WD 01/ 86936 PCT/ KROL/ 00737 MOVl E CAMERA AND PHOTOGRAPHI NG METHOD FOR
OBTAI NI NG THREE- DI MENTI ONAL | MAGE Description 5 Technical Field The
present we@ensiven relates to a nethod and an apparat us fPET/KR01/00737
stereoscopi cally taking a photograph of an 10 object; and, nore
particularly, to a nethod and an apparatus for photographing an object in
t hree-di nensional by using a binocular disparity. Background Art 15 It's

been tried to display famliar sceneries around our daily life or the
beauty of natur &IGVi{E iGAMBRA e PHORRARIGING MEJIHEHe KGR -QRTEAYINGnal

figures, thus accelerating t 1cH ( -di mensi onal ) cubic

20 vision and the principle oﬁ%ﬁ%%?@%as% y, each left and right
eyes of a human being receives a bit different inages fromeach other, but
the two different inmages are processe tically and felt in the
brain by repeated | earning since thﬁw case 25 of two-dinensional
contentsp however, both eyes see one identical inmage, feeling

unconf or t abTectinfiterdelmtiled df rom seeing cubi cal objects, but getting to
acknow edge it as a plane naturally fromrepeated experience. There are
factors that make,peopl e acknow edge.three-. 30 di nensi_onal ce. lLargely,
they can be cl as?ihfsi egrleﬁf%t pﬁg}\é?gﬁ)(@?caﬁe]ﬁn ° anrggD er?pi F‘leggg on%%qlr S
Physi ol ogi cabpafratiier st o nclside coryspdlchiing | tefsi rag canmmdait s gy plcon¥eragence,
bi nocul f pa al | ?x and so forth, while ef%i%.{i cal _ ognes inrtl u%e nmonpcul ar
moverent U di SBAFFLy, 13 ear Perspektt veSy % eal Cpefspl8EiVe, 1Fght ¥hade
and overl| appippgraete. fact pistadpovehged &ongebhertandc nekesa- dinnans beial

by using a binocular disparity.

Background Art

15
It’s been tried to display familiar sceneries around

our daily life or the beauty of nature in 1lively cubic

image, not in plane two-dimensional figures, thus

accelerating the studies of 3-D (three-dimensional) cubic
20 vision and the principle of 3-D display.,

Basically, each left and right eyes of a human being
receives a bit different images from each other, but the
two different images are processed automatically and felt
in the brain by repeated learning since the birth. In case

25 of two-dimensional contents, however, both eyes see one
identical dimage, feeling uncomfortable differently from
seeing cubical objects, but getting to acknowledge it as a
plane naturally from repeated experience.

There are factors that make pecople acknowledge three-

30 dimensional space. Largely, they can be classified into
physiological ones and empirical ones. Physiological
factors include crystalline lens accommodation, convergence,
binocular parallax and so forth, while empirical ones
include monocular movement disparity, linear perspective,

35 areal perspective, light shade and overlapping, etc.

Factors above get together and make a human being
1



1 WD 01/86936 PCT/ KROL/ 00737 acknow edge t hree-di nension

Thr ee-di nensi onal image display apparatuses bei ng devel oped recently
real i ze W0 eu869d nmensi onal inmage by maki ng use of bi nocul RET/EROEDI7AX, one
of factors that make us acknow edge three-di nension. 5 The 3-D i mage that
makes use of binocular parallax is a nmethod in which figures for left-eye
and ones for right- eye are photographed respectively fromdifferent angles
with at |east two canmeras for obtaining 3-D images and then the left and
the right epekhomgesioget Sepeeadidcantoshown TOree-¢ieerssonakt hodirdor

achi eving 3cDofage afe LPALESCRLAd ) toADIAPEL RS M tdn SpRLtagias. on

and t he ot her spect acl es type wearing gl asses includes nethods
of anagl yphdimgssépraénsimegedihf araneed ansle oPfpblarriédr| RpRalliatercn so,

there is a oe! @%tg&' ! ltaldlagmg%@ (i guhd o6h usibe! tHké@Lé)l?ner@E%Et acles or HVD
(head nmount display) that opens or shuts pictures for left or right eyes

of the §bectac|esTh@th-%nlm@gE)Ehatt@ﬁkﬁﬁ vﬁﬁnoétbﬂ@@@%%ﬂ?tﬁ%ﬁ?%%ﬂﬁmﬁqlng
pictures 20 'ﬂ%e%o@%g x%ﬁr?afd{g % fLghle ¥eanab5%'e@ N9t &
cri be

di mensi onal i mage e principle of getting 3- |nage
in a methodeysi ngrsp&dtca@@@aphadremﬁmlmﬁdm mégem pibféerons, aureof

whi ch proj e%&%%g%gﬂ%as%r e Gl &y & o%aﬁ% &1 ghts fie Jiepnasd i vely

onto a screen. That . images thrown projectors are
pr oj ect ed ctb@sd&fu(ﬁmﬁchhetheghén¢yﬁuﬁmﬂgwwr@eVaﬁeﬁarﬁéedn@@@sSMQWﬂ

polari;ﬁ? light, %&%gges on. A 3-D image projector of the above nethod have
30 advant ages of e view coverage and of being able to enjoy 3-D inmage
just with wearingietiséapl Eoappacatesing Foilarinede |dnght rspeesantes. in

However, USE 4 t@ypggpegﬁlv%wﬂﬁ9j%%%%E%Cles on and the other without

spectacles.
A type wearing glasses includes methods of anaglyph,
15 of density difference and of polarized light filter. Also,
there 1is a method utilizing LCD (liquid crystal display)
spectacles or HMD (head mount display) that opens or shuts
pictures for left or right eyes of the spectacles with an
LCD shutter in turn at the same time converting pictures
20 into images for each left and right eye, obtaining three-
dimensional image.

To briefly describe the principle of getting 3-D
image in a method using spectacles, 1t requires two image
projectors, each of which projects images for the left eye

25 or for the right eye respectively onto a screen. That 1is,
images thrown from the two projectors are projected crossed
to each other and the viewers watch the images with
polarized light glasses on.

A 3-D dimage projector of the above method have

30 advantages of wide view coverage and of being able to enjoy
3-D image just with wearing a simple apparatus of polarized
light spectacles. However, using two expensive projectors,
it has a shortcoming of high cost.

Thus following is a 3-D image display apparatus of

35 Korean Patent Publication No. 2000-0039515 issued on July 5,
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it has a shortcom ng of high cost. Thus following is a 3-D inage display
apparatus of 35 Korean Patent Publication No. 2000-0039515 issued on July
5, 2 WOwWasss®36 PCT/ KRO1/ 00737 2000, where a nethod i sPETEREE005A7 t hat
makes it possible to enjoy 3-D inage with wi de view coverage utilizing
just one display device as an enbodi ment for solving the problemin

t hree-di nensional image. It al so, however, have a problem5 of having to
wear gl asses, which nakes viewers feel inconvenience, thus liniting

popul ar use2890t h@hﬁﬁﬂﬁl iac metieanvsi 1selgges tesk t\kmrsrr@fke@npdym@mble to

three-di menéhgegﬁ 3-RGG M ROYty ;\#ﬂgé nelgéqaégef geeﬁ%ﬁ&%lﬁ§r ahiax hayer

nmet hod t hat different 1 mges each right eye by using
a cover pl atlésplay ﬂaqudeﬂﬂ|annemb¢@ﬁmem%tﬁ©ﬁ ﬁhéﬁénal§bﬁaPHQQ¥ﬂmlkﬁ

