY stil |
i mages using a conbi nati on of software and hardware. 10. The vi deo novies
and still photibgstesdsndigt handdgudibugnetianissdstodhesofillustrations. 1 and 4, have
very sharp and cl ear inmages of the objects which are at both near distance
and far di st angeanoller Anbanentalfid. ehprovide embeiepdlibgratibn gefhenatdpeatinpe
energy required for focusing by the lens systemitself with the use of

l'ight energy. lgdalifin oPRhé CpticAICERs SHShRENSRPHY 0] TheasiticaD 14 fldgul
reflected Iight gn@?é’y |nq%rlcer tsd f ocus aa |1 171ght rayg&%rﬁo one plgﬁe or

onto the | mage AsSeni rﬁy contains regions 402 which can interact with light, which is incident

upon it and thereby focus the light onto the image sensor 403..

Fig. 5 provide a brief illustration of -another operating modality of the optical lens
module assembly 401. The optical lens module assembly contains regions 402
which can interact with incident light, and regions 410 which can interact with
reflected light 411 from the image sensor 403. These interacting regions focus the
light onto the image sensor 403.

Fig. 6 provide a brief illustration of one operating modality sequence of the optical .
lens module assembly disclosed herein, but it is not limited to this sequence..

The regions referred to iﬁ fig.4, fig.5 and fig.6 may or may not have dimensions in - .
the range of a few néno meter. |

In one embodiment, regions shown in figures 4,5,6, may be in physical contacf
with each other.

In another embodiment, regions shéwn in ﬁgures 45,6, may not be in physical
contact with each other.

In another embodiment, an optical lens module assembly having plurality of
through holes 700 is disclosed. Fig (7) shows the optical module assembly having
plurality of through holes 701. The hole dimensions can range from a few
millimeters to a few nano meters.

Fig (8) shows the schematic sequence of attaching the lens holder 801 on to the

printed circuit board 802 or back board of the camera module 800. A method to

11



13. An optical lens system capable of changing it's optical properties in
various regions of the lens systemin order to focus all light rays onto
one pl aneVOd8P&R3Ag on the |ight incident on various r&GTSe303{004\E | ens
system 14. An optical |ens system capable of changing it's optical
properties in various ., egions of the |ens, systemin order to focus, al
light rays ontSYfe' 5|18?th§l§5reﬂa‘i0n € gl © ?%E?nga?{&’ﬁe‘?a&}fmb Ued t o

| ens assenbly.  15. The systemof claim1l1l, wherein a ZOOM function is

i ncor por at ed” t §s¢ipRedc Anishs helder epmpniges spreiak alignmeent \featunes 803 dprsitrasibns) s
used in applications which need the use of a canera. Sone of the

appl i cati ons afoe casy assernbly gfheamessa micelutey iGzicoor, mubproansiohsarhvpseC thi®igh,
surveillance and security canmera, nedical canmera (eg. Endoscope),

i nspecti on cantae ehrotigivtiol&es (4 1oaaTed 8n Rt diMRitRHERT $02 FARY Batki @Ra! 03D
canmera which use two canera nodul es side by side. WO

2012/ 036637 PCTASGRAdH AT Thide prbisioHvfith bhl 5us IR e 25 BUYerQae®! i m
h a calfrera.

1, is used in applications which require the use o one of the

appl i cations i i | n - Tel evi.si on ca | apt op _canger a,
surveil | ance gdnf?héglé@?ftl &%}:eggg?ag?d fedi%c 'I—mtg‘ir%[f:ﬁﬁ?’é’ﬁr.flﬁrﬁd%g%(gﬁé)"}a eto
i nspection canera, door bell canerag, K autonptive canera, conventional 3D
canmera whi ch [}% O‘fi@\garg B ﬂ%glﬁf’%é’ E‘?lﬂéot} atgit ydll npg gohgek oyt thrapeh thes
modul e assenbly of claim 1l consists of a plurality of

through hole, thereby attaching (securing) the lens holder to the printed circuit

board or the back cover of the camera module.

