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BACKGROUND Technical field [ 0001] The enbodi ments herein generally
relate to a field of photography and particularly relates to a 3-D canera
system TWe 2emmopdisments herein nore particularly rel at epcranziyvasoiédl e 3-D

canera assenbly with a dual canmera arrangement for a still photography.
Description of the Related Art [0002] 3-D inmaging or stereoscopy is a
techni que capabl e of recording t BAECKGROAEYBnal visual information or
creating the illusion of depth in an inage. Human vision uses several cues

to determne relative depths in a Peherulfddscene. Sonme of these cues are
acconmodat j on of the eyeball (()jcg @i’on of one

as foll ows: stereopsis, : [
obj ect by and?¢H{ ,Tl%@_uﬁflé?fﬂ@&n@i herein geppralyorelal ppelieldg giRgraphy gand
| near @%ﬁﬁﬂ&g&;ﬁﬁtew L §3 R fat %})%{%m.h?ﬂ@ enﬁ&%aﬁ@w ﬁﬁeg}p mfle ?ghi@&@ues,

bl ui shness an ange In size o tured pattern deta t he

except tréiatefitosd vavieble 83-B pamsmnassemblyr eitht a ainal cémeradamargsimenalfor aegidls
such aslpgai nt i Egs, phot ographs and tel evision. Stereoscopy is the
enhance®B8AtC8E¥he i1 usion of depth in a photograph, movie or other

two- di mensi onal image by presgat}pgoRophk ®BIkoy #ifferent imge to each eye.
[ 0003] The differences between the R ght and Left pictures are the nost

i nport ant vi §0@02]i3APoimaging rorwktexchswopy isr ai achri@es capably ©fi reeordinge pirhe-of an
i mge. The greater the.diff.erence, .the deeper is the depth rception,
(0004} FREGITahSI Y BFEBErSh PE SRRt DA L sharkben G evel iR S

i 11 usi oRs&d Ruéran@ck @B Brifiak felivelidptts TREPorceivee s€étel 86the WRIhebO 1R Rgee
depth perception in the brain is to provide the eyes of the viewer with two

di f f er edellowmgereopsis r@g@nmodlgtiqmv@f ;sl spehalli weglugipnt ofeormmbiesbjpycanothgrt h a
certain 59 t\élécgé[gl iiliaf %Rgg? )rc(])gglg%)@regt o%q&%wnts?zet, ngeaF %%%g?&f?)ﬁ‘ﬁ%n& g)tosill}lg}x, a%%,ﬁ Z

nat ur al | i veri Vi sion. eginning o

21st cereustirdidhkedhith® blshAgssaindtdhang@gmn sike df gixtwkd panéragieagihAll 5f eéreeo
| enses were introduced which could turn ap ordinary filmcanera into a
stereo CHPferexceRt thsi HEStatvep cBE apresfdti oh etraditiqnal gwosgimensignalHpress aieh i@ ect

them t hrpgﬂﬁﬁgi‘ p'%lotographs and television. Stereoscopy is the enhancement of the illusion of
depth in a photograph, movie or other two-dimensional image by presenting a slightly

different image to each eye.

' [0003] The differences between the Right and Left pictures are the most importailt
visual information which our brain uses to perceive a depth of an image. The greater the

difference, the deeper is the depth perception.

* [0004] Traditional stereoscopic photography consists of creating a 3-D illusion -
starting from a pair of 2-D images. The easiest way to enhance depth perception in the brain
is to provide the eyes of the viewer with two different images; representing two perspectives
of the same object, with a certain deviation approximately eqﬁal to the perspectives that both

eyes naturally receive in binocular vision.

[000S] The beginning of the 21st century marked the coming of the age of digital
photography. Stereo lenses were introduced which could turn an ordinaty film camera into a

stereo camera by using a special double lens to take two images and direct them through a
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WO 2012/ 007957PCT/ 1N2011/ 000145 single lens to capture them side-by-side
on the film By nounting two caneras on a bracket, spaced apart a bit, with
a mechaniwonef»anedsn pi ctures can be taken at the sane tipgg/aNIhEo@neETi se

met hods for camera control have also allowed the devel opment of nulti-rig
stereoscopi c caneras where different slices of scene depth are captured

usi ng disieke lent to gapBre ey pidedytsidegan thefdmi Bageeuntihgttive Ogmemyr?aar brafkae,n
conpose r, o: q r pi.c i mage Lr. This all.,ons

i rrpm(;r t a(rglP éc?gg)%}%ﬁs? l%)l? ‘Igﬂg g] e[%%%? Iéls%'gk]}é%%@nﬁ gtzlfegecra%sqeetlgg%ns g@%ﬁecsapgﬁ}”é%e’theati on

whi | e | gsisenpetitodst for egint?s @nerohsaivgnash |atisseaf thiehae\deiinkend Uskd &fulti-rig
[0006] There have been caneras having dual canera system which work on a
par al | aRiCHSFRINe FAIRcrasT ae et detent slicenakscsne derth armerptured paipaidiffesentantes and
never c r J i separatio o rasand their
vi sual ?%%Etsgtggﬁsrgg}g@ lﬁg%%e%)ﬁ{tﬁ@tl%er%g&e}tg %%fés&o tos%‘cp??%e\g%fri@rgor%f ﬂ%ﬁ 1|n%ln of
one of tlkeoseupir amagd rpaot HEns adlows asmportast depdensobf tahecdn\wtocalliregiaéql deBer
diverging and generally they deal with creating a 3-D virtual reality

envi ronﬁéfﬁos%ﬂ? mﬁﬁeé‘?a“%tX’Bg%ﬁl?ﬁsv‘in&%‘iarnbfegw@m@re assigned dogs7 pf be debér i n
some dugldganera systens, the two caneras are so fixed and so held together
that the inter-canera distance remai.ns fixed. So the whole canera system
has to be adjusted for taking inmages fromdifferent angles. Al so, these

canmera syste sipgl e, eyepi ece, which affects their fynctionality.

[ 0008] Hgncemgf iﬁ?rg ngﬁeB%‘-ynf S?mﬁraéa{%_}”é Qgﬁe?ﬁ.’)‘??avﬁytsﬁ‘?“h"aﬁ% Vit a
ar r angepgallai phehdhéhonh eTHATBEAST HeBdP A UsikR M agneddtd réma&ﬁd%draﬁépﬁrﬂﬁ%@%ry of
each other to provide a 3-D view of the objects. [ 0009] The above

nent i onEAVEFESr tidere 1o laterpk sepaeation g stharteo antsrasnandatheiradsrad Semd. soerces.n,

whi ch W 0 eadi the fol | ow specification. OBIJECTS OF
THE ENE\HS%@%F?%%%E ﬁ&& St Y iRl 58 Visish 6Cone e caRESL Th o%er caimeras, E_’xe
axes of the two cameras are diverging and generally they deal with creating a 3-D virtual

-reality environment and models, not a 3-D vision or view.

- [0007] Moreover in some dual camera systems, the two cameras are so fixed and so
held together that the inter-camera distance remains fixed. So the whole camera system has \
to be adjusted for taking imagés from different angles. Also, these camera systems have

single eyepiece, which affects their functionality.

[0008] Hence there is a need for a camera assembly with a dual camera arrangement
in which the cameras are adjustable and moved independently of each other to provide a 3-D

view of the objects.

[0009] The above mentioned - shortcomings, disadvantages and problenis are

addressed herein, which will be understood by reading the following specification.

OBJECTS OF THE EMBODIMENTS

[0010] A primafy objective of the embodiments herein is to develop a 3-D camera
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WO 2012/ 007957PCT/ 1N2011/ 000145 assenbly having two i mage capturing devices
in which the caneras incomng |ight-paths are noved i ndependently to

provi de amoeniranewd 3D view of the objects. [ 0011pcAnmthenocaky ecti ve
of the enbodinents herein is to develop a 3-D canera assenbly in which the
two i mage capturing devices work separately independently from each other.
[0012] ayesmbdnbetieg twbjnaegs eaptusingtdesicesrbonhieb thescanearad mcpmingdightwethsprea 3- D

camera ass rovide DV f ect,s directly, wthout using
any cor%(ﬂﬁeg A%Sné)enﬁr?'t PP (l)cgeeasnsen;h%vXe8 sua?wd)ta%{the Sejedl [0013] Yet anot her
obj ective of the enbodi ments herein is to develop a 3-D canera assenbly to

facilitate a converogence of the light rays to ensure si_mul t aneous | ocki ng

of the vi ewd0@kIlchathsrephiedivgl Isthsrenplpdimenty dierein is to d[emim]a ¥d? camsiner
obj ect gfenﬁ}(ly fr{%‘n%ﬁ%éjfw@l%a? Q%tﬁhﬂg F%\fdéeg]vg@lé§gﬁa9at@ n (ﬁéﬁ&&ﬁ@ ?5@'{13/

wi t h non-para optic axe t ‘anot jectrve o

enbodi relrs herein is to develop a 3-D canera assenbl y in which the

di fference caused by differing angles of the right and | eft caneras on the
target is used for 3-D effect. [ 0016] Yet another objective of the

enbodi ment s [?ﬁzﬁ'%t aﬁoﬁu@r g5 ¥El RO BthS eBbB&'i‘i?ern?s ﬁé&‘ﬁﬂ?kﬁ’ déxﬁ: c‘ggh %%%Q fa“t er

obj ective ef ive distance Is variab and o
obj ect asmdﬂ)atb/lamfmlgésDozﬁew bétlertﬂngmttsrthrcbﬂy,hmldmum uying lny ecropeter pmgralnyto
apparent fromthe f | owi ng detailed description taken in conjunction wth

the ac®5MEsh FH&“&‘r ‘ngs.

[0013] Yet another objective of the embodiments herein is to develop a 3-D camera
assembly to facilitate a convergence of the light rays to ensure a simultaneous locking of the

views at different angles on the target.

[0014] Yet another objective of the embodirments herein is fo develop a 3-D camera

assembly with non-parallel optic axes.

[0015] Yet another objective of the embodiments herein is to develop a 3-D camera
assembly in which the difference caused by differing angles of the right and left cameras on

the target is used for 3-D effect.

[0016] Yet another objective of the embodiments herein is to develop a 3-D camera

assembly in which the inter objective effective distance is variable.

[0017] These and other objects and advantages of the embodiments herein will
become readily apparent from the following detailed description taken in conjunction with’

the accompanying drawings.