divvided I nt enpbaiyandolefhy theguh | entLoubar nheRs.ar BELSTA ifdens, and

a nmet hod of prOV| by separatlng igure$ into on Tor
ri ght eye and oh@ylﬁ@r w@ftW@@é QéswﬁﬁﬁmveMWlQMtlmak§§(ﬁVl€N§nﬁnnﬁQ§d

oo s LRUBRLERI FL 1nalousnan asammbe ol L BOOKRe! gL ol ar |ens

met hod where a icture and a ri ture L ay cone into
the screen of Ierfﬂ@@nwlallehen@SlfOBetwm th@nﬂwwlplgctﬁhm%e Ctlhl@ﬂfelfqnaﬂne LP

gets to thelhﬁ% N AR f? 2R ;) ;@eu}ﬁﬁgsége rr{gé% e 00t O éP&li%ﬁhtba%Yeer of

t he vi ewer then the two pi es are co ed i n brarn ei ng
per cei ved amebhedpitdtadr eshtdhey ed i £ Hoamlvetmageovide ngthDllerfﬁg@ntChrm@g“tt t he

lenticuj ar g|nt this; n%§pggggglﬁ%fgﬁgoqﬂﬂgpvgﬁﬁﬁs algﬁfngf§£a9%% mhen

fixing V|emp Yhus e trictrngt ace for € Viewer s eyes
a viewer nomeshbd arstieerdid@ces lbgh‘m)\l@s dhisl deshdinthe geglstt@nmeélteft

Efgcfgghfgloﬁlﬁ%§éﬁﬁgﬁ# éﬁf&?lfé%%té&Sgﬁigﬁg%igaggngfagﬁhcglh&tﬁ%ﬁ of
providing 3-D images by separating figures into ones for
right eye and ones for left eye, respectively, with use of

15 complex optical instruments.

Fig. 1 shows an example of the above lenticular lens
method where a left picture and a right picture LP RP on
display come into the screen of lenticular lens 1. Between
the two pictures, the left one LP gets to the left eye of a

20 viewer and the right one to the right eye of the viewer,
and then the two pictures are combined in brain, being
perceived as one picture therein.

However, providing 3-D image through the lenticular
lens, this non-spectacle method above has a disadvantage of

25 fixing viewpoint thus restricting the place for the
viewer’s eyes. So, when a viewer moves to another places
or moves his head, he gets to meet non-cubical picture,

thus failing to see 3-D image practically.

30 Disclosure of Invention

It is, therefore, an object of the present invention
to provide a method and an apparatus for obtaining a
stereoscopic image which makes 1t possible to photograph

35 for 3-D while taking picture so that image on display can

3



It is, therefore, an object of the present invention to provide a method
and an apparatus for obtaining a stereoscopic inmage which makes it

possi bl e W@ opsseogr aph 35 for 3-D whil e taking picture soPCHEROI/MEGE on

di splay can 3 WD 01/86936 PCT/ KR0O1/ 00737 be shown in three-di nmensional,

but with no help of special glasses or conplex optical instrunents. It is
anot her object of the present invention to nmake the public enjoy 3-D on
any display nedia free fromthe 5 restriction of gl ace. In accordance W th

one aspect Bbf shevwr dserthierehinursiondlr oW Pibi Bed e leamdr sSnssel

provi ded wi Lh,a0c5MRge oo ?‘i@&do%%%lf Qhs@Ri.aknitRg photographs; a lens
assenble installed into the canera body, capable of being attached 10 to

and separated fréi tife anatdisr bdigcuher eFhet REeFeRs lagsaibioa iYIMrks a
plurality otpkensdofci gﬁ?bg}g A OQhecatn vy O8i Lhea rrﬁeel%eceréie U@'rbmoftﬁéw

canera body; a first 1npu means for providing a left eye image of the
obj ect t® tﬁést“r—’méeorﬂe@ér@laﬁﬁt and a second i nput neans for providing a

15 right eye,i mge,platbe quiectoho theddmaser ear dopdibnel macsordance

wi th anot her aspect of resent i nvention, there i's provided
fi rst/secon@hﬁﬁeutl%le\pr@efl agc| adigrnerd i b@tdﬁfse}@mfdl@@fé viierdle ﬁﬁpu?tma@%ns

among whi ch..cthedf ﬁrtsy%amgstggﬂehj daghydes @ Tigsh dddan2

nmeans for gw Ing t elrragefromt ect; a first reflecting neans
for transm tnishglike iimdge thet hemerragéoocrYecw@pmﬂe ofr begmat et agied

assenbl g, whi| %A&ESEE%QQQeayefrdrﬁaQﬁe n&r&er@a%dgm'w@e&ﬁqseﬁen%&% de

means for guiding the inage fromthe object; and second reflecting 25
means for teEsssmbte dgalideismagelie alkid i r@a?gelerr@coﬁqi umaginchraughbigret | ens

assenble. I agear dancse Widdy.anpofber 8~§P€ﬁé ebnthe BLESeNt AiNWeNti Qi

there is provr a strobe of the canera
means for providing a left eye 1mage of the object to the

image record unit; and a second input means for providing a
15 right eye image of the object to the image record unit.

In accordance with another aspect of the present
invention, there 1is provided a first/second input device
including a first/second eye image input means, among which
the first eye image input means includes a first guide

20 means for guiding the image from the object; and a first
reflecting means for transmitting the image to the image
record unit through the lens assemble, while the second eye
image input means includes a second guide means for
gulding the image from the object; and a second reflecting

25 means for transmitting the image to the image record unit
through the lens assemble.

In accordance with another aspect of the present
invention, there is provided a strobe of the camera being
disk-shaped with a plurality of opened sectors formed at a

30 predetermined interval.

In accordance with another aspect of the present
invention, there is provided a strobe including a plurality
of opened sectors formed at a predetermined interval and is
formed with two disks engaged in to each other and move

35 together.



di sk-shaped with a plurality of opened sectors forned at a 30

predeterm ned interval. In accordance with anot her aspect of the present

i nventi onwOovheges i s provi ded a strobe including a plural i PgI/K&b1/07é¢hed
sectors fornmed at a predetermned interval and is forned with two di sks
engaged in to each other and nove 35 together. 4 WO 01/86936

PCT/ KROL/ 00737 I n accordance with another aspect of the present invention,
there is provided a strobe rotating at a speed (rotation/sec) of nore than
50/ n, n being thelmurdmsromiarare azrieﬂedaslecmen:) aSpéntacedr damee piiddent
anot her aspeet gf jthe Ruesent,  invention. theres provided a.firsilsecond
i nput devices i'nc udln an flrs second i nput neans, one

install ed cdmbrtarhmongseh‘e (L] mdr@nstkmnth@/mens hﬁdngheheotrhmbee“ncbﬁ)falvml ch
i s divided |nte§;z1 ij%e% hes of input 10 units, each for left and right,
respectlvely nd get angl eéd with areflector that reflects the object
figure at pl aces Imhexediiarbreanchash alaeloa;ﬂnglredaspadta sfrotbleevanﬂrsent

alternately en and uts the lLeft/right i |ts fi d t/ second
Mput | means 00SATATHY toent PYOWERt T Srbclonrind] AekIE qapiess

accordance \imt:hualtmghem aﬁp@i/ﬁcdme mresternheamm,veomeoendt Mr ewh:s:kprjoa/i ded
a strobe condu HT% t he op m)ve nt m)r§ 0 ti nes atsecond
s%egt

at each inpﬂl‘f'l d CE)OI? %ré Jbrf‘%lar%TE‘ Wit'a Sflﬁer of 't he" present

i nventi on, bhelee iendro¥i dédca net hadvidedphetographi lnganoheeppéctlnpfut

(e enslonal SOTRY9ng e Siens ol oM ing Al et iy onul

i mage of a kimhn 25 oEiagosepatat raglaotobpket obijgute fm@nxret ke |efdcaeye

| mage where the branches are angled; and a strobe which
alternately opens and shuts the left/right input units of
the first/second input means according to signal from an

15 electronic circuit.