12



regi ons and conponents. 19. An optical camera system conprising: an optical
I ens nodul e assenbly, wherein the |ens assenbly is operable to

si mul t ane¥OP12/BeBds a plurality of light rays originat PRESC2OHGOPIural ity
of distances, onto a first focal plane which is maintained at a fixed

di stance fromthe |lens assenbly. 20. The optical |ens nodule assenmbly of
claim 19 consf@amsos 4 plurality of regions and conponents in the nano

di mensions. 21. The optical |ens nodule assenbly of claim 19 consists of a
plurality of Mémtireaimed ionponents which interact with light. 22. The
optical |ens nodule assenbly of claim19 consists of a plurality of regions
and conponentls whiZhopticabemsdrs systerh comptisingal ener gy.

an optical lens module assembly, wherein the lens assembly is operable to
simultaneously focus a plurality of light rays originating from a plurality of
distances, onto a first focal plane which is maintained at a fixed distance
from the lens assembly.

2. The system of claim 1, where 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 may have 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 claimb 1, produces fully focused images of objects
whiéh 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.

8. The camera system of claim 1, is capable of producing video movies and
still photographs.
9. The system of claim 1, where in the objects in the captured still

photographs and video movies have very sharp edges, creating very sharp

13



23. The opéical | ens nngzle assenbly of claim 19 consists of a plurality of
regi ons and conponents ich interact with energy. 24. The energy of clains
22 and 23VARI2B6@iHe or nore of the followi ng but not Iil’ﬁiftsé?@‘"tl@%)/?ﬁl@ht

energy, thermal energy, electro nechanical energy, electro magnetic energy,

2012/ 036637PCT] SCaDL BIDOBSISGEPHHe Sb 1 er. TEFLIABACNE BSafs S ol & m
19 consists of a plurality of regions and conponents which react to the
i nci dent |ight andmagwsr elsgintddys thel ramére sysight te dgscastuveanvered ¢ &igh t he
optical Iens nmodule assembly onto an optical plane having an acceptable
spot size or tol egaaig® B-Diteasiond] oitled amdsstibrimagenusing6a chnbingsioncef | ens
nodul e assenbly of claim 19 consists of a plurality of

software and hardware.

10. The video movies and still photographs obtained using the system of claims
1 and 4, have very sharp and clear images of the objects which are at both
near distance and far distance; |

11. An optical lens system capable of generating the energy required for
focusing by the lens system itself with the use of light energy.

12.  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.

13. 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 oh the light incident on various regions of the lens system.

14.  An optical lens system capable of changiﬁg 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.

15.  The system of claim 1, wheréin a ZOOM function is incorporated to the
caméra system.

16.  The camera system of claim 1, is used in applications which need the use of
a camera. Some of the applications are in mobile phones, Television, web
cam, laptop camera, surveillance and security camera, medical camera (eg.

Endoscope), inspection camera, door bell camera, automotive camera,

conventional 3D camera which use two camera modules side by side.

14



regions and conponents which react to some formof energy and thereby focus
all the light rays traveling through the optical |ens nodul e assenbly onto
an opti caVopPeAB6GAvi ng an acceptabl e spot size or tol eP&ESE29H/PRAS out of
focus conponent. 27. The optical |ens nodul e assenbly of claim 19 consists

of a plurality of regions and cqnponent ich react to so . O f. ener
and t her eby f’Xqus Thaontical ]Iepigwpgwﬁﬁseﬂtiif/\é?Fﬁﬂntlh}solffaaHfﬁ%’lof){l? csar(}' Pﬁfﬂéns gy
nodul e assenbly onto an optical plane having an acceptabl.e SPRQ i ze or

tol erance in the owquisd theaseof & sapenaeheme Pﬁglek?épb?%’@&éfedp %‘ﬁ%‘%ipi%oﬁﬁg

equilibriumw thin the optical assenbly. 28. The optical |ens nodul e
assenbly of clai mTdedsionbecbpanatleptop n camet, aumsitlapéraand FEearith camietd| e
part of the image is focused or sharp, while the surrounding part is not

focused or blur. 2@edifhlecadrh Cﬁag Eaasscopguimspaaivanbinyeraf dobrabell kamesn be
operated in such a way that only the mddle part of the inmge is not

focused or blur, Wyl gG&S cﬁﬂl'é#a?g(flfgvgﬁicﬂﬂf (31 ScdnR&H SKRIcR! usth@wd . catflera The

