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1 [DESCRIPTION] [Invention Title] STEREGSCOPI C
| MAGE PRQJECTI NG STSTEM USI NG Cl RCULARLY POLARI ZATI ON
FI LTER MODULE 5[ Techni cal Fi el d] The present
invention relates to a stereoscopic inage projection
system and nore particularly, to a stereoscopic inmage
proj ection systemusing a cilrcul ar polarization filter
nodul e according to a single projector circular 10

'gﬁg' nmet hod. [ Background Art] A genera
[ﬂE%¢§# é?ﬁrnplenenting stereoscopi c i mages (or 3D
images) is to emt different inages to two human eyes.

[Brexeospopiicc i kpl ays are mainly divided into 15
gl asses stereoscopic displays and gl assl ess

(nakeseRYSICcEhEF CORAER] ﬁRSbéﬁJrfMé %gegﬂi n91&8 &ﬁéBEARLY

or not it Is necessary or the viewer wear g

poLﬂnggfokOFf Rdﬁé #Ent images to their two eyes,

res |ver specialTy, projection
ofstereoscop|0|nages 20 i nplenmented through a | arge
screen as in a novie theater typically uses a

pol arization nethod in which left and
[Technical Field]

The present invention relates to a stereoscopic image
projection system, and more particularly, to a stereoscopic
image projection system using a circular polarization
filter module according to a single projector circular

polarization method.

[Background art]

A general method for implementing stereoscopic images
(or 3D images) is to emit different images to two human
eyves, Stereoscopic displays are mainly divided into
glasses stereoscopic displays and glassless (naked-eye)
stereoscopic displays according to whether or not it is
necessary for the viewer to wear glasses in order to emit
different images to their two eyes, respectively.

Especially, projection of stereoscopic images
implemented through a large screen as in a movie theater

typically uses a polarization method in which left and
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2 right inmages separately pass through polarization
gl asses having left and right polarization | enses with
ort hogonal pol arization directions. This nethod
i npl enents stereoscopic i mage projection in the
following manner. 5 First, images are captured using
two canmeras. The inmmges areZgiven orthogona
pol ari zation directions through polarizers and their
; r g« e .een.
R ey oo e e RLBNe R AEHRE qlasses
MO_ C a ith their two,eyes through 10 .
hai%ﬁ)rf%géigﬁggﬁg'lg%.pOEarlZ%ﬁffnlaﬁpg8§tWHf%% Phghogonal
structure of a, conventional dual projector systemfor
POlAT 2SI Bhi ¢ THagEthPBFect i on. ThiS ~ Fethli delmplements
st ereoscopi c i nage projection according to the
STHEWIAALT oAMPEho®rollss taomventi ohbe dial lpwbjectmanner.
15 system uses two conventional two-dinmensional (2D)
Finsito) ethagss lagrd captOaedfud ey 2Dwpr cheetrass 1 T8 tisnages
| eft i mages and the other 2D projector 2 emts right
ard magesen Thedtéligoaad rigblatiRgesoar e dikerk tivejsectetrough
on a screen 5 after passing through polarization
polfdditRns Jradrde -t ByEP19hHNAGORRL SRRl *ZAHAD displayed
directions. The left and right inmges overl appi ng on
on [H€SECLEAN 5 Al | h@.ﬁev'vei%%rsexpfé ely b&m%g%st Whotured
thro Rt i ge | erses

eyes of the viewer ugh 1I'eft and rig

7_and of larj zation gl.asses,6 worn_by the viewer
us ey h%l?ethté‘ggie Fored) s el o FR&YT vi SWP3DSVES rrgwioush
The conventional dual projector stereoscopic imge
POLaTHiZatiofh PSSR s very expensive since it uses two