In accordance with another aspect of the present
invention, there is provided a strobe conducting the open
and shut movement more than 50 times a second at each input
unit.

20 In accordance with another aspect of the present
invention, there 1is provided a method for photographing an
object in three-dimensional comprising the steps of
providing a left/right input unit, which is formed in the
same ratio of left eye image and right eye image of a human

25 being, separating an object figure into the left eye image
and the right eye image, respectively and providing them
alternately; providing the each left and the right eye
images to the lens assemble equipped with a plurality of
lens for setting a focus; recording each left and the right

30 eye image from the lens assemble to the image record unit
of the camera body, wherein predetermined constituents for
photographing picture are incorporated.

In accordance with another aspect of the present
invention, there is provided a left eye image and right-eye

35 image being shown more than 50 +times per second,
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and the right eye imge, respectively and providing them alternately;
providing the each |left and the right eye imges to the | ens assenble

equi ppedwdvhs@3pl urality of lens for setting a focus; rRCOK®ongo7eéach | eft
and the right 30 eye image fromthe | ens assenble to the inmage record unit
of the camera body, wherein predeterm ned constituents for photographing
picture are incorporated. In accordance with another aspect of the present
invention, there is provided a left eye inmage and right-eye 35 inmage being
shown nore £RERSSOiVEA¥s per second, 5 WD 01/86936 PCT/ KROL/ 00737

respectively. |n accydanctivd h.anet hehoaspect s8pethe presed dhvuidd on,
there is provided a left and the right eye images recorded in the inmage
record unit i8VenkécBanetRehddylS BEIAVGISeharat AT ntt@d eftheey® girhgedyand

right eye inRggss aBe.Leeorded tald anpatelie d congecit iMel Yoarld 205 dance
wi th anot her aspect of the present _invention, there is provided a |eft and
the righ?t ePelnomEfPedEst derlt? nlehe ievggeltastssy et F1lahtt ke'Scaf@ % body

10 being re%ﬁﬁd§@c696@dtQ@@e@n@%EQyOEnBeEEn%@@uEQ%eﬂ%Qht eye inmges. In
accordance wth another aspect of the present invention, there is provided

a method for photbyr agtiafadite objiddt ipmothede dPRBASI opal Fof &ViTRR%on

conprising theel%ishepstREr-£ecos digis Rid ki ghdrey@rdmges ofigreh sgene
to each frane repeatedly nore than three tinmes; playing the recorded
figures; andMPESEhEESGLEFRi Ag he pitaped H9RaFEs Uniitt P farfdtheransdierkRdy n

accordange WeliRqanUREIRERRSEe OfnkReapresentor 20 Vel 0Re thRHR isye
provi ded 100 franmes of inmage being played per second in the step of
pl ayi ng i nag8a9BFi-ef Descri ption of Draw ngs
In accordance with another aspect of the present
invention, there is provided a method for photographing an
object in three dimensional for animation comprising the
15 steps of recording s and right eye images of each scene to
each frame repeatedly more than three times; playing the
recorded figures; and re-photographing the played images
with another camera.
In accordance with another aspect of the present

20 invention, there 1is provided 100 frames of image being

played per second in the step of playing image.

Brief Description of Drawings

25 Other objects and aspects of the invention will
become apparent from the following description of the
embodiments with reference to the accompanying drawings, in
which:

Fig. 1 is a descriptive figure illustrating Lenticular

30 method that allows to enjoy images 1in three-dimensional
without wearing any spectacles;

Figs. 2A to 2C are diagrams showing the process of a
first experiment to help understand the principle of an
embodiment of the present invention;

35 Figs. 3A and 3B are diagrams showing the process of a

6



25 O her objects and aspects of the invention will beconme apparent from
the followi ng description of the enbodinents with reference to the
acconmpanywegl/sivan ngs, in which: Fig. 1 is a descriptiveP€T/EROB00737
illustrating Lenticular 30 nmethod that allows to enjoy inmages in

t hree-di nensional w thout wearing any spectacles; Figs. 2Ato 2C are

di agrans showi ng the process of a first experinent to help understand the
principle of an enbodi nent of the present invention; 35 Figs. 3A and 3B
are di agr anseshowi nexpdieimzotess dielp 8nWerota86936:ePQTL KROIPDO7IT aecond

experi ment %%_%%EReEQd%%SEi%dgkg%e%E'QQ%%nﬁl%E an enbodi nent of the

present inven |on schematic ilTustrating an enbodi nent of a
novi e canera forFO@taMnuhg 3- EbhﬁEQElﬂnlééggtﬁahGBQMﬁmwlQMhpdﬂiﬁgﬁesemta

| nvention; Blg .5 d:$c8Plane J tgsH_r %tr{agi s Gg&égég the dasige, of h the
enbodi nent of & novi e canera or ning 3-D1mage in accordance with
t he preséntﬁrﬁﬁémtidnveﬁkgOHG is a side-view showing the inside of an 10

enbodi ment of a 5C|?_Lr£era7;§1 neobf UG B-RA4MAGE d Ny Ac Odidc?é‘c&‘fv‘éﬁh

t he present |nvent|on IS a sc enatlc of anot her enb ment of a
nmovi e caneembbdﬂm@btal@fn@.Sn@Vlaag@memaacﬁbrd@b@@l%ﬂm@‘theD pregentin

nventi on: 13 g B $.:3,di0s amdardescibiing the movenent of an

openi ng and shuttln unit in ac ance Wi th an émbodi nent of the present
i nvention; Fig. gigs a6fi im daspesieirvhnesf ahoehbodi heat l@hbﬁ@gr@@heﬂlln

d Fi di; ity f
socorcenge WHDGANE-RIogEn || o o hdunun i dinaeson o

accordance with the present invention;

Fig. 7 is a schematic of another embodiment of a movie
camera for obtaining 3-D image in accordance with the
present invention;

15 Fig. 8 is a diagram for describing the movement of an
opening and shutting unit in accordance with an embodiment
of the present invention;

Fig. 9 is a film disposition of an embodiment
photographed in accordance with the present invention.

20 Fig. 10A is a film disposition of another embodiment
of the present invention; and

Fig. 10B is a diagram comparing the image of Fig. 10A
with existing image film for describing the figure recorded
on Fig. 10A.

25

Best Mode for Carrying Out the Invention

Figs. 2A to 2C show the ©process of a first

experimental example to help understand the principle of an
30 embodiment of the present invention.