SUMVARY [ 0018] The enbodi ments herein provide a three-di nensi onal
canera assenbly. According to one enbodi nent herein, a variable 3-D canera
assenbl y worgprymess7a housing. A first camera unit is aseemhNzdihngsde t he
housing for viewing a target object through a |eft eye. A second canera
uni.t is assenbled inside the housing for view ng of the target object

t hrough a right eye. A common, shar SUMMARYrol unit is provided for

adjusting th i and t d . A horiz I 1 el
i cator 1o IMMELTHEeRBORGIGY RERT FOP St SBEHAMERREL SETS sy
hori zont g{ccbRNE to AR dnRIEMPAARESSE] D GarliBld 3 TScMHAY iags%gm[bg% Apidedldl fANRQUS

to
three dinensional view ng of the target object. 19] " The common,
shar ed cdnfirskameiatunitag abssimddedaimsidp dhealdusimedbr viewing a sargetrabiesé dundglcalat a

units to captfure an inmage of the r.get. .obj ect at | ur.al i of angles to
b ovi de_ 4Yenb et ameranal iy PoSrhBUaR iR e e §r Pielilk o e laedT 8055 o
dept h of RroRgh GeREht0syeOfA @oi e sHird@NSdoattal uhitagPréfidéd ort @djﬁ:ﬁinfgothie ekt
[ 0020] - The first camera unit cor‘rErl ses a |left eye piece and a left_arm

connect edamera aid thegejong camerudh herigsinupasaliel yndigaterels degalndctaltio)d thetfarenst e
first set,of qbaliel %nitfaet]f ﬂpé Zr{otr)i%ﬁﬁf \&Ed %%”id{é%ei ﬁ%?%}sg{;%g];?rglt ggr]ﬁ]rc#v?cjetd fArg!rs

provi ded. e or nore OWS "are provi or a

forward rsghatdnesusahreeliemb@fiénadhiewidy dfthé tdrgiiobjeri.rror / prismconplex is
assenbl ed at one end of the left arm A left side display screenis -

provided to display an image of the target object captured by the first
canera unit. I t s 1L L0 S¢S ife C .09, the
[ Tont rays o MR Syl SShEP RhEQPL O oG Rlont B frllard!
regul at eseddnd @peratinas tofcaptuee tinrigiage affeha targett othjoctadt) aipluralityoofeargits of

the left objective to converge lLight rays on the target object, b
ad) ust i g EACHIG SRATSIOBR TRYEPL chE Mol BEGBrag e of Aed bl the
target Ogigﬁcg)t)i/&{‘oftah%éef%%lﬁ%iénaﬂ'ix%ﬁg‘e SNHe th&etloBfctr. Si de display screen

sinmultan The second canera unit conprises a right eye
pi ece and a right arm connected to the housing through a plurality of

t el escopi cal | ded second set of barrels. A _secon Dt orized control-
System for t naO Il FBeist FEREF oBf ot S ik BRFF R 2arbave el ded
in the righhoading fiRough fOpRLIty It Rldsedpi@llyt BeidaBlY fidt MBet Afrbaiftls. A first
mrror/prismi lens conplex is assenbled at one end of the right arm A

ri ght si deotgiizadl coptreksystam ifer the dafi eranlist wevided fPrg omgorenieftreblepavsodre previdest get

obLect 3R il i KBS RGBT LA gr . R TR oS

si de di spk@ybiéd 8€bhd BDUDhet B dringt 16Fbfige tdisptayagidlednns prodilded &y dispiagcan
[ 00221 The second notorized control systemregulates the operation of the
second camegeaolihetarget ehigas septareddvethe mirst sRmereunii. ghae ebhmers leftsidomimig és ge

light ra n r ohj e ] i did g .ght

O Ot h U5 SRRIn O S B AT €, RRETRD B0k Rl i

and the rsiygéh ®idatedithelopyrasion agnthsifirel tangausilityto adjust a movement of the left:
objective to converge light rays on the target object, by adjusting a bending angle of the left
arm, for displaying an image of the target object on the left eye piece and the left side display

screen simultaneously.

[0021] The second camera unit comprises a right eye piece and a right arm connected
to the housing through a plurality of telescopically extended second set of barrels. A second
motorized control system for the right arm is provided. One or more right elbows are

provided in the right arm for a forward rotation of the right arm. A right mirror/prism/ lens
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, [0023] A common notorized control for both the Left and the R ght arns
are al so depl oyed. [ 0024] The i nage processing unit includes mrrors,
prisms, |woges/mmng7an i mage recordi ng devi ce. [ 0026/t 1/Hdonst canera
unit and the second canmera unit share a single optical axis for focusing

t he i mage on a photographic filmof for displaying the inmge on the |eft

si de di sginmples trasssmbled at dree endgifithsiidet ains pl aghtstleabisplay sdream is peavididnfyr and

tori he 1, . ’ devi ce. A pt i f the.fi t
ot ancispeBEAs 8ed of HE BHEs R el AP hEsohd cRpiaimib DB PEAIES on
to the tﬁ%ﬁ%‘id@ﬂ@&% -are providddO@2 8bndtRang Ghht ARMfRME tieh@rdek @BfecBtdRIEsht

attached 1o the housing and coupled respectively with the first camera unit

and t he sdedisplay aereerathoeiigh tharght abjgctize andiilg righéeyd pjaee. ar m noves

synchronously, independently, nanually or automatically, synmetrically as

wel | as non-symmetrically for focusing the target object. _ [0027] A

| engt h of an @OR2jcahe padohdimotbfiged tdmiol Gastemarepiliates ahel operatto tolfi i sevond

optical path in the second caner tuni,t is varied based ?in a di stance of the
%ﬁgr

target obfRER unit doradinet 3 moypme be gight obipdivere copvsae lighivgyaonrhe targst
enhanci ng.:t her 3- 3 ' i L J:echl | es
ot | oast e by an e bendiF ank orahy ekt i, B0 e SR S P RS
2012/ 00 785adPCh/tHNA St Ty 6 Pt and tjeatdht vide disglayisgietn sinpudaheaslyar e opti cal |y
coupled to the left eye piece and the right eye piece respectively.

[0028] The assenbly further conprises a Plane Polarised light filter

or i ent ed ver tjofak) x/BAThEOMAL %l Buol ofhuPHENURY R tehight Tabhns GRIRLS

. t
unit and the second canera unit respectively.
deployed . -

'[0024] The image processing unit includes mirrors, prisms, lenses and an image

recording device.

_ [0025] The first camera unit and the second camera unit share a sihgle optical axis for
focusing the image on a photographic film of for displaying the image on the left side
display screen and the right side display screen or for recording and storing the image on a
storage device. An optic axis of the first camera unit and an optic axis the second camera unit

are adjusted to converge on to the target object.

[0026] The left arm and the right arm are attached to the housing and coupled
respectively with the first camera unit and the second camera unit. The left arm and the right
arm moves synchronously, independently, manually or automatically, symmetrically as well

as non-symmetrically for focusing the target object.

[0027] A length of an opti'cal path in the first camera unit and a length of an optical -
path in the second camera unit is varied based on a distance of the target object from the first
camera unit and the second camera unit for enhancing the 3-D effect. The left objective and

right objective includes at least one of glasses and lenses arranged as a graticule. The left
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[0029] The first notorized control systemin the first canera unit and the
second notorized control systemin the second canera unit are operated
based on wo 201@mis7of the i mage processing unit to cont pol/mm2mov@nEent of
the left arm a novenent of the right arm a bending angle of the left arm
and a bending angle of the right arm [ 0030] The assenmbly further
conpr i sekjectivehd righeliecitvaisreontivelly counded fodhe [fi evgryedeend thergheye picsases
and m rrorsthnpl ex unit (LPM4) for the first camera unit and the second
camer a \RREHYe [0031] The right armand the left armhave a plurality
of joints to nove the left armand the right outwardly and inwardly to

focus on the target object. The right armand the left armare nade of at
| east one of [0828L1h Qar"f’ﬁsqnﬂkﬂérfu&bﬁli COmpFses| acklppe hhodaristl calighfofikier grpmted

control W%Fﬁta?{'j E%gl‘rl\/]g%wa}t BEthk &Lt c%ﬁ{élr@ﬂqu LAE tHe! BBndeMera uni

[ 0032] npri'ses a naster - ave canera systemfor an
out doorre@pdauselyll phot ography A master--canera in the master -slave control
systemcontrols a slave canmera in the nmaster -slave control systemthrough

a wred network, wireless network, an internet, an intranet, Wde Area

Net wor k (V\A'\?oogqqdm@ﬁ%t A6z LIRES Sy5AN) in fﬂaeﬁﬁa%&rﬁéracaﬁ?aﬁd ichdedag a
control panel for adjusting orientation of the slave canera in line with

t he t argetoriabj eentrol system lpab@@@coAd @@m@rmgnt ‘areqperaterh batiedwnt acheytpitrof the

t he- assenbl i se si.ngl e caner { ai n oarl d filter or a
si ngl e %’W&eé@ %‘b& B%‘%ﬁoe?ﬁrgré)g @gﬁe%pﬁgﬁh A%fg%l%%ean@f% 0? ﬁlé e gl

phot ogr géddihg an¥fe ARLIBAIRNA@TH NG bhbRAI right arm. [0034] The left and the

ri ght Arns are adjusted to focus on the target object while keeping the
left armand the right armin statlonary condi tion. . [0035] The left-

si de displ ay N0 and dj £ a
group conpri @ﬁ%]eg Pyc rﬁf}lél% gp Sa%/%?%%)a ¢ ?az’gen ult%% g%gg’%mia??]ng
di ode (lleEQ)prIihﬁépﬂeih)ée§@ﬂicﬁﬁﬂrraﬂdcoanpﬂéﬁslﬁﬁ @t ayfos Qneamst(daal%)a unit and the

second camera unit.

[0031] The right arm and the left arm have a plurality of joints to move the left arm
and the right outwardly and inwardly to focus on the'target dbj ect. The right arm and the left -
arm are made of at least one of metal and fiber optic. An ¢lectro-mechanical power unit

controls a movement of the LMPC4, the left arm and the right arm.

[0032] The assembly further cbmprises a master - slave camera system for an outdoor
3-D still photography. A master camera in the master —slave control system controls a slave
camera in the master —slave control system through a wired network, wireless network, an
internet, an intranet, Wide Area Network (WAN) and Local Area Network (LAN). The
master camera includes a control panel for adjus‘ting'orientation of the slave camera in line

with the target object.

[0033] According to one embodiment herein, the-aSsembly comprises a single camera
with a plain polarized filter or a single charge coupled device (CCD) or an image sensor for

the 3-D still photography.