2D image projectors and two polarization plates as
desEt¥bed 5labBSErak@saltdie | REFugeyrperdphar afonventional
devi ces. The nunber of projectors required to project
duagt eregssopirc shidtem ifora Steaercdsic winseyd e aedeirorof
the novies since two projectors are required for each
novre. pTheigeskteersdsebplief imped PritedvmILaccording to
projected on the screen vary
the polarization method, the conventional dual projector
system uses two conventional two-dimensional {2D)
projectors 1 and 2. One of the 2D projectors 1 emits left
images and the other 2D projector 2 emits right images.
The left and right images are then projected on a screen 5
after passing through polarization filters 3 and 4 with
orthogonal polarization directions. The left and right
images overlapping on the screen 5 are then viewed
separately by the two eyes of the viewer through left and

right image lenses 7 and 8 of polarization glasses 6 worn

by the viewer, so that the viewer feels as if they view 3D
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10 depending on the positions of the two projectors.
Therefore, incorrect adjustnment of the positions of
the two projectors reduces the confornity of
st er eoscopi ¢ i nmages. Thus, there has been a need
to provide a single-projector systemfor stereoscopic
i mge projection. 15 Systens based on a nethod of
di viding the area of the single projector LCD nodul e
im@fdsa nethod of using an LCD shutter has been
devel oped to neet the need. FIG 2
lhustra the.stryctyre.of the conventional system,
f or L@}%%%%XS%%&%P ge Bfoj RXTHC 1 eé"’t@ﬁqoﬁés%c image
net hod of dividing the LCD nodul.e. ) The
PIRHRTENET 0 FHE C6ferBosEBPY ¢ SEREFS Ipico] TEAGOniEydisep two 2D
. shown in FIG 2 operates in the foll ow ng manner
1Y e sPI OPPERPT§erfd¥cht WO bpodariight isound@taFl &s described
reflected using a reflecting mrror 202. The reflected
ab¢yghangasdes timdwgles dan gleraibdidei 283, Vihe hmthesr of
outputs left and right images with different
propéatozat ixsyudireatt itanspréfeckef étandostgblici NBidRS: ae a
projected on a screen 205 through a condenser |ens
thé®der Thes | efi @nd tiOhtndniRges 43 )8t edo@i khesdnce  two
screen 205 are separated by passing through [eft ang

j | d b .pol ar, Lon., .
préd ? Q@Eofémgfev\grré%ﬁ% yr?et% ar gndo 206b 0f . Ro ar'I‘h[Zeatﬂ)é)Qol tigps of

gl asses 206 e Vi ewer, respectively,

e viewer.feels.as if they view 3D inmages. The
1ed 07 i nari RS Gafioksy GROIATEDN B IR | oPEraen antRry
a ri&%i?ina es cqne to have different ﬁolarization ]

“Rft 9 on§"as Hight PRELELSTENr Rfgh £AE LEYhodoreleoBers.
The LCD npdul e 203 includes two polarization filnms 209
TherRf 9. IMEIBRCE redpes aprenat pHnthe| pes2bbonndof1bhe two

i ncludes pairs of two regions with orthogona
prcpiﬁacatrqnzsatzre;iuces the conformity of stereoscopic images.

Thus, there has been a need to provide a single-
projector system for stereoscopic image projection.
Systems based on a method of dividing the area of the
single projector LCD module and a method of using an LCD
shutter has been developed to meet the need.

FIG. 2 illustrates the structure of the conventional
system for stereoscopic image projection based on the
method of dividing the LCD module.

The conventional stereoscopic image projection system
shown in FIG. 2 operates in the following manner. First,
light generated by a light source 201 is reflected using a

reflecting mirror 202. The reflected light passes through
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15 directions that are alternately arranged in a
vertical direction. Specifically, the polarization
film 209 includes pairs of two regions, first
pol ari zati on regi ons 209a and second pol ari zati on
regi ons 209b, and the polarization film 210 includes
pairs of two regions, third420 pol arization regions
210a and fourth polarization regions 210b. A beam
i SP! AYEND. | [ ' u 0.t [ c
e 20} g e of 1502 GEREES LR bughC FEo T sfes
. pol arj ' Lons_209a qf _one.of the_ polarjpzatign_,
wifh) GLEESEERN DERRETRACPRE feniibutre - cobouht 6 erBonhpne
. 5 displaying right_imges included in the |ight
LMGEPT oOFEd RAPAHE- 51 PRCE! PR of 0205755858 4 hBagRnser
the second pol arization regions 209b of the sane
leng| &%4-at i gher i LaLR0ENGhirclytitayémagphaser @l §¢eed@norof the
90 degrees with the first 5 polarization regions 209a,
scxeen hafSt heer ekbectsedbdampadisiplayimpudt tlafd anghtight
i mges cone to have orthogonal pol arization
imatye eCénons . 2 Jb@nands2 068 bf qpbUact ystabni §1lEEE£¥€N206 worn
according to whether or not each inage is to be