As shown in the figures, in a first experiment, there
is a disk plate, half of which is black B and the other
half of which 4is white W, and a camera gets fixed to
photograph only half of the disk plate. First, if the

35 black half of the disk plate is turned to the camera and
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Fig. 10B is a diagramconparing the image of Fig. I0A wth existing imge
filmfor describing the figure recorded on Fig. 10A. 25 Best Mde for
Carryi ng Van1/8d#e6 | nventi on Figs. 2A to 2C show t he procesBCDKRa1/61785t
experinental exanple to help understand the principle of an 30 enbodi nent
of the present invention. As shown in the figures, in a first experinent,
there is a disk plate, half of which is black B and the other half of
which is white W and a canera gets fixed to photograph only half of the
di sk pl at e. pRotsgraphethe 3% btavkraalthkes thetdirsk pf atbei Plagindtrt®. t he

caner a and abd/OQH 86806, PILKRO1LAAZIS JphabaotaRhed, Lhe eareray ) akes

pi cture of bl a nd t hen ate IS turne aroun
hal f towar dthehecasmgga, thhe coaesea RS t@ ttake P ictures opbLt ttéla/\mttiete

el l . oor g e el he Sl Skopl At enls 43k LA Ale Lo ecbhand t0hd
second and then photogra t he col econes shown neither blac nor
white bub cléde tioegr gy Scm:@rtd) arzﬁ ttdren rmtgetceqltaémed,Thtfse i @b@’cd@ﬁs@mSt he

af ter - | Mge gLLecty  Wen, the o di Skob! a8 ot gLes olaul v

human bei ng percerves each or separately, t when hﬁ% dISk rotates
at nore thaﬁfaepremegermﬁﬁ@@tspeed t he braln do not perceive the two

colors as dlffereHE SONes B%Ea%§F0Q§EC9h8r ng&%Bb%%fgcgpdw gtetﬁgtate

consecutively in-an’instant erring to ¥ a secon
experi ment aldisks Bkahpl erdsabes forawlyn @é?al brai:tlr stf put himgnarbobject

pi Ctureﬁtor ett%el%g honc%i<?1$ Qgt Qte Ftpmte% and. putdi ngone. § or

the rig e on the ot ate you I X a canera
toward onlyag habfeof thhe daskpredetermlned speed the brain do not

perceive the two colors as different ones but as one color,
gray, as black and white rotate consecutively in an instant.

Referring to Figs. 3A to 3B, a second experimental

15 example is set forth in detail.

First, putting an object picture for the left eye on
the half of a disk plate and putting one for the right eye
on the other half of the disk plate, you fix a camera
toward only a half of the disk.

20 In this arrangement, if you turn the picture for the
right eye toward the camera, a picture for the right eye is
taken, and a picture for the left eye 1s turned around
toward the camera, the left eye picture gets to be taken.
As Fig. 3C shows, when the disk plate is set to rotate more

25 than 100 times a second and photographed, each picture for
the left eye and the right eye strobes consecutively in a
very short moment, showing neither the left-eye picture nor
right-eye picture but a picture where the focuses of the
two pictures get combined into one. Here, you can see the

30 picture in three dimensional because of the after-image
effect and the binocular parallax. In this embodiment of
an experiment, this procedure of switching a left eye image
with a right eye image is adopted from the technique of a
motion-picture projector.

35 Normal cameras do not photograph pictures for left eye
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20 In this arrangenent, if you turn the picture for the right eye toward
the canera, a picture for the right eye is taken, and a picture for the
left eyew@ot/smped around toward the canera, the |eft eyRPCPK®ROUIE3ITets to
be taken. As Fig. 3C shows, when the disk plate is set to rotate nore 25
than 100 tinmes a second and phot ographed, each picture for the left eye
and the right eye strobes consecutively in a very short nonent, show ng
neither the left-eye picture nor right-eye picture but a picture where the
focuses of BRE i ipi evar ESRF&R tEdnbi ndtPVH onbBheHPres 9ty dafe e he

30 picture Lpchhnee dhpeBshoRahshecause ®igddie @fitgy - krBgeprehéesicank t he
bi nocul ar parallax. In this enbodi nent of ~an experi nment, ?hls procedure of
swi t chi ng aPilePfudpe Prggdlaki-th a right eye image is adopted fromthe

techni que of a %E%E@nwﬂiCEHéepQ&%k%%%gg-éﬁérﬁﬁf%%t§aEEB%§ 49 oRotapove
phot ogragh pictures for left e 8 01/ 86936 PCT/ KROL/ 00737 and right

e
eye sepa?at EKPErHEREFST ,a%erﬁ%/%géh@gi B9 efificaR S @btiali v Gshr U MMt ohal

i mages usi ng¢t heepjReidie Givefingcularsdrargdhax. i Bagsed on fde d A pl es
and effects shown fromabove 5 experinents and referring to enclosed
figures, enbodi mEAGs %fishe pFBSBAFLfnyehEPBAESNFefDf GTYIPGIHCESt 41 2

hereinafter nobhg. 4o @ SCHaMaldo dildiugf r ali NG Al RIodARNt Glage ™y e
canmera for obtaining three-dinensional image in accordance with the
present invesEPEAANGRd R . theamre et atevenperpedtfvd I %ne® f B§dr € and

a_si de-ypew,raughl ¥ SOk Ngyd he,1ingi de; ghrEhe camer asf ge-ghtal nidigyihy ee-
di mensi onal inmage i'n accordance with the present invention, As shown in the
figure, a novcEleanerhel0dnfore obf aitdieng CeRega- difpEnspohal niksge-hree-

conprises: @&:i¢anehankadynabe 1 wheleln predetar Mhed carpeNentantobn .
phot ographi ng 1 mage are 1 ncorporated; a |lens assenble 20 installed at the

fore As shown in the figure, a movie camera 100 for

obtaining three-dimensional image comprises: a camera body

15 10 wherein predetermined components for photographing image

are incorporated; a lens assemble 20 installed at the fore

part of the camera, capable of Dbeing attached to or

separated from the camera body and including a zoom lens 23

and a focus lens 22 installed movably by a main lens 21 and

20 each motor; an first/second eye image input means 30, one

end of which is installed confronting the main lens 21 of

the lens assemble 20 and the other end of which is divided

into two branches of input units 30A, 30B, each for left

and right, respectively and each branch get angled; a

25 strobe 40 installed rotatably at the fore part of the other

end of the input means 30, shutting and opening alternately

the left and right input units 30A, 30B in order to provide

the object image that goes into the left and right input

units 30A, 30B through the figure input means 30 into left

30 and right eye images, left eye image and right eye image,

to an image record unit(not shown in figures) of the camera

body 10, and powered by a motor 60 that is motivated by

signals from the CPU 11 of the body 10; and a camera cover

50 wherein two apertures are formed confronting the input

35 units for left and right eyes 30A, 30B and the constituents

9



part of the canera, capable of being attached to or separated fromthe
canera body and including a zoomlens 23 and a focus lens 22 installed
novably woar/s@se | ens 21 and 20 each notor; an first/secPOGUKRYEOG7ABgE

i nput nmeans 30, one end of which is installed confronting the main lens 21
of the lens assenble 20 and the other end of which is divided into two
branches of input units 30A, 30B, each for left and right, respectively
and each branch get angled; a 25 strobe 40 installed rotatably at the fore
part of themethépnedndbofvet Res megormeansedo, shutting and opening

alternately the f rd Ghtt 51 unj O0A 0B i it ide
t he object i nngeT%l%aElsg%gs d| nt o ltthl%lﬁlttésf {&Iftarsfél%r i%gaht I npﬁ}%&} S%ji’tls&%gIAC,%g%B
t hrough t hesbilgdr @Hiatdramansigereé nedchent 3@ anterg ghteefeginages, awmft

eye i mge apd Light (BY@H MBORe 10 aMiJREE RBLOr d Al t (aabnsRoWLHN 4o
figures) of tHe cambra_ bo y 10, and powered by a notor 60 that is
mot i vat edl byorsegnales irdsa téhe ARU Wil & nene ity W rinelt eotssieral doter