[ 0036] The assenbly includes a housing to acconmpdate two caneras for |eft
eye viewi ng and right eye viewing of a target object, a common control for
adj ust i ngwoheidfdorssy canmera and the second canera, a horipzenNpal/ado€s

indicator to hold the first canmera and the second canera at the horizontal

level with respect to the target object and a variable i mage processing
unit for sinfN08AhEbe deft And thedilghsndingmaie adjusigdng forus e theataggat oblsicbpthile

[0037] JThe.first .canera includes a left ey i.ece, a left armconnected to
t he houg?ql?bngtth? %I%etbﬁgﬁﬁgagmlf/lsgagogﬁraézgn@g?ﬁel s, a notorized control
systemfor the left arm one or nore left elbows for forward rotation of
the left arm a left objective assenbled at the end of telescopically

proj ecting |-H085hiThe left sids displapsereeneand theaghtrededisplay scrpet @r selected ftom ar

conducting |ight. rays, The | . ahj j j ' . l'i ght
ays 1 r Eine eRppEY i Lo gl bl BRI Sortdh AHAMELBRuD SROPYERBT oty

t hr oughsdrbg drataaslasheddissiay saters@I®mM f or di spl ayi ng the target object on
the left eye piece and the | eft LCD screen sinultaneously. Simlarly, the
second camera includes a right eye piece, a right armconnected to the
housing thro apirgal 1y, exte r ps0 ol gy tiepleveyst em
for the ri ghFﬂ’gﬂn?hgﬁg&(%bqﬁéé%uﬁfh?agﬁlggl\%s&?g@ﬂog? war d ?%f%? fé&ﬁr lgfﬁ etyﬁe

ri ght awiewisg andytightotjeevicivire af5s ¢argéteabjert, & kemema amtiok fasahpiting| thy first

projecting right arm right LCD scre an ne_or regight mrrprs for
conduct FHEETR G the %‘;981.13 $HEOHRy @Lﬁf’%"d} BAERIS) énqq%‘g%%rdioﬁ‘%({lgghet S{r%tcgfﬁI}IaeFag%“‘IoIhSht
rays frodpohfeahefadfith©Rb@Lintd et vt deBisbcP RN RergaNabjest b d Piiableditiagdr m
through the notorized control systemfor displaying the target object on

t he ri ghtocessimngpingtcfor sintiltaheousitlye dingDsivopledewinigmithetaeast gbipet. [ 0038]
The eyepi eces of the first camera and the second canera are arranged for
viewng a picture are novable so that the inter eyepiece distance can be -
adj usted to !(ﬂﬁﬂ] The First\WandRLAL RAIOS HACHE 1R 14 A FO 4 Borgieeted its tiRntarisiag t he
canera operator, based on the inmages being fed fromthe right and the left
obj ect i thesughitelsisenpicablyl exténded brirglht a friotarized jcgniselossisieat farthe dafhammeoneput

i ght path f the left and right,c 1 I [ | i

fiter " PoRErdteats r g BTl oF Fbb = KR SR e sREBleg e e, ¢
provi deg]dsespi€ARN pfodeding. lefthgmiTod Qéft 260D cRidenodndoné e waretes ndrrers for

regul ated based on the output of the inmage processing ,uai ts é_o ctBntroI t he
mov enenconghgting kg ans. Age dgfh plisctbre is REuateddo cPIVsrRS RS lighapyhHem 1R areet

obj ecti ve. r : i ' r bt ot @rVi ew
he 1 g Se D B 3 PP o e by g e o o

i s adoptiglabing thejtagti olgetthen thedlefiaayermsce dtdethe dafidrCIR snteenlsipeltdneowdy.aut o
focusi ng. operation and adjusting the aperture and shutter e etc. A
hor i zont Hnilarlye the 560 ‘l’aél'lle{r%IquhIf%F aateht QYesplﬁ?eO\?irI?gaa%c%eﬁéﬁﬁ%%mgg at
the hor ?tlﬁ hat!elek&g)‘?éallg%x?e‘ﬁ‘ab@ b s, RAMBIdXd 85t Systdhl FoPHR GEM Yrthéhedor
unique I1g I'mage pi-Cture processing systemprovided with mrrors, prisns,
| enses ande aighi ¢cthges feciordamigrotaionad. the right afn@OhtTolgedtivagesanatded di thg
device is a_digital recording.device or .t i mages are recorded.on.a

phot ogr SpthpLtetaseepicatyePrpieaiiRe B aimy ﬁé‘%‘égﬁ eSCﬁ%S? %’%c%roéén%Sﬁﬁthﬁ%Vi ce
or an i -gavi.ce. : 1k i : Of orfvB@ el fidhet meratrnd -

t he secgﬁg&ggrﬁ}grﬁgg&g xf[agﬁ ]é}éeoﬁff’}étawgég‘%o‘j%g‘ggéa?&éoof fgr?e %odgﬁ . The arns
have mukdrggl abj¢onibyt adjasiohgebendwy svgleshofhtheerightcrepetideugh e matonized isentrolThe

h I i nd d I ' | Ly. N ,
Syt r FEs JoRdRREv g e BT PREL pritas PN e B B0 RS Huerecgy (e

length @fndifiReR® can be varied based on the distance of the target from
the canmera, as well as the need for enhancenent of 3D effect. The notorized
control. controls the novenents of the arns to adjust the |length and the

le of d th i zont ' i ndi | d
the. canor as JORT ek ioBmest phot fRTEne® al i Aol Epelh e SYRRED 1 15,
ve { L | callewify a PRthre @R Hokbleksh et &b inted et iedd dithn@ndhnltefddjistaginto thejér

pat hway. .
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[0042] A nulti position primary lens /prism/ mrrors conplex unit (LMPC4)
is arranged inside the housing on a comon optical axis of both the
caneras. wbeoldde®47i s nobil e adjustable. The LMPCA i s appiraN2i&o@i4s mage
transferring set present on each arm WD 2012/ 007957PCT/ 1 N2011/ 000145 The
LMPC4 is fixed in the canera housi ng which focuses the image on f{lnror
LCD or epeisthor afthe demewepemie, basedon dhe istagen beippladstienihe,gehy %néraﬂé% efihen

the right and the |ef : h 3 '
non- sy AmseRTSatiencalertish DY RO, o Ay RS bpficbeltdorme tefl |
to cangpa)idhP cXadas  The st pdlariue i fder isTRertiaaliy Haizentally tarjehted] dinnt s -

allowng themto nove outwards (away fromthe canera) as ‘\éﬁgl as inwards to
focus dGmagaprgetssinghmitas provades fonerehermeea. dihe gpoterizzg, coghpl F CRPREP are

materi al conbj nations. Th - o i ed
based 6?%‘&?{%‘9 h?sg g9 ﬁ'gge gFP ﬁ %J?fgt@? tn??%ef ® %geﬁréglrn g%gg ?&\Ag? 11%32@01%6?%%&% ggg ﬂ?éo r
enhanc epRdihg @heRP fthe cirms Toensire ahatobatk chambirativgsosvercoumérged onus sthgleo - nove
the primary LMPC4 and the arnmns. éa[-)pe prior LMPC4 ishm)unted on a platform
whi ch clgsiraddargebsimudaneualye Mt Be IRRees ASAURY hpugh RGO @Mid3vent f or
accurate convergence of the right and the left optical nmedium As the
degree of convergence increases, the 3 D effect also increases. The LMPC4
i's mounted t[003%)ablcemmahesritrg ibedopseh farhativstigisttharieo| amerasp lihg ommen a.

The LPMZ4 can be nounted on each.arm.al so.. 004 inal ampn
cont r olcoBYek REHOrES BRQPERIPS CReratisty e A8 fhs Efplelaﬁe %JrﬁldSﬁ?ﬁée&l%gﬁ’ Cel rage
processgj ' i gﬁ?;% Il RheHi is bfdviedd6 Yibliae 0Améras at the horiz@inl laveditd ef t)
opti caﬁloglggl'ltﬁgfrr@.émzr e vgﬁlggislédg(?ﬁe? functions W?’]i cnﬁ ar,g controlled b% t he

si ngl e avoitt anyl pasaitaxesrraas.el teuasserlly heb aginiqusdiaht imLagepIGREs REPCCSHIR PEs peed
adj usting,. etc. . .0044] The vari able | -ocessing unit (IPU) is
adopt ed’rg‘ﬂflei}”fﬂ]Ir?lgﬁésoﬂésqlﬁﬁ%?e%ﬂ%?{lsli o1 8?“\‘2?‘2&?%8‘;% " the target. Th(laJ) | PU

is a unique'light inmage picture processing systemmade of mirrors, prisms,
| enses along with inage recordi nge device. The i rraﬁe recordi ng- devi ce can be

digital or i[004YrThreinpiest iseordisiei devicel ¥ mdicdabmicaidieg f8VIGR LT i RS i frent
2 con JPESHELSE BGPTSR PGSR0 1S TR TRTBelcper o

a conv Cros a-circ eright and |eft
i mge %Q%gékaﬁomvﬁ&. (IPU) is provided. Oher tracking systens that are
al so used includes |aser, light, etc [ 0046] According to one

enbodi nent herein, the various conponents of the 3-D canera are as foll ows:

a digital SCldos1 U Bimd 1 dfMhe it "Simeta Wn§WhE | 86 LaheB L Ee Releopitully €T ,
projected out of the housing. The arms have multiple joints and elbows which move
independent of each ofher. The arms move synchronously, independently, manually or
automatically, symmetrically as well as non-symmetrically, for focusing the target. So the
length of the arms can be varied based on the distance of the target from the camera, as well
as the need for enhancément of 3D effect. The motorized control controls the movements of
the arms to adjust the length and the angle of convergence and the horizontal or horizon
indicator system holds the cameras at a horizontal level. There is a plane polarized light

filter, vertically or horizontally oriented, in the right and left light input pathway.

[0042] A multi position primary lens /prism / mirrors complex unit (LMPC4) is
arranged inside the housing on a common optical axis of both the cameras. The LMPC4 is

mobile adjustable. The LMPC4 is a picture or image transfefring set present on each arm.
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WO 2012/ 007957PCT/ I N2011/ 000145 a flash, a nenory card, an autofocus
mechani sm an i nage stabilization nmechanism a control, a battery storage
zone, an WBlbi2wobens rings, a controls for nenory, a |i goranzoianocanbi ent

| i ght sensors, a speaker, a power switch, a flash one/two, a PC/ AV

termnal, a trlpod socket, a buttons or controls for powe m a
shut t er ThellA4R@4 issfixndrin thewesmati heusing which focuses R lmaged%i)flie@rm & Hean

navi gat o Thus CHBIR

assenbl ﬁtoé?%ﬁeelcteoglg%ﬁfg?o? ﬂfe%hgg“e@{emog g gg%glghmtgﬁég rl% r@j tg%t ives to a
desi r ed g uelyndidnbesly a,y,ym{aﬁecal ?t @f n@pgyrﬁmbtrﬂaﬂj‘z athe docdtionhef thef LPBICH s ght
i ncident |ight beans easily i cient] égand accurately to hance the 3-D

ef f ect . altered frgro0¥8Y1 /(Gb@?stﬂ;tﬁglaﬂ‘{?r%nt@ LKA difarthest ﬁ@F’eFﬁneré) arms Gy e
camer a ?@ﬁ thligs[aéo\‘/’%g%g“ %98 a§d Ba%?a 9 Ve eTéBeasC@éI%@lM&sem

consi st e mas er s the slave canera
pl aced a} faeuk @ﬁga@bts TaB@Ang hre rﬁﬁie&ff&y)letﬁlr@rﬁlieh eptiast ethecapaterial caminations.

t hrough wired, wirel d t t/i N,
Canor o vtipaits of i fatidaq efh s T B0t CRH Bnde (isFRPe 6L et o Samerd = &1
remotel y. JIh hlez%sn@ﬁ h%rrre%a%lr Entiase et QRBIPLIFRANEhe él@étr@%e@ﬁémm pol@r unit is

ori entat| on .o ave canera I n space to OI’I ent it towards the target
The sl auged anmoee thamprinearyrhMRIC4 andathe adins.cBitd s LMPC4 damerated onta platorar e

synchroni zabl e with master caner Th

Va1 abl GHhiohEa WAE ARG WHCTI s BRCHea TS IR ara ot fo TRy aEp e S
camera. g gﬂﬁan&%f leBUSRichiORS didhn. tAretheBRERe Mebnt Bigendaainercasssptie Ale
simlar tot vari abl e 3-D canera used for stil] photorah 0049]

Q? glo;g.t (raugfetbalw encesabesdiTire rhMPi@ﬂ é$ mounted to gRApde a sharinged e\;we%aled?ghéefl@
(o] e . ma e flat
Phr bugh atstsresior e ERFS cabd® P BAREREEEhERN Se20 ™ mmges can be cvec

pr?)j ect eg on LCD Im)nl tor and viewed through a 3-D goggl es or plane
pol ari zed spectacl es [ 0050] According to one embodi ment .herei.n, the
movenent or t[ﬂ%ﬁdﬁmngienommomwelrpbfmstear i Raaddedh forcogiielling the He teaddhon

the tar bj ect d
| ef t m)t?l i ef)wéle%ubgﬁ{llr%%m Oéiamé% 6@% stting (R:Q?fc%%/\%T o 6 BESH ARbq8k) Ypiioar t he
2012/ 007§§tzﬁgrﬂ"hé\|35}ldds%ﬁér4@nctlons which are controlled by the single control system are

auto focusing, aperture adjusting, shutter speed adjusting, etc.