by diled| @yefer | hec ottt o6l ¢f tsbMBESE PRESVIBHOHIRLDE ac if
third 10 pol arization regions 210a included in the

th h@{e‘poigrirﬁ%% n film 210, which have a phase

Ifference o degrees with the first polarization

regiQnNs whi | e_the 1tied. rioght i es p

t hr gg%h %%?Q%lur}q hl%ofaarc?%%]g%d r 3%?85%5%% ioﬁiﬁ't%dleft

in the other polarization film 210, 15 which have a )
anéﬂuﬂﬂé%ﬁff%ﬁ RS ofo® deQr eR3Vi t fiiffhereREoneolarization

. pol arization regions 209b, so that the left and right

diyerigene e tolhavrassehogoranohothe i BERi Bpdule 203.

directions. Then, the beans of left and right inmages

ar e Theoj e@? ethodmliehe2 83 r éecl2@Eesaf ter padsimigattiroughi 1ms

t he condenser lens 204. 20 As a result, left and right
209 nagds 20itt.h @ddtogonaltheolmslzat o0t ¢ r eC1ieONL08r &and 210

alternately arranged on the screen 205. The vi ewer

inSRRREAL 84 Yr & €680R ST d@rseli BN b Ft bl ohdR9SS1arization
t hrough the pol arization gl asses 206. The nethod of

diﬁ&é&fﬁﬁé'“%h%k@rQQECOQiEe£H§9§§yth&ﬂﬂgg?%ﬁlqhyi ioy?ﬁéical

the area of the LCD nodul e 203 has a em t hat
. . X q : th et
A e PSP et P o iohs P gaor SgRERSand Hilln; 209

. inqge projected regions., That i§, as the total, area of
includes "palrs oI two redgions, first polarization regions

20%9a and second polarization regions 209D, and the
polarization film 210 includes pairs of two regions, third
polarization regions 210a and fourth polarization regions
210b. A beam displaying left images included in the light
reflected by the reflecting mirror 202 passes through the
first polarization regions 209a of one of the polarization

films 209 included in the LCD module 203, while a beam
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5 each of the left and right inmages projected on the
screen decreases, the resolution of each imge, which
has passed t hrough each I ens of the polarization

gl asses, nust be reduced, which limts its application
to novie theaters with | arge screens. 10l n addition,

| eft and right i mages nust &orrectly pass through
their defined regions. & herwi se, the stereoscopic

didH iﬂ&akﬁﬁﬂtmﬁﬁhgg I Qg%ﬁ%ltidf%ﬂgffi tré?lé&?%& by

this problemwhen Ieft and right 1 mages are processe
ep .1 N space. \We t ereoscopi c_,15 i nmages, are
th%ro?égé‘gé}%%ﬁga F‘gfﬁgrscr%é]?n é)saﬁsnesg oV &4 ea%%?, i?cond
jS not easy to,adju the positions of _|eft and right
po} Seat {73 Eedbabni R SErEoR SPRECOSKRT ZRbSPR| GRIM 209,
msmatching at the projector will significantly reduce
whige BaWrornithpsst &tikewesroppt PRugegrsest hdth eviee . first

20FIG 3 illustrates the structure of a conventiona
prolapi zhiut orr -deasiarhsy 208m, f osost Er@osddp crieffdgeted beams

projection. To overcone the problemthat may occur
dispeayimft lafid rdmght rigpgesmigesspashal ky diasigledritRogonal

the single projector nethod, the nethod shown in FIG
poPa Pl RLSHS SEEERRICARI.C Then, as the liquid crystal is
driven according to whether or not each image is to be
displayed, the emitted left images pass through the third
polarization regions 210a included in the other
polarization film 210, which have a phase difference of 90
degrees with the first polarization regions 209a, while the
emitted right images pass through the fourth polarization
regions 210b included in the other polarization film 210,
which have a phase difference of 90 degrees with the second
polarization regions 209b, so that the left and right
images come to have orthogonal polarization directions.
Then, the beams of left and right images are projected on
the screen 205 after passing through the condenser lens 204.
As a result, left and right images with orthogonal
polarization directions are alternately arranged on the
screen 205. The viewer separately recognizes the left and

right images through the polarization glasses 206.