50 wherein er (0] M LARQUte: ni | ef t
o T ot e e o | B S P e e 57

menti oned aB8ve &t elmegemmbizital. PThecasbal cdistuittueht s wofl chhec @i as body
10 i ncl ude sQly r L gut e h i gyr f
S AT Lt Lo, Gorelg e g ol o

obj ect which ca . assenble 20 is 5 for a vid
13 whi ch repeedesetrime npidbt ogeraph Fianrle shngnaltiowt putam faloml b hevisioth d

Convert ot REMaRo SoF anh T4 gur coar unal 7t o ehe i doo anats i s o <
predet er ni nedrcmage &4 ghal ;aranidagpurererai ndlitBathi ehowd dandsiIwess hage
si gnal fromgthe [idyRge;signal ) PLECesst Ngn rELRGYE bnlhdk@ AN diRge JaGords
uni t (not shown in figures) ?or recording; an optical information detection
circuit 16 whbicbh detectts i rageesi ghanainf srharmohieronfEpe |Hege image
signal processing circuit 14; a central ©processing
15 unit (CPU) 11 which 1s formed with a microcomputer,
motivating a focus lens 22 and a zoom lens 23 of the lens
assemble 20 by signals from the image signal processing
circuit 14 and optical information detection circuit 16.
Meanwhile, when an object figure coming in through the
20 left/right input units 30A 30B of the first/second input
means 30 is recorded in the image record unit through the
lens assemble 20 by one reflector, the recorded image is
opposite to the original figure of an object. Thus, the
reason to angle the input means 30 is to provide the
25 identical figure with the original one by reflecting the
figure in opposition once again.

Also, the left/right input wunit 30A 30B of the
first/second eye image input means 30 is formed at the same
distance ratio as the binocular parallax of a human being.

30 The strobe 40 is provided with an opened sector 41 and
a shutting sector 42 on a disk for the images for each eye
to be separated and go into the camera through the
first/second eye image input means 30. Here, the opened
sector is formed in plurality at a predetermined distance.

35 When the left input unit 30A of the first/second eye

10



signal processing circuit 14; a central processing 15 unit(CPU) 11 which is
formed with a mcroconputer, notivating a focus lens 22 and a zoom | ens 23
of the | av@o01/8@3€enbl e 20 by signals fromthe inage signal POT/EREESI7AT
circuit 14 and optical information detection circuit 16. Meanwhile, when an
object figure comng in through the 20 left/right input units 30A 30B of
the first/second input nmeans 30 is recorded in the inage record unit
through the |ens assenble 20 by one reflector, the recorded inmage is
opposi t e t oimhgeodingiutalmdarmyur 80 ofebd obpactoy THs, opdreedr easbart d lamyl e

the | nput TeADS <30ks 1y Phovh denthe.ghcl deghlical, {{ od5g whbBchhey ordal nal
one by reflecting the Igure in opposition once again. Aso, the
left/right shpbtiungitss30RB0E ofat heftfieyst /igeawmdleyerpiwagedi npdt rdwhs 30
bei ng. |30 THE'StFaBe 10T BrovGod i th an Spened Seear AT gty T
shutting se¢tog. 42 ors anakskyf or sthshi dfges fotakaen) ey&het gigdtsdpartat ed
ere. the oRBRGd DReCrSe 8 Torteq i biral 1y AE & pradeter mineae o 20
di stance. 3Bivhehhthé elféf tinpmpputindii 8030Alelscrchéf ithst /sfuddridiceyer1ti(h N0
Sector 41 of "ERECSUTRREA0 W et AL TORESI nput unit 308 cl osed by the
shutting sector Hgrea |eftlesfe ithme $Ergpovi déd. mpkeshe thigne skt twken
ot at o) TR R gt T ottt 308 9o open By % o o3ened Saat or 41 of
the strobe #@agwithnphé | mERNENPEE uminuBoFePeskd byrrhegshutaditng imt 42,
Shutt i ng 100 REGeREnt. ahan e FrRurB%gaee o & 11 Per) cokond aye ¢
image record unit of the frame at the same time, thereby
making an overlapped image.

15 The strobe 40 in Fig. 4 is powered with a motor 60
installed separately from the motor (not shown in figures)
in a camera body 10 that transfers the image record unit,
but it’s possible to make the strobe powered with the motor
that transfers the image record unit.

20 In the mean time, Fig. 7 1s a schematic of an
embodiment of the camera for obtaining 3-D image in
accordance with the present invention. As shown in the
figure, a strobe is provided with two disk plates installed
eccentrically in opposition to each other with a central

25 axis of left/right input units 30A, 30B of a first/second
eye image input means 30 at center. It’s also possible to
make a strobe 75 wherein the two disk plates are engaged in
to each other and move together. Here, when the strobe
rotates engaged in to each other, the left/right input

30 units 30A, 30B of the first/second eye image input means 30
are open or closed alternately by an opening 41 and
shutting sector 42 so that each left eye image and right
eye image can go to the camera alternately and
consecutively, whereby providing each left and right

35 figures to the image record unit.

11



i mge i nput neans 30 sinultaneously through left/right input units 30A
30B, formng figures for both eyes at the image record unit of the frane
at the saveot/daye¢ t hereby nmking an overl apped i mage. 15PTHE&RSt/H@GBE 40 in
Fig. 4 is powered with a notor 60 installed separately fromthe notor (not
shown in figures) in a canera body 10 that transfers the inmage record
unit, but it's possible to nake the strobe powered with the notor that
transfers the imge record unit. 20 In the nean tine, Fig. 7 is a schematic
of an enbodi nenfhef steckantPa 76r isbtr v Hglsy Dahn@g@alnﬁzaéé@@r dﬁrﬁ:léewth

the presentjpvel tfto/’]ﬁg‘?& show: 1L ide 364 9uses Qré”%‘%ﬁ I-%aPTQYded W th

two di sk plates inst eccentri cal ly 1'n opposition to each other iith a
central 25 &Rkes reftatefqr reghe MAPEE - unitos 3GA; SUEoﬁtéOWr@ﬂﬁs@é@mj beye

| mage i nput fB?fﬁ@%l gngléllﬁ G €knolih Se;?ldssﬂrﬁj”%'rl%' e &8 SErabg o

wherein the two ates are engage to eac ot her and nove
t oget her2 |—|ér1éhtvm@fpm h&hst chfb‘et/mchdl esnewngaged tisn 307 eachBotiell ov ey

eft/right LUt s0sunidie 306 0B, Uhef Lishbsecond syeddmae tiiptle

means 30 are open or c nat'el’y by an peni ng 41 and
sector 42 sé& ﬁhaltt@:;fcﬁhlaéf Bcgpadsnugéhandecitgic ségaailmmge can go to the

camera al ternat ehy andoogonsecutiovelyauheraly prowdidng gachel el tan
right 35 figures to t%e image record unit. 11 WO 01/86936 PCI/ KROL 737

The strobe 40pufsmeansr B\ ditnghen mpglé;mdmtll@w aniseridhe et nadte /40 g i‘ﬁrﬁput

t f JHveyes,
;JRIe :tr e ggﬁeg 5 %%?ngfa%%rrrg&qiﬁet slaehe kn %Er%gnggrwlhat opensﬁ%r
shuts 5 |ight frEShnGt Hencﬂ@i‘pwm%fhtmﬁﬁbutﬂuni@s 8309‘5011113@18 fraewownAgr that
el ectronic ﬁ\'akfé‘é' b 1 %er%rﬁ%n EXATP Grafdh SHEODE kREhNdi ng st ter, § hat

accords wt ectric si
the mark 18 represents function buttons of the camera.