](c)pti cal Ie][lsd_n?](cjul e assenbly o m 19 can be operated in such a way that
ocusing o ifferent regi,ons gan be controlled by adjusting the operatin
paranmeters of the ‘inﬂ'é‘blgsggﬁg%?lﬁﬁhi ch is used together with the P )

18.  The optical lens module assembly of claim 1 consists of a plurality of
regions and components.

19.  An optical camera system comprising:
an optical lens module assembly, wherein the lens assembly is operable to
simultaneously focus a plurality of light rays originating from a plurality of
distances, onto a first focal plane which is maintained at a fixed distance
from the lens assembly. |

20. The optical lens module assembly of claim 19 consists of a plurality of
regions and components in the nano dimeﬁsions. |

21.  The optical lens module assembly of claim 19 consists of a plurality of
regions and components Which interact with light.

22.  The optical lens module assé'mbly of claim 19 consists of a plurality éf
regions and components which is sensitive to external energy.

23.  The optical lens module assembly of claim 19 consists of a plurality of
regions and components which interact with energy.

24.  The energy of claims 22 and 23 may be one or more of the following but
not limited to light energy, thermal energy, electro mechanical energy,
electro magnetic energy, chemical energy, electrical energy, or any other

appropriate energy.
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optical |lens nodule assenbly in order to capture the inmage fornmed by the

| ens assenbly. 31. The focusing operation in optical |ens nodule assenbly
of clai mWY928BA3pB7control | ed by adjusting the el ectri cECTSGN(0803ppl i ed
or applied to the imge sensor, which is used together with the optical

| ens nodul e e in.order to,gapture.the inmage,forned he .J
alss_enbllg. 32?5 hghjf‘%cﬁgtf%g?%‘ﬁépg‘?‘ﬁ?)%s?eﬂ% tO?CC?aa}lmlgg%go%r’%fjlog%aél garlr%f y%?of
claim can be controlled by the reflecting |ight conponent, o he 1i ght
inci dent on the i n@g’@%é@f&@?f.gpqw&tsr‘é]ﬁlp}é&aéﬂ%l tiﬂ@gnmm ﬂgﬁt@é}ﬁéb@e&x %‘?Fufs heg
optical lens nodule to nake the |ight passing through the optical |ens
nmodul e assenbl y t calbthe flighusgsitraveling thioegh thegetisddemsrmodilé asseinblyigrdel an
together with the optical |ens nodul e assenbly in order to capture the

i mage formed by thgptlceNslaRshamiy i ack3ptabie sppt digadr fokitancetnl tHecoun o oduk y
whi ch can performthe focusing of near and far objects sinultaneously
conprises: Plural i#&fn eh€dions. The plurality of regions of the optical
| ens nmodul e assenbly respond to the |light rays passing through the optical

e e C o orle RYIGTAAR AOAUR S IR B RERRFS bfc@d ChIPIDF2

properties a properties and/ 0 ysical " properties

and/ or physical dinensions of the regions and makes all. the |ight rays
focus onto an i magicAYnpal éo’(“\RP’P?W%“%fF%a’@E@&PéBP’é’ B‘Pe‘}faﬁ'?éregyiﬂ%ttﬁ?gregﬁcusi ng

and/ or spot size). 34. An optical |ens nodule assenbly conprising:
plurality of throufghuhall ére hghtsaxniravelipadreughthetapsicel lens module assembly

onto an optical plane having an acceptable spot size or tolerance in the out
of focus component.

27.  The optical lens module assembly of claim 19 consists of a plurality of
regions and components which react to some form of energy and thereby
focus all the light rays traveling through the optical lens module assembly
onto an optical pléne having an acceptable spot size or tolerance in the out
of focus component, in the process of attaining equilibrium Within the
optical assembly.

28.  The optical lens module assembly of claim 19 can be operated in such a
way that only the middle part of the image is focused or sharp, while the
surrbunding part is not focused or blur.

29.  The optical lens module assembly of claim 19 can be operated in such a
way that only the middle part of the image is not focused or blur, while the
surrounding part is focused or shafp.

30.  The optical lens module assembly of claim 19 can be operated in such a
way that focusing of different regions can be controlled by adjusting the

operating parameters of the image sensor which is used together with the

16



WO 2012/ 036637PCT/ SG2011/ 000315 35. Optical |ens nodul e assenbly of claim
34 is opq&ﬁghﬁﬂhaﬁginultaneously focus a plurality of l&??kc%&ﬁﬁmnls
p

originating Tfroma plurality of distances, onto a first foca ane whi ch
is maintained at a fixed distance fromthe optical |ens nodul e assenbly.