The method of projecting stereoscopic images through
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7 image content including alternating left and right

i mges. An LCD shutter 302 is used to cause the |eft
and right inmages to have different polarization
directions. Specifically, in the nmethod of FIG 3,
left and right 5 inmages are alternately stored in the
content. Wien a projector 361 emts i mages accordi ng
to the content, the LCD shutter 302 is driven to have

ot C oned . | .
dlg?%ﬁﬂ”%_fpcﬂl?é £AL4 0B rdihRCt G xg%dﬁfé.t 285 1%{‘# eﬂ‘BQSﬁlem

[
e times when the projector 1l emts the

' Ls-driv to have a 1 olarizati .
el TOER; BSarlrerert i e SR et Bl oprpiectea

the.tiges,ﬁhgn_the Erg'ector 301 emts _the (ight .
AT eRmte st Thi'SC opel 8t +Bhtcaf2Be PEPPBFhed b§Iacipusper right
. driver 303 which drives the LCD shutter 302. However,
1mage s PERdesdscopredivmge pldjadctidn Sypstidi 15068iinpuare of

LCD shutter has a problemthat the response del ay of
eatihecECDhshutafdr asm@nrightsidrpeen poagjses et austidhd screen

between left and right inmages. Especially, the tine

dedueangs Whche aldserinatiiorg d£f baahdifmaght, iWrHGEes BE€ passed
swit ched nmust be short enough to not be noticed by a

thid . cHth shews20cf ensgot b zatibhe LA SOUt t @lust be
w Il be a serious problemwhen left and right inmages

ui . htched. : istion, .t | S
<o BEf L SELRILARED, 0 ogpPRattibo ol IR Syfeacers

wiéguiégéeméépeghfferent means for increasing the
polartzatTon ra?fo, since the polarization 8 ratio of

left and_ri ght ingge of the Lgﬁ shutter is not so
hi g™ [ BASLFESHr o] [ ec it ar 1BRbDI Bifges must correctly
pass through their defined regions. Otherwise, the
stereoscopic image quality will be reduced. It is
difficult to avoid this problem when left and right images
are processed separately in space. When stereoscopic
images are projected on a large screen as in a movie
theater, it is not easy to adjust the positions of left and
right images projected on the screen since small position
mismatching at the projector will significantly reduce the
conformity of sterecoscopic images at the viewer.
FIG. 3 1llustrates the structure of a conventional
LCD-shutter-based system for stereoscopic image projection.
To overccme the problem that may occur when left and
right images are spatially divided in the single projector

method, the method shown in FIG. 3 produces stereoscopic
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5An object of the present invention devised to solve
the problemlies on providing a stereoscopic inmge

proj ector system an apparatus for stereoscopic inage
projection, and a stereoscopic inmage projection system
i ncludi ng the stereoscopic inmage projector system and
the 10 apparatus, wherein stngle projector type

st ereoscopi c image projection is inplenmented using a

im%éécebﬁfeﬂel§ﬁbiﬁbkﬂgdgjkhgha%qg %é%%tgﬁﬁ Efﬁh@ufygﬁes.

projectors requir or stereoscopic I mage

an CERRT Gt RO0 o s °Re Tt PBYeR, e s TRPRC il riome

bet ween t he ject of the

, [ S. Anot her ob
imagedcr BANRIAT DFEHRRT SRR A 08 Y2 thEE SF O | | es on

provi ding a system which uses a circular polarization

fil tPechsdere livhatly dihet e@etheESalfedti@el 3y pbekligred right

left and right inmges, wherein the 20 synchroni zati on
imafes oteatd orlobrnheediyr cataredoliar i zaki onofitkher nodhkea a

is controlled taking into consideration the sizes of
prépé¢t@nd3 0t glimiitmgtsagébe el rad Rige i g t Bk e (RARGH™ ,C the

i mage projection with a higher quality. 9 [Technica

LcokubiceBl 302 1AN BNRAGE MeRT Rfvd hendr esel bEVERL L9Pion

to achi eve the above objects provides a stereoscopic

a1 RGP AkeChid - SY§ e for ifhalhe’ eOSCRRIC | when the
pol 0d, e

projection systemusing a ari zation ne

st er.eo i C_limage_.proj ector systemingcluding a
prop]reo(]gt:%l? ogrdhlf oefmlste% utekg? ?ja?’%/ €T n%m'll1 ef¥ ]ﬁjd‘g?]il ghe have a

i mages;, a cir.cul ar, pol [iéation filter nmodul e
POFFCHRE MY a AdaChirkye SpESFPRAL | BROT IHHAT and athegnteft
. image polarization filter; and a filter driver for .
imadRatdhgth® bhvedr WhrRg thige peiodegiter péllargmidis ofbe right
~ filter nmodule according to tining synchronization of
imdgds . and'rightoriamegs ceni ssinonbe ofpanompnai edtyor a shutter