[0044] The variable image processing unit (IPU) is adopted for simultaneous three
dimensional viewing of the target. The IPU is a unique light image picture processing system
made of mirrors, prisms, lenses along with image recording device. The image recerding &
device can be digital or it can be photographic film as according to various embodimeht of

the present invention.

[0045] According to one embodiment herein, a convergence tracking target cross
with a circle in the right and left image processing units (IPU) is provided. Other tracking

systems that are also used includes laser, light, etc

[0046] According to one embodiment herein, the various components of the 3-D

camera are as follows: a digital sensor chip/ film, a lens, a view finder/LCD screen, a shutter,
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100511 According to one embodi ment herein, the outstretching of the Ieft
armand the right armaway fromthe canera to the maxi mumincrease the
angl e t havoizs1wbisended by the left and the right pathspetr/iNia/omect .
[0052] According to one embodi ment herein, the retracting of the left arm
and the right armtowards the canmera reduces the distance between the |eft
optics anflashhe miegloty cptd, s awtdfocati messhanisie, anghage stahblertion anedepisy: dal

path and the right visual th bj i i i mini
et h peptith roRtey Yecs 2Paean Pl s 188 fiks, LGRMbINE: dbaford MiBhETCH

enbodi m%g-fbiéh‘??ight”sen%}@, d §lhked! Mpenet SWHehy i ghdh @feroway & POEAVaetneidalandripod
protruded to cus on the target object. One or nore el bows adopted in the
| eft ar noeked a histons ghtontrals fsinesver.it Z0gmadr HUHYLEICA N ad‘PenEJHQCIIug‘InE a4 nd

the right armto focus on_the. et object. [ 0054] According to one
enbodi n@ﬁt"ih%filéi’ﬁ?e 'ngaFlé?‘%ng‘BFﬁé?i ve/ LPMC and the right objecti vg/ LMPC of
the first and the second canera are noved or adjusted keeping the left arm

and the right armat the fixed posjtion to focus on the target, . obj

[o|055] Accor dP0dy]1tThus e antiRs; %li’ﬂd“ﬁ@?téioﬁ,theag' AYPEracRer Y%ﬂ?ﬂegb %ﬁﬁfsh

pol ari z f.ilter.an i i e
20 st 11 rtogf Spfsfediel ¥ fuciaiuRl o RaReERAELInE RNvRT e atler Srcal
enbodi Nefiéende @ ShdleMiahtl right ineident lighp peans edsdy, elfidienthdendaasuthtely énenhance
consi dered_in conjunction with the follow ng description and the ,
acconparth¢ dd) effeshi ngs. 1t shoul d be understood, however, that the follow ng
descriptions, while indicating preferred enbodi ments and nunerous specific
details thereof, are given by way of illustration and not of limtatiagn.
Many changes [0048]rnbetiofdingttooms empodimennderein, tthimestche slavypeamera; pstem is

S
2012/ 0079 RCH Mo RARd diav BRI nFTa PRotdRuRiNoth d(skanttiEin DRAMSINGEGM the master
camera remotely through wired, wireless and internet/intranet, WAN, LAN networks. The
master camera controls the slave camera through wire or wireless networks remotely. The
master camera has a control panel for adjusting the orientation of the slave camera in space to
orient it towards the target. The slave camera can be moved in all directions. All camera
settings are synchronizable with master camera. The distance between the two cameras is
variable. The two cameras can also be used as single still individual camera. All other

configurations of the master and the slave camera are similar‘tc_) the variable 3-D camera used

for still photography.

[0049] According to one embodiment herein, the images can be viewed directly or
projected on a flat screen. The images projected on a flat screen is viewed through a 3-D
goggles or plane polarized spectacles. The images can be projected on LCD monitor and

viewed through a 3-D goggles or plane polarized spectacles.

[0050] According to one embodiment herein, the movement or the adjustment of the
left arm and the right arm to focus on the target object is done manually by an operator or

electronically by the left motor and the right motor respectively.
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[0057] The other objects, features and advantages will occur to those
skilled in the art fromthe follow ng description of the preferred
enbodi menwe 20erm@ies7and the acconpanyi ng draw ngs in whi @lr/iN2011/00008058]
FIG 1A-Billustrates a side view of the 3-D canera shovvi ng vari ous

features, according to one enbodi nent herein 0059] FIG 2
illustrates #0051 cepmtingio mq@nﬁlommmﬁreﬁmmmqpqﬁ}ﬁt‘?}ppéof@Fé‘%ﬁ‘:é‘ﬁ?ﬁ@dflt?l nts

and el bo of Lhe tr %@ggglgre#?ao thé &%Ffmtﬁﬁ GOr- DG d &g@@&a?&%g{eﬁﬁ&f b}hﬁ{ee' n.

[ 0060] ar? FYVRLEP Ster sl ave camera systemw th |arge inter

di stanc%ffg{d@ghggpﬁgat@g@tﬁéwjbctphot ogr aphy, accor d| ng to one enbodl ment
herein 61] Although the specific features of the enbodi nents

herein are shown in sone drawings and not in others. This is done for

conveni ence Qs Rl [ BHIERRBRINAE EARPIRL MRy BOMhlchitdin Bid Hie

ot her featur nce wt ments herein. DETAILE
DESCRI PTglhNarktobH-d SivBcinbiaNgSudeicRis| dibtance betwdef0b@left eptichend diel r@ght aptics

detailed d t f |
For m o gad rediepLaic ighe beoweg b thaisUg stk ool i G nanbe et il oBge | "
practicegd i, :la?ﬂgsiget i sﬁé@ﬁeg@]ﬂew fbf BF ihe RargditpRRt.enbodi ments are descri bed

in suffici to en ose skilled in the art to practice the
enbodi ments and it is to be understood that the |ogical, nmechanical and

ot her changes de w thout, d t f t f
enbodi nent s. Q@f‘“ﬁﬂcpgﬁh‘%\é‘) d’é‘?a‘?l%?lé‘lﬂie‘gg’itcﬂl‘?r ' %}ﬁn} sfb t%f@(r:%@gtrhg rﬁ%}? ?rm B
taken inegyckdddfdl Jﬂgtrﬁc?e'ast% focus on thk ¢6&lob é&@ O dromBreedtbOld st iheheldft

provi de a three-di nensi onal canera asse . The assenbly |ncludes a
housi ng arm aad tomrigldarm halps wafiepyard ro@ron éf theé% agm il ke el armgiRifogseon

Vi ew ng targettagjget obj ect, a common control for. adjusting tlhe first

[0054] According to one embodiment herein, the left objective/ LPMC and the right
objective/LMPC of the first and the second camera are moved or adjusted keeping the left

arm and the right arm at the fixed position to focus on the target object. '

[0055] According to one embodiment herein, a single camera with a plain polarized

filter and a single CCD or an image sensor can be used to take 2-D still photography.

[0056] These and other aspects of the embodiments herein will be better appreéiated
and understood when considered in conjunction with the following description and the
accompanying drawings. It should be understood, however, that the following descriptions, -
while indicating preferred embodiments and numerous specxﬁc details thereof, are given by
way of illustration and not of limitation. Many changes and modifications may be made |
within the scope of the embodiments herein without departing from the spirit thereof, and the

embodiments herein include all such modifications.
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WO 2012/ 007957PCT/ 1 N2011/ 000145 canera and the second canera, a horizon
parallel indicator to hold the first canmera and the second canera at the
hori zont alvol2evalo7esrt h respect to the target object and acrantabb@iistage
processing unit for simnultaneous three dinmensional view ng of the target
object. The first canera includes a left eye piece, a left armconnected to
t he housing through t elBREHDESCRIBRHON @ THE PRASWINGS0t ori zed cont r ol

systemfor th I ne or.-nmore left elbows.for forward rqQtafi on of
the 1ot arm ROSTETpERHe 808 e lBiR st uPiaeRe b ooy o Hoscvifirdin fg of
proj ecti figml @b tfokéwingalek&@iption(d? t5€ HeFBra&NemBOMEnRhts AR &n |8H tthérhécroﬂ{p%n;iﬁé
conducting light rays. The left objective is adjusted to converge 113
rays on SR¥RSHIRSNIGH]j ect by adjusti-ng bending angles of the left arm

t hrough the notorized control systemfor displaying the target object on
the left eye piece and the left LCD screen sinultaneously. Simlarly, the
second camner a[0058) tes] AaBrillghtratesyesipe eieey, ofahe BIhcaden shOWNRCE LD Geatilies,
housi ng t hrough tel escopically extended barrels, a notorized control system
for the ?‘icﬁf‘#‘g%ti”rﬂnec? OBFH‘?PGPSTer‘Iight el bows for forward rotation of the
right arm a right objective assenbled at. the end of telescopically ,
projecting right arm a right LCD screen and one or nore right mrrors for
conducting |i &%9]@1@.2 Tlhestrateg ht sidbjvént iofehd 3-Iadjaniste dithomabipke el cbpigft

rays on the target objec dj,usti ng bendi ng angl es of the right arm

t hr ough JtOF'PZS M%E??%#t§81?$%?ﬁ% @%,%s?or&ng;s Y% FHybedimenthegein. obj ect on
the right eye piece and the right LCD screen sinultaneously. ‘ [ 0064]
The eyepi eces of the first camera and the second canera are arranged for

vi ewi ng a pi cl006@ HCe nidlpattes g anastaatslaveeaimetasysene piitclargh stantisananfobe

adj ust ed N eye di stance of the canera operator, based on the
i mges b%l%téril)ogotrltig% Sﬁfrlg)h?tto &P %&%FO@H’& Prrge F@?’f’d‘ ég‘?rie\?es. A pl ane pol ari zed

light filter is provided in both the input |ight pathway of the left and
right caneras. The plane polarized light filter is vertically/ horizontally
oriented. An lﬂ%’d&ﬁh@)@és@@ fRecifin featusespeiohe gaodlisrenssabireivaare showiTlre some
notoriz r th S:.a regu d_based.on th ut put of . the

i mage p.fdg%‘g@g% na?glhurﬁl:ttlé (?t(})lg%gg{h?sofs {kﬁnee ﬁ'gvéeo?}%g e d° qﬁeasb%aﬁgi %@m & 1 Pof

t he ar mecombirswitleanshat albeftthe biher flajueatinveSorddrRe GAMAE 8880 McatShergh e
desired target sinmultaneously to view the. inmages acquired through the two
caneras. [ 0065] A common control is adopted for adjusting the two

Che aper ture andiamiay WESERIFEIOR G KB BRIOPHARSTSIERERY) 2 ="' ™

indicator is provided to hold the caneras at the horizontal level to WO

2012/ 007957P 145 v.oi.d, any paral l.ax errors. The assenbly has a
uni que i ght %éérﬁggjf%{%g gyéngr)c}egzggagsqeﬁg}/pgvgt LIRIFRA 3 Spdgite CrACFPBPELYIng
prisms, draniags tendfoan a [pagehsresDraing WBhCRe specific M&Qﬁ’ﬂqeﬂ_@ethht”ﬁﬁg be
recording device is a digital recordi nﬂredew ce or the 1 mages are retorded

on a ph&X¥Yesbis shown by Waeof ilustratieipt These gmbbedinmmtarang desciibadgin suftipiead
devi i ' hce . 067], The ; 5, Of. first
T TG T T e AT

and the second canera are y_pr

arms haviet rthe logitad, jretidricatngd edthavehanbdschapieemaid epgdefépRfine o @ldher .