Referring to Figs. 8 and 9, 1in accordance with the
15 present invention, the movement of camera for obtaining the
three-dimensional image is set forth hereinafter.

Fig. 8 is a diagram for describing the opening and
shutting movement of a strobe in accordance with an
embodiment of the present invention, and Fig. 9 is one

20 illustrating the arrangement of a film photographed in

accordance with an embodiment of the present invention.

| First, photographing order transmitted following
signals from the CPU 11 of a camera body 10, a film motor
(not shown in figures) and a strobe motor 60 start working.

25 If the strobe 40 rotates at a predetermined speed by
the strobe motor 50, left and the right eye images of an
object figure are provided continuously to the image record
unit through the lens assemble 20 and the left/right input
unit 30A, 30B of the first/second image input means 30 by

30 the alternate movement of the opening 41 and shutting

sectors 42.

Here, in order to form one single three-dimensional
image in accordance with the binocular parallax when the
left and the right eye images are shown so as to form more

35 than 50 cuts per second, the rotation speed of the strobe
12



It's possible to attach the first/second eye inmage input neans 30 of the

i nput device and the strobe 40 to the 10 canera body generally used for
phot ogr aph® nysdyeé i on pi cture. The undescribed mark 17 i s BCTERIDMT37

viewfi nder that nakes the canmeraman phot ograph whil e seeing an object, and
the mark 18 represents function buttons of the canmera. Referring to Figs. 8
and 9, in accordance with the 15 present invention, the novenent of canera
for obtaining the three-dinensional imge is set forth hereinafter. Fig. 8
is a diagraﬁgfBﬁSdéséﬁmﬁ%@ﬁﬂhéoéﬂéﬁ@nésaﬁ@lLﬂ%ﬂ%ﬁng noverment of a strobe
in accordangeowhiin zan enbodi nent of the present invention, and Fig. 9 is
one 20 illustrating the arrangenent of a film photographed in accordance
with an enbodi nedn of ise pléfent invention. First, photographing order

transmtted fol |l gw Sl g 0 e, ac¢ a_ho 1 i1 m
notor (not ShOWI%W; nr@}%égu]?g{slﬁu%nﬂngbgt %cg)ggﬁr%t%ém 669%@% O\%oﬁ%engr?un%{i | f
t he strobe 40 rottgesS58t ®aohedetfdy nined rspdad diye t hecktirebe amet oralsing | ef t

and the rig eye_ | f an j e fi ar e- pr.ayi.de i nyo to
t he i mage rgggr %gggﬁﬁﬁg%ugh2t%%llga% égggﬁﬁléﬁgolaﬁgqtﬂg%ﬁg%t?#igi¢g

i nput  uni t £30AL /36Borfd tehee fimeste/ Seporid rigrage Whipe meEaNstIB0 rhynl3or tdie
alternate t njng 41 d in S ors, 4 i
order to fg?§§g§§k§%%5|£§?ﬁ$§e? iﬁéngﬁg%é?py%%%ggofngggcéyﬁhﬁ¥%h§§$%n%%e
bi nocul ar pahel Fraxathem tspeed petr srdonkle ofi ghe eyeocbrages are shown so as

to for re 35 ut er of at of, At st.r obe
15 w0 oaTa6ess pCI PR GGy R At SR LR LD SREBECOUol et e
[ Formul a] 2ppxeskat=dl@® |feltlkivdnBernmula, 100 is the sumfigure of the

nunber [Formula]

r/s = 50/n (n is plural)
If the strobe 40 rotates at a speed above, the object
15 figure goes through the entrance of the left/right input
units 30A, 30B of the first/second input means 30 by the
opening 41 and shutting sectors 42 formed on the strobe 40,
thus figures are separated into ones for left eye and for
right eye and get recorded at the image record unit in a
20 way of a first left eye image, a first right eye image, a
second left eye image, a second right eye image and so on,
as shown in Fig. 9.
Here, 1f the separation of left eye image and right
eye image is done not by the rotation of the strobe 40
25 powered by a motor, but by a switching means alternately
open and shut by signal from an electronic circuit, the
strobes at each input units receive electric signal to make
50 times of an open and shut movement per second.
During the movement of the strobe, if you connect the
30 camera to a display or play the images with the camera
viewfinder 17, you can get 3-D images both left and right
eye images are combined together by the after-image effect
and binocular parallax. And then when played in a
conventional method, that is, reproducing 24 frames per

35 second, each figure gets shown alternately and a bit
13



5 of cuts, 50, each left and right eye pictures are taking for one second.
2 is the nunber of input units of the first/second eye inmage input neans
whil e n ivwoohgssunber of the opened sector 41 of the strpPOWKKRO/ 068U r/s
represents the rotation speed per second of the strobe. 10 Therefore, the
rotation speed of the strobe 40 can be represented as follow ng. [Fornula]
r/s 50/n (n is plural) If the strobe 40 rotates at a speed above, the
object 15 figure goes through the entrance of the left/right input units
30A, 30B of dihdefrienst / doegnd | hpak nednslappby tdre dbamiay 4bwnd Wigrti ng

sectors .42 g%ggﬁ Oﬂotoh%x%we%b% "s% orldIUS; fdf ngjl? @Jnﬁn%%%arﬁttﬁdu& $ PNes

for left ey or ight eye an get’ recor the i'mage record unit
ina 20 wayobﬁaanﬁﬁr§m despleye i mage, a first rlght eye i mage, a second

LorL eve i mmoe, arsgeondar Ll eNaLURGC ARG S0 OF £i8] SHOMLACKLS o

Here., if the separation of t eye 1mage and right eye inage is done not
by the rot aBReRhefr temio@ilrm 40t 2BepeweErssd thyl v ewitiom, baerdbyia-swidkhi ng

means alternat gl ;e AN S s i L3 kgnalnd 1l gﬁ%aglh%%%k@g%e "Glidsg L e

strobes at each input units recelve e ectric of an
open and shiifArovermantagsst seidgnd. e&lﬂB‘i‘-hlggthemﬁrgeenémlm@f theTélter obﬁallmf

you connect ;Lben 3QecAeIA g a slisplak Ol play Jihe, imass Wb dhe sarer a

viewfi nder 17, you can get D |nages ft and right eye inmages are
combi ned t oget here b)%ttrlfp@eaf&%r rphage @ftf e@t pr@@@t@lrn@@@ldarsgfaecm Hax.thnd

then when pég}ﬁ% 1% £Oonvent fé"Pt%?QedtBEt %61%10'%%&3\/%4% dAMes

per 35 secon eac figure gets s ernately / 86936
PCT/ KROL/ 00¥8%t di¥d eivages magesiaddvk ever Ilaq@pr@@ on Qn sphay otbet Ward,

the film arrangement of Fig. 10A 1is set up to form a
plurality of left and right figures (two pairs of left and
the right eye images in the figure) simultaneously.

15 In other words, the object figures are provided to
the image record unit in a plurality of left and right eye
images overlapped.