36. Optical lens nmo STy I f ahr.i l.neckly on
the surface of the |ngggﬁggnsop%ﬁgégﬁ&?ﬁgkgégﬁgﬁ?ﬁgg:@%Jgggéggg%FA%&%§
i mage sensor. 37.‘CFticaI L@ns nodul e assenbly of claim 34 may be
fabricated separat e &i"Pat er i ncorporated with the i mage sensor to form
the camera nodul e. 38. .one nethod for viewing 3D still photos and 3D video
movi es in a nobi-l e Hesfosusing opggaliy muipticaldens meduledgisseady eficlaim 1P cghbeo or
2 di mension video novie. 39. The col our coded still photo or col our coded
video novie of cl aiemn8lled byeadjustingdtht helenmidnl axpgrabep surgtied col applieditbt thes, in
order to view the 3 Dinensional (3-D) still photo or video novie. 40. A
| ens hol der conpri Sinitge S8t alhich isd136® Wgefhealvith@Be bfticaPRAY nRISRMbmIY
in order to capture the image formed by the lens assembly. |
32. - The focusing operation in optical lens module assembly of claim 19 can be
controlled by the reflecting light component, of the light incident on the
image sensor. The reflected light may interact with the optical lens module
to make the light passing through the optical lens module assembly to be
focused on to the image sensor, which is used together with the optical lens
module assembly in order to capture the image formed by the lens
assembly.
33.  An optical lens module assembly which can perform the focusing of near
and far objects simultaneously comprises:
Plurality of regions.
The plurality of regions of the optical lens module assembly respond to the
light rays passing through the optical lens module assembly by changing
the .optical properties and/or physical properties and/or electro magnetic
properties and/or physical properties and/or physical dimensions of the
regions and makes all the light rays focus onto an imaging plane (within an
acceptable tolerance in the focusing and/or spot size).

34.  Anoptical lens module assembly comprising:

plurality of through holes made on a opaque substrate.
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canmera nodul es conprising: one or nore protrusions which traverse through,

t hr ough hﬁgl_zl/ﬂ?‘ﬁ"%ed on the printed circuit board or tlﬁ}gﬁg?%&[lﬁ@%g% th t he

camera no ese protrusions which have passed thro
side of the through holes located in the printed circuit board are glued or

d b : t ol.e,s at it wll not, go back out
Through the o suoropish Mhs AT UAhD B tii S8, cbirablatp FRUABRHT ne o
' it b d t he back f.the canera dul e. A .
50151 03669 7PCT! SC2OPTHODBATHI of REHIARL o Bng Bomia)vebibeed disaressi OMe of a

phot ograph or video novie conprises: Mnipulating the pixels of the imge
sensor used to captufiest foral plangevhich isi meistairedst aplixededistimny from thappticadd

phot o or video.
lens module assembly.

36.  Optical lens module assembly of claim 34 may be fabricated directly on the
surface of the image sensor or on the protective cover used in the image

© Sensor.

37.  Optical lens module assembly of claim 34 may be fabricated separately and
later incorporated with the image sensor to form the camera module.

38.  one method for viewing 3D still photos and 3D video movies in a mobile
device is to colour code the 2 dimension still photo or 2 dimension video
movie.

39.  The colour coded still photo or colour coded video movie of claim 38 to be
viewed through éppropriate colour filters, in order to view the 3
Dimensional (3-D) still photo or video mévie.

40. A lens holder comprising special alignment features for easy assembly of :
camera modules comprising:
one or more protrusions whiéh traverse through, through holes located on
the printed circuit board or the back cover of the camera module.

These protrusions which have passed through to the other side of the
through holes located in the printed circuit board are glued or made to
become larger than the through hole so that it will not go back out through

the through hole, thereby attaching the lens holder to the printed circuit

board or the back cover of the camera module.
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41. A method for blurring selected regions of a photograph or video movie
COMPIISES: |
Manipulating th¢ pixels of the image sensor used to capture the image or
video.

Post processing the captured photo or video.
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