The arnms nove synchrgnously, independently, nanually or automatically, '
synnetris‘é%ﬂelq(; thesemppqdimgats -@yﬁﬁﬁgrdeéealemdﬁsqrmmﬂot%fﬂgtqﬁ@fetnhétqlmtglem ino t he
llength gnitifesak@® can be varied based on the distance of the target from

the canera, as well as the need for enhancenent of 3D effect. The notorized
control controls the novenents of the arns to adjust the |l ength and the '

angl e of con e and the horizontal or horizon indicator system hol ds.

the caneras l@@fﬁ@ﬂ 2o W&Pé}me%gbt’éelps PEOVileare hireadimeagionslglemenal t er

\6:{ L:N;;lhés)ém%ly. hormteZ 2REAbYY iR [dde beRousidy #d1Gcdoh@REd A" Awd Slabnelds IR lleﬂpéjyte
'viewing and right eye viewing of a target object, a common control for adjusting the first
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[0068] A nulti position primary lens /prism/ mrrors conplex unit (LMPC4)
is arranged inside the housing on a comon optical axis of both the
caneras. wbeoldde®47i s nobil e adjustable. The LMPCA i s appiraN2i&o@i4s mage
transferring set present on each arm The LMPC4 is fixed in the canera
housi ng whi ch focuses the image on a filmor LCD or any storage device. The
| ocat i on“yrerped thaperond sameran pihorizen pyialel indisator ghholdrttie fing dasfeta adrhenove

h ' : - ' I t he .| ti the LPMCA
Lol o S0Py SRREE A M YR IO ARSI PR ekl Bilrte e hive

mul ti pl epjooesstrg it 6w sigutthissvut ohe®\iEmensioral tHewias ofRhd 1Rseti SWEL Hrife tidst
focus on target. The aLne are made of nmetal or fiber opticC or other

mat eri al “UBTBIRERIeS fsleit Y nigssgt fetbarm mennectsH o Ahrihousing tronghatelkesaopidallg
based oneiihgiedi C ; | as on the.need for
enhancement of %&Bégf P erg{)t.o h%\cg%eqtg{%g JatR e & é'q%ldv\(/)élr% Oﬁnnll(t)reiqgﬂfiléod“t B move
the pri néaryaidvretiandf thee ledt pen, THeft pbjative MBGblad ADURS ead & @lefdopidagym
whi ch ca oj)e%{i éflaef@roun ﬁl ﬁti cal i s enabli n% a fine adjustnent for
accur at eP QOHY S GFandah St LT syfien %f%oqeh(g e ety ghrery) fopgendustingichtiays.

degree OTheRAVLIGHRE & Ad)GStQPRRSNVERE 1i3hDa9E bEGle B3P obing i ihyPCA
is mounted to enabl e ads}hari ng@bgtﬂ\%\eel% tﬁz ri gﬁt égﬁgowg?t op |sélgg%§%cglhgp
The LPvcPedsspifhe feftiame threnglethetmetonized eantrol system[f0068plagingi the kegetartian

br oceasi St eaPRe3e Bk ! B FEP! oo iy hatobi?: Halas, thessrncaspdror 1)
opti cal isy]slﬂm.r,ig'[heey‘éa;bib@dslsa @ilghe hrrh Waahe B VL Rofdify ‘%ﬁl@hél?'tﬂ@&og%aﬁ he
single control system are auto focusing, aperture adjusting, shutter speed
adj ust i nigtended barrels, a mptayizeyl comtsolsxstemblor thernighe apmocresei mgrewnight e{HoRts)for S

adopt ed [ : dj ional view of the target. The |PU

is a unique li I mage picture process
| enses girojegting tighti ammge right GGD BgedleMmidCene IR0l BER rhigOH er%nﬂi@c\ﬁinggigﬁf’m be

digital or it can be photographic filmas according to various enbodinent
of the pFEs ri%%@ﬁlng%Yﬁ is"ad)usted; tgcepayerge dighidrang on sho tregas wibiagt e adjusengi n,
a coénvergass | t C i | dn the rikght. and |eft

i mage procesgi.éﬁg%ﬁmf?%e(l %%ﬁns{hg‘?ﬁ%&’:l\ﬂgégn &8%3 %éedr:!:?r}tgdgks %‘Sms%rl t%ﬁ@aﬁﬁ%%}éﬁ o)
be used tanget ¢taenson the wgltt eyepizce and the righOZCD steearsithiiginecugne embodi nent
herein, a nmaster -' slave canera systemis provided for outdoor 3-D '
phot ography. The canera system consists of a master canmera. The naster

canera contr q0864] hes¢RpRcEABE R AIRACERheA! afi klﬁn&cghéfggﬁglﬁegen%ﬁkgﬁ Fy from

the master canera renotely through wred, wreless an rne ranet,
WAN, LANGYERgSrguredie maysblersodhatshaintaryepiese dikimned eancbecatinstal fotheughr Wi r e
or wirel . s remptely. The ster. camera has control panel for
adj ust i r?gé§ e éérl\?%t%a??ﬁr%ﬁ OWY%tWeggﬁeggE ﬂgea RAEES PRINg _%%flcgo@dh%ﬂglétrﬁnditbe ledinar ds
t he t ar @bfectiTReAg)laes @ RAHORIESs Pmﬁfédliﬂ bt thﬂ hipff Ii%ﬁﬁﬁthvﬁé‘g) of tRTRE2

e e ‘di starice Dbet

settings are synchroni zable wth master canera. T I ween e
two canmdPégight comeraablhe plme nolwizedrighadilenis atsioalbe hisednially siregled. 3 | |

i ndi vi d C . Al l .ot her figurationsg, of the master and the slave
caner a g? Légesé m {Sglp gﬁglttl gro\yé%%gfﬁf %a% -Cﬁmgffrripﬁ n&?é‘érdzegﬂcﬁong?]i ‘Pfﬂgﬁ RYDEGS aishy .
WO 201 2kETBETBASEd dNZRELduktP@0dARe image processing units to control the movement and the:

bending angles of the arms to ensure that both the objectives are converged on a single

desired target simultaneously to view the images acquired through the two cameras.

[0065] A common control is adopted for adjusting the two cameras. The common
control performs auto focusing operation and adjusting the aperture and shutter speed, etc. A

- horizontal /horizon parallel indicator is provided to hold the cameras at the horizontal level to
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[0073] According to one embodi ment herein, the novement or the adjustnent
of the left armand the right armto focus on the target object is done
manual | y W9 2are/epesrat or or el ectronically by the |eft mpronNzmdodhe ri ght
not or respectively. [0074] According to one embodi ment herein, the
| mages can be viewed directly or proLect ed on a flat screen..The images
proj ect eAvQif apy prigdlax gfreesn The assembbhasa vuighe hg@a@agog%%ms p‘r.oiqsklag e)(;sterp ;
ol ari ze : . e _projecte n. noni tor and vi ewe
F hr ough gmg?%gtg‘@glg[ﬁggo%&ﬁ fosh{ay;%ﬁ%egl%gi??g rag%epljg‘é?rg&ge Vi€ [0075] According
to one enbodi ment of the present invention, the outstretching of thehl e}‘tft
armand the rjght m.away fromthe canera to the maxi mumincrease the le
and the right h%gﬂnﬁl% HEREH Rearding daecolj adigital recordipaiesice Auctbe dinagest reone

nbodi hi, i -0f ft,armand the righ m t owar ds
The. camer o renhappRE-ld BEL 119 el Mordle aicTaiiy A hite dble e
opti cs ammlimagdisewsr titndcangl e bet ween the left visual path and the right

visual path of the object resulting in a dinnished depth perception of the
target object. [ 0077] According to one enbodi nent herein, the left

armand Uhe 1100G1] BeNGRES SEUARHCagy D! ISl LS 90 LRELALSt

obj ect. One or nore el bows adopted in the |ef! arm an e
in forwapr@iecdaeitonf dlie thiousihgf Therammanthve heultiplshjoiatsnadd eftoetss whitht hve

i di t nbodi nepnt herein, the left
ob] sct i viUGlden o, eagtt St £6F Weta o vie sFTPuiody, oHEpSBBiY EupRly af o
noved orawsthatidatly, seepbtrigaliyas bedt asaﬁdﬂ-%%éﬁ%a%%ii f@cﬁ.lgi‘ngglh%] g&tg&'. é%fe{he

position to fqcus on the target object. _ 79] Accordi 0 on
enbodi ne'fEeth @?éherﬁrmé can g |varied hesed opitht distapbaphthedarget fred the bareerapasdwell

: : ; - i hot ogr aphy.

;S/\ID ngi)iz/(%(?t}g Ec}%g?/} %ﬂ%glf%ﬁglgtgdf g?gffgc?. PEESolRitd légntgol%ogttfé)lls lthé) m%tver%entsp 0
the arms to adjust the length and the angle of convergence and the horizontal or horizon
indicator system holds the cameras at a horizontal level. There is a plane polarized light

filter, vertically or horizontally oriented, in the right and left light input pathway.