For example, as shown in Fig. 10A, a first left eye
image 1s provided to a frame through the left input unit

20 30A opened by the rotation of the strobe 40, followed by a
first right eye image provided to the frame through the
right input unit 30B opened thereafter. And then the left
input unit 30A gets opened again to the frame, providing a
first prime (17) left eye image, once again followed by the

25 right input unit 30B opened thus providing a first prime
(1) right eye image. This way, a plurality of left and
right eye images 1is provided in one frame, and then is
provided consecutively to another frames in a series of
movement described above. Here, the image difference

30 between the first left eye image and the first prime left
eye image is exceedingly minute as the strobe rotates very
fast compared with the film transfer speed, and the same is
true for the difference between the first right eye image
and the first prime right eye image.

35 In other words, as shown in Fig. 10B as an example,
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pl aying 100 frames a second, a single conbined 3-D inmage is obtained on
display. Fig. 10A is a diagramshowng a filmarrangenent of 5 another
enbodi mretwo 0f/8¢9Be present invention, and Fig. 10B is a dPapyk®a1/6ws7
describing the figure photographed in Fig. 10A, conpared with existing
image filnms. The film arrangenment of Fig. 9 in accordance with an

enbodi nent sets up the strobe to rotate at a predeterm ned speed in the 10
sanme ratio as the transfer speed of a filmand formeither I|eft eye images
or right eywhifegddie Qrntentotdrerl hakdll n:heoﬁckilsmaarsmrrént ocof Fmpmel 0A
is set upt m pl ty of t r t £ig ( p | ef t
and the ri gﬁ%géye%ﬁnﬁ fgsa%!ér? trﬁiaf#egére?ggl mla tganfggus 1%&% g{ ezsrgm%rds
the object fihyensdoarergrovised thigehe iofage rmecoed @um mdne athbor dlvway of

left and ri gg&rgye £ MBOAS %‘ﬁ%”gﬂ@edm Bt & 'i?%la o3 Sﬁﬁef?ﬂ{é‘ M ind0A 2

first left mage 1S provided to a frane rougn the I npu unlt
20 30A oﬁaen@debyfphre,rmm an 6ilmhe>fsttrl”(ﬁ3ep21®$erﬁbl fovedt byna ifsi sltayddqht

eye image pg 'd%%n%%nht*l%ﬁé?f‘%h% %ﬂ%ﬁ/ 36[1'&rrlegmhalnn@'ét WP 4 %For%ﬁe]&ed

t hereafter. & then t ets opene again

frame, proviedengimagésr sarer |amv(n1' Ydref tse@;vedl, nmagesrehge wgaldiiol [vied by
the 25 righS-r iagggt unit 30B opened thus providing a first prime (1") right
eye i nage. way, a plurality of left and right eye inmages is provided
in one franme, andfidenlils showsvilded conseetaivelkpree-dnotheiohpranegndge a
series ﬂ{ ETBVEHEHE +9escribed above. Here, the image difference 30 between
the first left eye inage and the first prinme left eye inage is exceedingly
m nute as the stribbe. rolaties avelipgrfast itbnparedingt A tthénf idmarrgamsirer

;SIrorged, and %ﬁ% SAny &ﬁagé“i% f%ﬁﬂé‘&&’h”er Cghgx%"‘ﬁ%” ihe iy EEe“ gz% eye
ge and e first ri 357 Tn ot her words, $ho in
Fig. 10B asranoeﬂangl@ach left eye 1image and each right eye 1mage for
one scene more than three times, and for the next scenes,
15 recording again the each left eye image and right eye image
more than three times, you record left eye image and right
eye image repeatedly more than three times.

When you play the film recorded in the above method,
left and right eye images are shown repeatedly. If they

20 are played at a speed that makes them shown combined,
preferably three times as fast as the conventional speed,
three-dimensional images are shown on display. If you re-
photograph the 3-D image with other camera and play it on
other existing display media at a predetermined speed, 3-D

25 image can be obtained, too.

As described above, a movie camera and a photograph
method for obtaining 3-D image in accordance with the
present invention makes it possible to photograph in three-
dimensional easily while taking picture so that image on

30 display can be shown in three-dimensional, but with no help
of special glasses or complex optical instruments.

Also, the present invention can make the public enjoy
3-D on any display media free from the restriction of place.

Although the preferred embodiments of the invention

35 have been disclosed for illustrative purposes, those

15



14 WO 01/ 86936 PCT/ KRO1/00737 while the conventional skill records a scene
in one frane anong 24 franmes played for one second, the present invention
records avéoysges of a scene as nore than two pairs of | ePCT/&RA1/04787 ri ght
eye images in one frane. 5 Therefore, when a filmof the present invention
is played in a conventional inmage player, nore than 96 left and right eye
i mges are shown per second, thereby yielding 3-D inages. Fig. 11 shows
how to obtain three-dinensional inage 10 in animation. Fig. 11 is a

di agram i | | gstiddeeicng anfi | Bhar r amglenermtillf or aBpPecAage | ntAAk mat Vanions
shown in theJiQULe: ks M eCORTLRE,EaCk, d O1dyBXG HTRgG ANd acho sl gbte eye
image for one scene noré than three tines, and for theé next scenes, 15
recordi ng agditihoulte elgpiteing eyerémagehandsepght epd i mageithoret t hlme
three tines, r.ecord |ef ' n [ [ repeatedly nore
han thr oo et T ien 'y 60 BT ey Sthe T Fecordsa S Ki%ansie: met hod

| eft and right eye inmages are shown repeatedly. If they 20 are played at a
speed that makes them shown conbi ned, preferably three tinmes as fast as the
conventional speed, three-dinensional inmages are shown on display. If you
re- photograph the 3-D inmage with other canmera and play it on other
existing display nedia at a predeterm ned speed, 3-D 25 inmge can be
obt ai ned, too. As described above, a novie canera and a photograph nethod
for obtaining 3-D inage in accordance with the present invention nmakes it
possi bl e to photograph in three- dinensional easily while taking picture so
that i mage on 30 display can be shown in three-dinensional, but wwth no
hel p of special glasses or conplex optical instrunents. Also, the present

i nventi on can nmake the public enjoy
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3-D on any display nedia free fromthe restriction of place. Al though the
preferred enbodi nents of the invention 35 have been disclosed for

il lustratweerpisposes, those 15 WO 01/86936 PCT/ KRO1/ 007BCT/KRki/Nd76t i n t he
art will appreciate that various nodifications, additions and
substitutions are possible, wthout departing fromthe scope and spirit of
the invention as disclosed in the acconpanying clains. 16 WO 01/ 86936

PCT/ KRO1/ 00737 dainmed 1. An apparatus for taking a photograph in three-

di mensi onal , conprising: 5 a camera bdthaiEasyi ded with an inmage record unit
for obtaining the photograph; a lens assenble installed into the canera
body, capable of being attached to and separated fromthe canmera body,
wherein the | ens hssenBife FPRFEAESS afprur@iiing ot BOOLEAS2PSr JNmalghFRE an
obj ect on t@gmgﬁ@y%DQQCOQngﬁkﬁyﬁq the canera body; a first input means
for prOV|d|ng a left eye image of the object to the inage record unit; and
a second®i nput ne%n§am8FaphﬂﬂMMHﬁf%%@Q%ﬂﬂl%WeaFn&@é961§QﬂOHQN¥Qﬂﬁe%@rto
the image regad URigt the pHeRRRABtUs of claim 1, further conprising a
strobe for alternatéely smntchlng the first and the second input neans. 20
3. The apparatus @f &f&fm 3Ssametei niipeatiedt 1nkput theansameed udeddya
first guide pans f s W diNdat PgchoBIe ! LM RS- ARRClE r AN RS Garhd £S5t

reflecting means for transnmitting the image
body, wherein the léns assemble includes a plurality of

10 lens for imaging an object on the image record unit of the
camera body;
a first input means for providing a left eye image of
the object to the image record unit; and
a second input means for providing a right eye image

15 of the object to the image record unit.

2. The apparatus of claim 1, further comprising a
strobe for alternately switching the first and the second

input means.

20
3. The apparatus of claim 1, wherein the first
input means includes:
a first guide means for guiding the image from the
object; and
25 a first reflecting means for transmitting the image
to the image record unit through the lens assemble.
4. The apparatus of claim 3, wherein the first
reflecting means further includes a pair of prisms.
30
5. The apparatus of claim 3, wherein the second
input means includes:
a second guide means for guiding the image from the
object; and
35 a second reflecting means for transmitting the image

17



to the image record unit through the | ens assenble. 4. The apparatus of
claim3, wherein the first reflecting nmeans further includes a pair of
prisnms. 30081/86PBe apparatus of claim 3, wherein the seconBCT/KROUNO7AEANS

i ncl udes: a second guide neans for guiding the image fromthe object; and
35 a second reflecting neans for transmtting the inage 17 WO 01/ 86936
PCT/ KRO1/ 00737 to the inage record unit through the I ens assenble. 6. The
apparatus of claim5, wherein the second reflecting nmeans further includes
a pair of pri%srgi® FTAICTHE AFvaratifs Irid he e gissatidsstrobe is in
a formof a disk with a plurality of opened sectors, each of which is
formed at a predetermned interval thereon.. 10 8. The apparatus of claim 2,
wherein the strob8: indfde8PRFRENSI i 2 SFladPened QG E f PRedSaECRRe

sane i ntervalriand ing heemmd Aidtdhda sk £nogged idr rieash other and

nove together. 15 9. The apparatus of claim7, wherein the strobe rotates
at a speéd (rotation/sec) of nore than 50/n, n being the nunber of opened

sectors. 10. The apparaties fpLtat i lorwWherennot hene2Q ki nald sacansk eye
i mage input device includes: a first input nmeans for providing a left eye

i mage of tH& obj éeE™ ©F hd iHede Yekbra untitakitsecshdd NEARSOFBr

provi di ng addghtoeydiidrmge fride obj£chrd@tdani Nmge; xesprsh Uphtrednd 25
a strobe for alternately switching the two branches according to a signal

froman electronic circuit. 11. The apparatus of claim 10, wherein the
strobe 10 8. The apparatus of claim 2, wherein the strobe

includes a plurality of opened sectors formed at the same
interval and is formed with two disks engaged in to each

other and move together.

15 9. The apparatus of c¢laim 7, wherein the strobe
rotates at a speed (rotation/sec) of more than 50/n, n

being the number of opened sectors.

10. The apparatus of c¢laim 1, wherein  the
20 first/second eye image input device includes:
a first input means for providing a left eye image of
the object to the image record unit;
a second input means for providing a right eye image
of the object to the image record unit; and
25 a strobe for alternately switching the two branches

according to a signal from an electronic circuit.

11. The apparatus of claim 10, wherein the strobe
flashes on and off more than 50 times a second at each

30 input unit.

12. The apparatus of claim 1, wherein the image
recorded on the image record unit is provided as a left eye
image or a right eye image separately.

35
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fl ashes on and off nore than 50 tinmes a second at each 30 input unit. 12.
The apparatus of claiml, wherein the imge recorded on the inage record
unit is pYovi/giwde as a | eft eye 1inmmge or a right eye i mageCpERavei7ety. 35
18 WO 01/ 86936 PCT/ KR0O1/00737 13. The apparatus of claim1l, wherein the
imge recorded on the image record unit is provided in nore than a pair
of left and right eye inage to one frane. 5 14. A nethod for phot ographing
an object in three- dinensional, conprising the steps of: a) taking a left
i mge and a rightléye iThiye 2PRIEESLNEt ePY; B2 PRoVidi H§eTse ebPeantmefe
right eye i megesde® an hdepgagssembbes Ghitesar ging ity lef thand then
right eye image to an_image record unit wth overlappi ng each other. 15.
The nethod &f Pel& mfla.effruriterr BrpEYs Afadfe to1onst dFadie-al ternatel y

di splaying the left eye inmages and right eye inages nore than 50 tinmes per
second. 16. The nethod of claim 10, wherein the left and the right eye

i mges recorded ih*the & magehrecdrd wiiatoarariygEsepar &P8§Citntid: | R feeye

i mages and rdigth s@¥%ed1negesyandi deedfded Hd @mat el y and consecutively.
17. The method of claim 10, wherein the left and the rj grgt eye i npges

recorded in the i#hgetpBéBAd @ni t-edft t HE2925 @aer & bodySlr e $¥R or HBYIFror e
than a pair Qfeht-eaRd the right eye inmages. 18. A nethod for

phot ogr aphi ng an object in three- dinensional for animation, conprising the
steps of: 30 a) rletoPdPigdient e ihgedndndhe ghtikyecYAngdsIs6F *ach
scene to@peaghfsr angheneat edl y;

c) recording the left and the right eye image to an

image record unit with overlapping each other.

15. The method of claim 10, further comprising the
15 step of alternately displaying the 1left eye images and

right eye images more than 50 times per second.

16. The method of claim 10, wherein the left and the
right eye images recorded in the image record unit are
20 separated into left eye images and right eye images and

recorded alternately and consecutively.

17. The method of claim 10, wherein the left and the
right eye images recorded in the image record unit of the
25 camera body are recorded more than a pailr of left and the

right eye images.

18. A method for photographing an object in three-
dimensional for animation, comprising the steps of:

30 a) recording left eye images and right eye images of
each scene to each frame repeatedly:;

b) recording the pictures played at a high speed
twice as fast as a normal speed, when the recorded image is
played; and

35 c) re-photographing the played images with another
19



b) recording the pictures played at a high speed tw ce as fast as a nornal
speed, when the recorded image is played; and 35 c) re-photographing the
pl ayed i vagessaasé h anot her 19 WD 01/ 86936 PCT/ KR01/ 00737PCTU&Ret/6017319. The
met hod of claim8, wherein 100 franes of inmage are shown every second. 5
20. An adapter for use with a three dinensional canera, conprising: a |lens
assenble installed into the three di nensional canera, capable of being
attached to and separated fromthe 10 three dinensional canera, wherein
the | ens as§efBFé-includes a plurality of lens for imaging an object on an
i mage record unit which is incorporated into the three dinensional canera;
a first input neans for providing a left eye view of 15 the object to the
i mage record unit%9and33“%e@8FH°gnﬁﬁi feal® flor PR8VFPHRNg X rfgRPSEBy L Vi ew

of the objeghabe bhe isTREIA e sdbbhd.20
5
20. An adapter for wuse with a three dimensional
camera, comprising:
a lens assemble installed into the three dimensional
camera, capable of being attached to and separated from the
10 three dimensional camera, wherein the lens assemble
includes a plurality of lens for imaging an object on an
image record unit which 1s incorporated into the three
dimensional camera;
a first input means for providing a left eye view of
15 the object to the image record unit; and
a second input means for providing a right eye view

of the object to the image record unit.
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