[0068] A multi position primary lens /prism / mirrors complex unit (LMPC4) is
arranged inside thve housing on a common optical axis of both the cameras. The LMPC4 is
mobile adjustable. The LMPC4 is a picture or image transferring set present on each arm.
The LMPC4 is fixed in the camera housing which focuses the image on a film or LCD or any
storage device. The location of the LPMC4 can be altered. When the right and the left arms
move synchronously symmetrically or non-symmetrically, the location of the LPMC4 is
altered from closest to camera farthest from the camera. The arms have multiple joints
allowing them to move outwardly as well as inwardly to focus on target. The arms are made
of metal or fiber optic or other material combinations. The length of the right and left arms

“are vafied based on the distance of target from camera, as well as on the need for
enhancement of 3D effect. The electro-mechanical power unit is used to move the primary ’
LMPC4 and the arms. The prior LMPC4 is mounted on a platform which can rotate around a
vertical axis enabling a fine adjustment for accurate convergence of the right and the left

optical medium. As the degree of convergence increases, the 3 D effect also increases. The
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[0080] FIG 1A-Billustrates a top view of the 3-D canera show ng vari ous
features, according to one enbodi nent herein. As showmn in FIG 1A-B the
housi ng hwe 2bvmoesner as, the left canera 1 and the rightceanenao®issThe | eft
canmera 1 has |eft eyepiece 11 and the right canera 2 has right eyepiece 21.
The left arm 12 and the right arm 22 are connected to the housing 5 through
t el escoRiMRC4 0 maunggudtoe bl alshaging tRtvveenhidhe otyghs canidy kedt wl%dn@ga-arﬂle
provi de both the |eft arm 12 and the right arm 22 at the further end
of the E@M&é%ﬂlﬁmg}ﬁe&?ﬁﬁ?mamai?'to focus on the target object 4. The
obj ectives 15 and 25 are made of assenblies of graticules and grids of

| enses or gl asses. The objectives 15 and 25 are optically coupled with the
two canmeras 100694 4 singleocqhmpnsoRiFeisyiomap @rovide éC%Végr%%ﬁhedfgm Ad ther ¢
arm 12 .the right. arns, 22 is.co . ft.. | -ght

not or 2g‘“’qﬂEB%\%eaQrggv,smlge‘glbtétﬁp\t/%fn .Q&m%lb? gﬁ?lx?sggfs&grtﬁgg%ﬁ% %ﬁ (%Jﬁlg%ﬁhe
hel p of spitEmerEhel@iioad @tk Fuidtiohh evhidlj @etdonrollél by thecheinglefdontangysendare -
Simlarly, in the-right camera 2 the light rays are conducted with the help
of mrr@p® fQMI%équ-Heﬁ@iuﬁtﬁga slyKie srsed @dpStingrgte- t wo cameras 1 and 2 are

i ndependently novable to capture different views of the target object 4
fromdifferent angles. A system of common control 6 for controlling the

| eft canera J]0G#0J Thoevariablet imzgegrace®sing vad dfRlédis aloptedi fablseniltramgeus three
processing unit 3 is adopted to _si t aneously .view the 3-D images of the
target SHpensional VIFWI‘I?gz‘Ef?fB? Fﬂﬁg??apier H#} 15 Yt %‘@\t {PPeRIERTHEOf ?lségﬂgesp' P®aner a
1 horiz Lo SSRGS IO feorting! B6vide. DrigpiBig: ResaAMy ¥

al so inclu eosf\l%¥ er§’t and’rl%rgﬁ% lag)?%c\ﬁllrﬂf)#?gge% for sgy.nchroni.zi ng g'E%he. Ie]ffj{gl
caner a Hewine cambe digitat or #reendepholigmanhig filiblee ageapdipg e variewsembedimanisef
includes, a left.LCD.17 and right LCD 27 on the housing 5 to display the
target OfjEYNRINVERNON. 00311 "The variabl e i tage processing unit 3 al so
includes a multi position primary lens or prisnms. or mrrors conplex unit
(LMPC4) for both the left canera 1 and the right canera 2. The LMPC4 is a
nobi | e adj ust{@®11¢ Acthulingfcong enthodagentrhergia. @ 9BV EPRAGSITHEINE WHEHXHCTPHCuses

can bo- Ster accvndne b eoEfbinel sRARITpR BT BRLVIE prIRd BNl PV

can be arm eri

synchr oResehY c&VAEEDE hgedlake/1a0ér, NEY; @ynmetrical |y, the location of the prior
LPMZ4 is altered from X1Y1l (closest to canera) to X2Y2 (farthest from
canera) as shown in FIG 1B. The arns 12 and 22 have nultiple joints

al lowing the \r AN mELOmRLie 1€ )] WelerdSsykfanatds -
(nearer to tﬂg&@érr%réc\régs&k%wég%sé on t Eﬁtt g%r%@f ao Jggt%fl 4%‘?he r{]eeng?h of the

| ef t  ar préddedVior 30tHB60B-TD pRACTTapINE (Tht/ AARIAS sendcarsests dfphmastencderg.alflye
based on the distance of target object 4 fromthe capera, as.well as on the
need fomMasifREABERERDIRF thce o QorErd Bdped 9 IGR AP BT H}fﬁ?@aﬁmfa&}&ewai}?ﬁt is
adopt ed cEﬂefEDPéFhott%]? tHIrO\Il,,\lEHr irddVRGA 1R ndl RBte e Ithde @ WIARZ L AN ek M?icd Tise
mounted on a platformwniich can rotate around a vertical axis giving it

fi ne adjmmstereameraganiols/thecdlav&ccment througly sirgerrceirdasssiiworg temoigsnlhene

|l eft canera 1 and . the right c ra,.2.. As, the degre f .convergence
i ncr eas &Rasteyr ﬁ%mgr-alﬁaéﬁfc%t?o £a§glr¥?’ﬁﬁqjﬁ%{g‘§§he 01”“’n(%atgon[ (gégezfla‘ﬁc%aﬁ%? HLSRRE® Bne
embodi mept NRTiEWAds thE teifrgét. qhe LMREA athebABarP Be RhALBAn Al Hi8ddtions. ATl Zamesh t he

right arm 22 respective to work independently for left canera 1 and the
ri ght caattings are synchroniZable88ith BhaSter ainetaudiheatistance lsdteeeny thewiver carpesagisD
camera with nultiple tel escoping j,0oints and e]b .of. the |left and right
arns, ac@gf F'nth‘? 6W8n‘i§"“éet%soﬁ$%ﬁ9 e %n‘ils i@gifhﬁ\b'lﬁ “?‘{Wé}‘% Caénetr?i‘eAﬂo%tblgrng
has two GafEIASonsidTehd BhlteCAMBhE slhybdndrh ard difillhr ©AREVariable JMRcdeéh usaier a
1 has left eyepiece 11 and the right camera 2 has right eyepiece 21. The:

| ef t ar dorQillapicbtaguaphyi ght arm 22 are connected to the housing 5 through a
multiple telescoping joints, and el bows 14 and 24. The objectives 15 and 25
are provided for both the left arm 12 and the right arm 22 at the further
end of the left arm 12 and right arm 22 to focus on the target object 4.
The objectives 15 and 25 are nade of assenblies of graticules and grids of

| enses or gl asses. The objectives 15 aggl 25 are optically coupled with the
two caneras 1 and 2 through two arns 12°and 22. The novenent of the left
arm 12 and the right arns 22 is controlled by a left notor 13 and ri ght
motor 23 separately, respectively. The light rays are conducted with the
help of mrrors 16a and 16b to the objective 15 in the left canmera 1.
SSimlarly, in the right canera ,2 the light rays are conducted wth the
hel p of mrrors 26a and 26b to the objective 25. The two caneras 1 and 2
are independently novable to capture different views of the target object 4
fromdifferent angles. A system of comon control 6 for controlling the
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the right canera 2. The variable 3-D canmera assenbly also includes a left
LCD 17 and right LCD 27 on the housing 5 to display the target object 4.
[ 0084] Acwonrdizng7dse one enbodi nent herein, the tel escopipag/iNnmiinb@iend one
or nore el bows adopted on the left armand right armhelps in forward

rotation of the left armand the right armto focus on the target object
The t el escopil®My3] &ceording tarpneramfiodiaerhherain.4be moxprent o5t the adigstment gEths on
the tar j r 0 r . e right
arm hol 1 P e AR SFAo 050 R gl DA, I Aoy ity BY EhAsdtier  °01
t he tar grttroditaiBiby the left mp@R&DY tiel ight thdtdd regiecatedg. t he master sl ave canera
with large inter distance for outdoor 3-D still photography, as one

enbodi nent herein. The naster slave canera for outdoor 3-D photography
consi sts of : : i | Ak sl ave
caner a 41 ol Al oo SHEFCRont g BYRER Ao, Hedifneds oAl o Mctc iy el

f rom t herajecs¢deon adieersaredh. THéénsdeapeojectndroa & flai scrgdnasedeatd hrdugit arde® of X
neters fromthe ste[ caper a 4:} ai, shown in FJG 3. Tcge %ras .31 and 41
provi de832EFS, PoRiaBE PalaizethSPSFtaniese die i HRgey Ca@bf?%efomqte Rg RPN AR, 31
| s pr ovideddwirboligta 99066l PaIhncTbifRlcd SRR 1 ng the different actions
of the slave canera 41. e nmaster canmera 31 can control the orientation of
the slave canera 41 for focusing the distant target object 4. The distance
bet ween t he {MIStAresrding3th arderdBodimentast thbleeseAt inveatiar, ahs etitsiraghingfoft he

sl ave ¢ ra 42 are synchronizeq to the master canera 31. The t C ras
31 and ﬂ%ﬁsﬁéﬂaﬁg thealght 4em way ﬂf@%thgfﬁmﬁraitﬂ&?waﬁa}u%mf? thelef gpdhide
confi gurighi s Qbpdnbied FBRL Bbjes@Mera 31 and the slave canera 41 are simlar
to the 3-D canera for still “photography. [ 0086] According to one
enbodi ment herein, the inmages of the target object 4 can be viewed directly
or projected flat.screen or,on L The .images. proj ect.ed on a fl at
screen i s vi L@gﬁf MF%&W ¥ %eﬁrag%déin‘gg)%errm& &ﬁe“%&?%{f% 9% eslﬁﬂcﬁnélcélméisl.heThe

i mages gight AnstowlRisRhOtRHdre dedided G digedtct GetvaRfl the IRARLIENARIGB rixhBopics

goggl es or plane polarized spect acl es. 0087] Thus the vari ous

enbodi merd tedypest the g betweem thes ledinpisyal em&ba@I the mghtugsual ethdef theeotyect
convergence. of the .objectives to a desjred |leyvel and to vary the

i nt er-of)ets}l@lgg m@@%ﬂ%?@S%g?Wtﬁ{h‘g%&?%ﬁﬂﬂé‘e&%stance of the left and
right incident light beans easily, efficiently and accurately to enhance
the 3-D effect. . [0088] The 3-D canera of the enbodi ments herein

al l.ows to vi BA77hAcesrdbg Wi pph smbedimantdigecinf thy lefir e apdjthe tright rramt 19, as
no conp [ ] e . i t h i e
capt ur | 1o 25ie 430 BRshReRES IS oh PLRGEDReLL DAY o Hre Lt Gl AR alsTRRY

f r om eaalm afdéie righodirmihelps dasarwatd ansicat dfahe lefh@mBatd terigha anh té iupoasent
invention includes digital projection 3-D spectacles, which can

si mul t alEdUEEOtsh ect right and left images. The 3-D canera has a design
whi ch incorporates convergence to ensure simultaneous | ocking of the
different views of the target. The 3-D canera of the present invention also
al | ows an eaf78hdcedrtlingiteohe empbdditienghatin3the leftrabjestiaf ardl thé eiphindbjadivect s.

of the first and the second camera are moved or adjusted keeping the left arm and the right

arm at the fixed position to focus on the target object.

[0079] According to one embodiment herein, a single camera with a plain polarized -

filter and a single CCD or an image sensor can be used to take 3-D still photography.
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[ 0089] The inmages of the target object fromthe 3-D canera of the present
I nvention can be viewed directly or projected on a flat screen. The inages
proj ect edwonoe/dobety screen is viewed through a 3-D gogglpes/inzo1ph@nss

pol ari zed spect acl es The i mages can al so be projected on LCD nonitor and
vi ewed t hrough a 3- ﬁAg%l es or plane polarized spectacles. The carrera of
t he embodi meﬂi(bsﬂhgi@ dipstigtes ader sewotfitnpd SRBERSRO PN DY ]S featpss.3- D

| ”nggoa?c&,rqlgg &0081% }mggcﬁmeg{ REG" s dRSeh llrfh(ﬁnlﬁl;ﬁ){hgehoﬁgﬁg h}f%g fwé @Qﬂ%‘aé‘e“t s

wil | evea enera hat ur e I ment ereint
ot hers @aeftkimappl ydieaipht enherk20@he tifecanteeadilay lefoeljepiccarid/and tixoaght f or
various applicatiogns such specific _enbo

ts w thout t th
geger i c campréchhas BgH eyepigsee by Ehe Ee@&fmagélﬁ‘clgf}leo‘ﬂ%ht&’i@ %Gﬁpefa‘?roélﬁg‘%ﬁ‘;r 3 ouFd
and arey t
e vai SR S B B Bl s B e P T oal™: he
phr aseolpagydedrfot bcstmthrmlleﬁggzmdrimndyhaﬂrlglﬁraemrm ag tHeofurthéreendund ploskeftofirm 12 and

descri pt d I t at nbodi h
nave. boSEAELE] Baaertion i etk ool REQDETSRI ferl 25 AISE: ShIPTENISY { he
art wil e opeegRs 4fd fgﬂag of %s@é*&ogh%mﬁleh@dﬁf]@dtﬂeé: v ahe %rﬁébbﬁ@(ﬂlywsdu led

m)dlflcatlon wthinthe spirit and scope o appended cl ai ns.
2012/ 00 AGARCTHO biOdras 0@ 25hrough twp @09&}2 And EibuHh: mpecnaar of itheelﬂftsmhelﬂeu n

ar e deschd RS bl R ONS SREFLE S SRACHIERLEY dhd ALl VLAY 2

modi fi cadd @é!ﬁlelquV}ﬁVﬁght Ak asdlehndiReNdf {Nﬁﬁtth@ﬂﬁ:lrﬁ"oﬁ migeredes anbelodi thile t he
scope of the clains. [0092] It is also to be understood that the

fol | owi ng]ectll‘eﬂ Hsinghe quh@aenmd Simiteshyein the right canaa gdhelight rayiers saeducted
featureg %‘eq}fﬁ%g? rrmPsnE & %%bqu[h?%%fecﬁ}zea?g ‘ﬂlé: AT e?&sein?a'ﬂhsz gfe the

scope ofw Menes as a an uaemgt be said to
fall th%c&p&ﬁieﬂﬂ?ﬁlovaﬁlatt@caﬂvﬁﬂ’e@ff%nt ﬂ@@i%EﬁiﬂngU%ﬂmdlfferent angles..

Bangal or e. Pat ent. Agent
A system of common control 6 for controlling the left camera 1 and the right camera 2 is
adopted. A variable image processing unit 3 is adopted to simultaneously view the 3-D
images of the target object 4. Horizon indicator 7 is adopted for keeping the left camera 1
horizontal with respect to the right camera 2. The 3-D camera éssembly also includes a left
and right synchronizer for synchronizing the left camera 1 and the right camera 2. The
variable 3-D camera assembly also includes a left LCD 17 and right LCD 27 on the housing

5 to display the target object 4.

[0081] The variable image processing unit 3 also includes é multi position primary
lens or prisms or mirrors complex unit (LMPC4) for both the left camera 1 and the right
camera 2. The LMPC4 is a mobile adjustable. The LMPC4 is fixed in the camera housing 5
which focuses the image on a film or LCD or any storage device. The location of the LPMC4
can be altered. When the left arm 12 and the right arm 22 moves synchronously
symmetrically or non-symmetrically, the location of the prior LPMC4 is altered from X1Y1
(closest to camera) to X2Y?2 (farthest from camera) as shown in FIG. 1B. The arms 12 and 22
have multiple joints allowing them to move outwards (away from the camera) as well as

" inwards (nearer to the camera) to focus on the target object 4. The length of the left arm 12
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WO 2012/ 007957PCT/ 1N2011/ 000145 CLAIMS What is clained is: 1. A variable
3-D canera assenbly, the assenbly conprising; a housing;, a first canera
uni t assewbl2ethidomsyde t he housing for viewi ng a target ebjrastoit/oosgh a
| eft eye; a second canera unit assenbl ed inside the housing for view ng of
the target object through a right eye; a control unit for adjusting the
first cambthe rghtiamhd2 yaryoraded amhreadistance of target object 4 from the camera, as well as

on the need for enhancement of the 3-D effect. An electro-mechanical powér unit is adopted
to move the primary LMPC4 and the arms 12 and 22. The LMPC4 is mounted on a platform
which can rotate around a vertical axis giving it fine adjustment capacity for accurate
convergence on shariﬁg between the left camera 1 and the right camera 2. As the degree of

convergence increases, the 3-D effect also increases.

[0082] According to one embodiment herein, the set of LMPC4’s can be placed on
left arm 12 and the right arm 22 respectively to work _independently for left camera 1 and the

right camera 2.

[0083] FIG. 2 illustrates a side view of the 3-D camera with multiple telescoping
joints and elbows of the left and right arms, according to one embodiment herein. As shown
in FIG. 2 the housing has two cameras, the left camera 1 and the right camera 2. The left
camera 1 has left eyepiece 11 and the right camera 2 has right eyepieée 21: The left arm 12
and the right arm 22 are connectéd to the hohsing 5 through a multiple telescoping joints and
elbows 14 and 24. The objectives 15 and 25 are provided for both the left arm 12 and the
right arm 22 at the further end of the left arm 12 and right arm 22 to focus on the target
object 4. The objectives 15 and 25 are made of assemblies of graticules and grids of lenses or
glasses. The objeétives 15 and 25 are optically coupled with the two cameras 1 and 2 through
two arms 12 and 22. The movement of the left arm 12 and the right arms 22 is controlled by
a left motor 13 and right motor 23 separately, respectively. The lig‘ht. tays are conducted with
the help of mirrors 16a and 16b to the objective 15 in the left camera 1. Similarly, in the right
camera 2 the light rays are conducted with the help of mirrors 26a and 26b to the objective
25. The two cameras 1 and 2 are independently movable to capture different views of the
target object 4 from different angles. A system of common control 6 for controlling the left
camera 1 and the right camera 2 is adopted. A variable image processing unit 3 is adopted to
simultaneously view the 3-D images of the target object 4. Horizon indicator 7 is adopted for
keeping the left camera 1 horizontal with respect to the right camera 2. The 3-D camera

assembly also includes a left and right synchronizer-for synchronizing the left camera 1 and
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a horizon parallel indicator to hold the first camera unit at the
horizontal level with respect to the second canera unit; an inage

processi ngouwnioofssr a sinul taneous three dimensional vi eeirng2mindoes tar get
obj ect; wherein the control unit regulates an operation of the first camera
unit and the second canmera unit to view and capture an imge of the target

' obj ect i rightplatneed 2.t Theofarmhlyl 2 ¢amepa assewiblyaalshinsbidds aaeft n%@ﬂihw en@nehly of

angle and _to_increase a degree o dept h a perception of a three

di nensi &4 27 Rag Qﬁus{nlgesdtf)é{‘ﬁ’i?y %B?aé%‘it.ott’f‘:?%‘he asserrtgl y according to claim
1, wherein the first canmera unit conprises; a left eye piece; a left arm
connected to the housing through a plurality, of telescopically extended
first set of [0884]Acsording tor enc erbesingeichaseint the|teleseopEig ipBits fbONG P}t MQFey

one or re left elb f.or_a f.orward ' :

obj ect i VP& 85@5_083‘\9%@ aé’ﬁlaangfn Vt\ﬁ%mil é@ﬁ)g%{r ﬁ)]?ngfd] rté)&%oéﬁfgghe?%glﬁ Fgf hgfgﬁeeen;

and right arm to focus on the target object. The telescoping left arm and right arm retracts and
protrudes to focus on the target object, whereas one or more elbows on the left arm and the

right arm helps in forward rotation of the left arm and the right arm to focus on the target

object.

[0085] FIG. 3 illustrates the master slave camera with large inter distance for outdoor
3-D still photography, as one embodiment herein. The master slave camera for outdoor 3-D
photography consists of a master camera 31 mounted on a stand 32 and similarly, a slave
camera 41 mounted on a stand 42. The slave camera 41 is positioned' away from the master
camera 31. The slave camera 41 is placed at a distance of x meters from the master camera
41 as shown in FIG. 3. The cameras 31 and 41 provide 3-D view of distantly placed target
object 4. The master camera 31 is provided with a control panel 33 for —controlling‘ the
different actions of the slave cameré 41. The master camera 31 can control the orientation of
the slave camera 41 for focusing the distant target object 4. The distance between the two
cameras 31 and 41 is variable. All camera settings of the slave camera 42 are synchronized to
the master camera 31. The two cameras 31 and 41 are also used as a single still individual
camera. All other configurations of the master camera 31 and the slave camera 41 are similar

- to the 3-D camera for still photography.

[0086] According to one embodiment herein, the images of the target object 4 can be
viewed directly or projected on a flat screen or on LCD. The .images projected on a flat
screen is viewed through a 3-D goggles or plane polarized spectacles. The images can also be

projected on LCD monitor and viewed through a 3-D goggles or plane polarized spectacles. .

[0087] Thus the various embodiments of the 3-D camera assembly enable to adjust

* the degree of convergence of the objectives to a desired lcvél and to vary the inter-optical
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one or nore left side mrrors for conducting light rays to the left eye

pi ece ; wherein the first notorized control systemregul ates the operation
of the fiwetwpameysa unit to adjust a novenent of the | eftTakr@cbIes to
converge |ight rays on the target object, by adjusting a bending angle of
the left arm for displaying an i mage of the target object on the left eye
pi ece adistange of tietley Finiférlgliltslp¢lé9nt§tghéb¢im§l aasil, affeaientyyandgceumnislaoswhineg
accor di n%stﬁ‘?&*ahm 1, wherein the second canmera unit conprises; a right
eye pi el t arm-connected to the housing through a plurality of

tel escopi cal |y extended second set of barrels; a second notorized control
system for the rlgrht arm one or m)re right eI bows for a forward rotation
of the right (8% Ther 3dhtcassrafi the %gﬁ‘ﬂtsathef@ﬁé atlqwsofo tvirey rthghthregr m

dimensional image of a target object dlrectly, as no computer system is present to process the
visual data. The two image capturing devices of the 3-D- camera work separately and
independently from each other providing ease of operation. The 3-D camera of the present
invention includes digital pr‘ojectidn 3-D spectacles, which can simultaneously project right
>and left images. The 3-D camera has a design which incorporates convefgence to ensure
simultaneous locking of the different views of the target. The 3-D camera of the present

invention also allows an easy and efficient capturing of 3-D images of different objects.

[0089] The images of the target object from the 3-D camera of the presént invention
can be viewed directly or projected on a flat screen. The images projectedl on a flat screen is
viewed thrvough ‘a 3-D goggles or plane polarized spectacles. The images can also be
projected on LCD monitor and viewed through a 3-D goggles or plane polarized spectacles.
The camera of the embddiments herein does not use a software program to project the 3-D

images.

[0090] The foregoing description of the specific embodiments will so fully reveal the
general nature of the embodiments herein that others can, by applying current knowledge,
readily modify and/or adapt for various applications such specific embodiments withbut
departing from the generic concept, and, therefore, such adaptations and modifications
should and are intended to be comprehended within the meaning and range of equivalents of
the disclosed embodiments. It is to be understood that the phraseology or terminology

- employed herein is for the purpose of description and not of limitation. Therefore, while'the
embodiments herein have been described in terms of preferred embodiments, those skilled in
the art will recognize that the embodiments herein can be .practiced with modification within

the spirit and scope of the appended claims.
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a right side display screen; and one or nore right side mrrors for
conducting light rays; wherein the second notorized control system

regul at eswbheixapessati on of the second canera unit to adpgstNnzimvocesent of
the right objective to converge light rays on the target object, by

adj usting a bending angle of the right arm for displaying an inmage of the
target obj ecl003d] ﬁﬂ@ongghtﬁlee%bﬁlék?étsaﬁﬂretmeﬂr@i@qﬁﬁrlgﬁ(hémdi Sysirmys sspeeidic
simulta : 4: [ e [ Wherein the.inmge °
o1 oceser aoments!i HIEDGORGRE Jor TR0 MGl E o Ot Lo BTG
devi ce. hé&einThithassdifivhtyorac EHovdivayg adlloswhamodificdtionshas eieBmbigo fie’ SthRAMR a
unit and the_.gecond canmera unit do not share a single optical axis for

f ocusi n@cqpﬁé?fﬁ'lﬁfg%mén a phot ographic filmof for displaying the image on
the left side display screen and the right side display screen or for
recording and storing the inage on a storage device. 6. The assenbly

accor di ng t o[092] ihi$ alsatterbeiimdarstoodtthat thx fdlosfing btk bRt inGaded & boiek agNd an
optic axilﬁhthe secon carrgra uni t af)e adm%t ed to converge on to the target
obj ect . °%7 ergEngics Bl PEULE oFATHG Pb th SMPCdimexte desdribes chareint angh pilathg t he
right agtlefieftsaIfitRE BRbe ' fdeV | the
first canera unit ar%gq)ttﬁ)(eftgé;?ggg&i?gggr\gnglh??%!%E&er%g%ggg%ﬁﬁ%é\%tgggitﬁg to
cl ai m 1fallfheredbetwveene 1 eft arm and the right arm noves synchronously,

i ndependently, manually or automatically, symetrically as well as
non-symetrically for focusing the target object. 9. The assenbly according
to claim1, wherein a length of. an optical path in the first camera unit
and a length of an optical path in the second cangra unit is varied based
on a distance of the target object fromthe first canera unit an%he
second canera unit for enhancing the 3-D effec, T

s L e
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10. The assenbly according to claim1, wherein the left LPMC and right LPMC
i ncludes at | east one of glasses and | enses arranged as a graticule. 11.
The assemnpbyommoaysdi ng to claim 1, wherein the left objectriinesiaoshi4s ght
objective includes at | east one of glasses and | enses arranged as a
graticule. 12. The assenbly according to claim11l, wherein the left

obj ect iGIABMS ri ght objective are optically coupled to the left eye piece
and th i.ght .pi ece respectively. 13. The assenbly according to claim
1, furﬁ%@?q%gﬁ%%ﬁggng a Plane Polarised light filter oriented

vertical | y, harvaziable@-Dyairaassérgbly, habisemblyotorhpigsing;r st camera unit and the
second canera_ unit 14. The assenbly according to claiml1l, wherein the first
not ori zed coﬁh@‘éﬂm%ystem inthe first camera unit and the second notorized

control systemdR,f,06 &%Ca%?%n@%sgdle%ﬂé onﬁ{h%etﬁfg%gﬁrfg% E?%e?tgb]%?tm iy ytput of

the i mage processing unit a nove venment
of the rightleftreye; a bendi ng angle of the left armand a bendi ng angl e of
the right arm 15. The assenbly according to claijm 1, further conprising a
mobi | e adj us® 881089 FAMEr2 Pyt AT edrinsigs (ia Revsingdor yipwing @ﬁg&t%ﬁff&%eﬁr ors
conpl ex unitﬂ&+P ﬁ]ﬁg?ethe first camera unit and the second canera unit.
16. The assenb a %rd g to-claim1, wherein the right armand the |eft
arm have a ph oomtdl upitdér jdpusting theofirsbeemdrinend thctseeomeh camdra; he ri ght out wardl y

SRR SRR TS R S N T
nmetal and fi RGpecPRS the second camera unit;
an image processing unit for a simultaneous three dimensional viewing of the target .
. object; ,
wherein the control unit regulates an operation of the first camera unit and the
second camera unit.to.view and capture an image of the target object at a plurality of
angles to provide a three dimensional viewing of angle and to increase a degree of a
depth of a perception of a three dimensional image of the target object.
2. The assembly according to claim l,’whérein the first camera unit compfises;
a left eye piece;
a left arm connected to the housing through a plurality of telescopically extended
first set of barrels;
a first motorized éontfol system for the left arm;
one or more left elbows for a forward rotation of the left arm;
a left objective arraﬁged at one end of the left arm;
a left side display screen; and
one or more left side mirrors for conducting light rays to the left eye piece ;
Wherein the first motorized control system regulates the operation of the first camera
unit to adjust a movement of the ieft objective to converge light rays on the target
object, by adjusting a bending angle of the left arm, for displaying an image of the
target object on the left eye piece and the left side display screen simultaneously.

3. The assembly according to claim 1, wherein the second camera unit comprises;
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18. The assenbly according to claim1, wherein an el ectro-nechani cal power
unit controls a novenent of the LMPC4, the left armand the right arm 19.
The assenmpbyoemoaysdi ng to claim 1, further conprising apomaNsri/soossave
canmera system for an outdoor 3-D still photography. 20. The assenbly
according to claim1, wherein a naster canmera in the master -slave control
syst em cont r 8Fightey§|M&as: canera in the master -slave control systemthrough

red net . ; i’ e
et wor k( wany Tt Heh ShARBIATRARE Soub o g vl Bri@iichpili SCheR
claim1l, whesebndthi@fbastley canera includes a control panel for adjusting

orientation of the slave canera in line with the target object. 22. The
assenbl y acc®peiong majoagedicentrol sysiepy fos thegight 8igl e canmera with a plain

pol ari zed fi . S i ) or an inmage sensor
for the 2-D é{“ﬁrlﬁ%ﬁg%gg%r@g%%?Q%ﬁmﬁ@qgigggrﬁgﬁ}wgggg%ng to claim1,
wher ei n t he heipht dij¢@otiamengrichtioheeid giithe olgheatn;ve al one are adjusted to

focus on the t.alilge%%g.béect whil e keeping the left armand the right armin
stationary c®RENtSeHdISPIAY seRenid8dently according to claim 1, wherein the

left side di5,94@rymg&rrpg@lgsiggqli}rgpsﬁgg};dugﬁ,g%ﬁ?{tg, sy screen or selected from
' i d ay (L

a group conprising a Itquid crystal displ “screen, a light emitting
di ode (LED) dhepimthesecashmatidized pbasoteysicmplegylats tiee opdrdR) of (hatsecortdhi s
the 4th day ggmel\r/gruﬁﬂ 'to g Jlllgi a movement of the right objective to converge light rays on the
target object, by adjusting a bending angle of the right arm, for displaying an image
of -the target object on the right eye piece and the right side display screen
‘simultaneously.
4. The assembly according to claim 1, wherein the image processing unit includes
mirrors, prisms, lenses and an image recording device.
5. The assembly according to claim~1_, wherein the first carhera unit and the second
camera unit do not share a single optical axis for focusing the image on a
photographic film of for displaying the image on the left side display screen and the
~ right side display screen or for recording and storing the image on a storage device.
6. The assembly according to claim 1, wherein an optic axis of the first camera unit and
anv optic axis the second camera unit are adjusted to converge on to the target object.
7. The assembly according to claim 1, wherein the left arm and the right arm are
attached to the housing and coupled respectivély with the first camera unit and the
second camera unit. | |
8. The assembly according to claim 1, wherein the left arm and the right arm moves
synchronously, independently, manually or automatically, symmetriéally as well as
non-symmetrically for focusing the target object.
9. The assembly according to claim 1, wherein a length of an optical path in the first
camera unit and a length of an optical path in the second camera unit is varied based

on a distance of the target object from the first camera unit and the second camera

unit for enhancing the 3-D effect.
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10. The assembly according to claim 1, wherein the left LPMC and right LPMC includes
at least one of glasses and lenses arranged as a graticule. |

11. The assembly according to claim 1, wherein the left objective and right objective
includes at least one of glasses and lenses arranged as a graticule.

12. The assembly according to claim 1, wherein the left objective and right objective are
optically coupled to the left eye piece and the right eye piece respectively.

13. The assembly aécording to claim 1, further comprising a Plane Polariséd light filter
oriented vertically/horizontally in a light pathway of the first camera unit and the
second camera unit

14. The assembly according to claim 1, wherein the first motorized control system in the
first camera unit and the second motorized control system in the second camera unit

. are operated based on an output of the image processing unit to control a mov'erhent
of the left arm, a movement of the right arm, a bending angle of the left arm and a
bending angle of the right arm.

15. The assembly according to claim 1, further comprising a mobile adjustable multi
position primary lens, prisms, lenses and mirrors complex unit (LPMC4) for thé first
camera unit and the second camera unit.

16. The assembly according to claim 1, wherein the right arm and the left arm have a
plurality of joints to move the léft arrryl- and the right outwardly and inwardly to focus
on the target object.

17. The assembly according to claim 1, wherein the right arm and the left arm is made of
at least one of metal and fiber optic. |

18. The assembly according to claim 1, wherein an electro-mechanical power unit
controls a movement of the LMPC4, the left arm and the right arm.

19. The assembly according to claim 1, further comprising a master - slave camera
system for an outdoor 3-D still photography. (

20. The assembly according to claim 1, wherein a master camera in the master —slave
control syétem controls a slave camera in the master —slave control system through a
wired network, wireless network, an internet, an intranet, Wide Area

Network(WAN) and Local Area Network(LAN).
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21.

22,

23.

24,

The assembly according to claim 1, wherein the master camera iﬁcludes a control
panel for adjusting orientation of the slave camera in line with the target object.

The assembly ‘according to claim 1, comprising a single camera with a plain
polarized filter or a'single charge coupled device (CCD) or an image sensor for the
2-D still photography.

The assembly according to claim 1, wherein the left objective and the right objective
alone are adjusted to focus on the target object while keeping the left arm and the
right arm in stationary condition. |

The assembly according to claim 1, wherein the left side display screen and the right
side display screen or selected from a group comprising a liquid crystal display
(LCD) screen, a light emitting diode (LED) display screen-and a plasma display
screen (PDP). '

Dated this the 4™ day of March, 2011

Rakesh Prabhu,
Patent Agent,

ALMT Legal,
No.2, Lavelle Road,
Bangalore-560 001,
INDIA
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