In this enbodi nent, the stereoscopic inmge projector
drisyst e303vayh ek tdervéncthsl e @ sametireni @z . f or

acqui ring

However, this stereosgscopic image projection system
using the LCD shutter has a problem that the response delay
of the LCD shutter when it is driven causes crosstalk
between left and right images. Especially, the time during
which alternating left and right images are switched must
be short enough to not be noticed by a human. The slow
response time of the LCD shutter will be a serious problem
when left and right images are quickly switched.
In addition, there is a need to provide a technology

for replacing the LCD shutter with different means for

increasing the polarization ratio, since the polarization
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15 timng synchroni zation of |left and right inmage
em ssions of the projector and providing the timng
synchroni zation to the filter driver and a franme for
fixing and adjusting positions of the projector and
the circular polarization filter nodule. 20The frane
may control the positions of the projector and the
circular polarization filter nodule to contro
raEMQTQf”EQEtOQEa ﬁg%%FO{méﬁégeég' Qsteﬁaéhﬁég%r'fggﬁot so
proj ection. Prefer y, the circular polarizafion
hi$ﬁlter nmodul e 10 further includes a |ight shielding
egi on at a boundary between the left inage
pol ari zation filter and the right inage polarization
filter. The projector may receive stereoscopic inage
content, 5 including the |left and right imges
[Dsequemsurall y stored in the stereoscopic i nage content,
and continuously emts the content. By rotating the
' I i.zation filter nodule, the circular
lﬁﬁﬁgﬁﬁéﬁifﬁﬁgﬁ% er nodul e may be controlled such that
the left jmage polarization filter is 10 |ocated at an
e 88 GWPIRAe 0F the proitlorivrentioe pesjieedorto solve
emts |left inmages and the right inmage polarization
the | pepblem| oddteed aint herewidingn hol stHrddemropic image
proj ector when the projector emts right inages. The
prajecubar podaenzataon dppdedcuodufer neycéteddespld image
i nclude a sensor for detecting whether or not the |left
pro@gei §e) ardrzat iz0n sfiehtek cop iloCahgbeat pi-HBRL 881 Ofystem
hol e of the projector when the projector enmts |eft
ind TRGESy APHaRRIHRHL QLAY {fleyd 'ﬁﬁﬁj %H@Q? @%Is@relmzaafﬂc?nthe
filter is located at the em ssion hole of the
' or. . 1 he. rojector emts right images. In
=pfPAAAE Cotfi \ELE S ER Q0TS ' ieh ep iR te 1hage
det erm ned takin intoﬁgonsideration,the si ze 01 a, ,
PTOISTE LY rifght "PREBEN BRI (B9 CheChFBRbEForPO1 AT hzation
. preferred enbodi nent of the invention, the circul ar
f1 Bodi s i thay hrigrEibeyy of projectors required for

stereoscoplic image projection is reduced and left and right
images are also divided in time so as not to cause
crosstalk between the images.

Another object of the present invention devised to
solve the problem lies on providing a system which uses a
circular polarization filter module that rotates to
selectively polarize left and right images, wherein the
synchronization of rotation of the circular polarization
filter module is controlled taking into consideration the
sizes of left and right images, thereby achieving

stereoscopic image projection with a higher quality.
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11 further include nmeasurenent neans for neasuring the
size of aleft and right inmage emtted by the
projector; and position determ nation neans for
determining the position of the sensor according to
t he measurenment of the 5 measurenent neans.
Anot her enbodi nent of the i#vention provides a
pol ari zati on- based stereoscopic i nage projection
systemusing a projector for sequentially emtting
left and right inages, the stereoscopic image
[ﬂg' ectlon %éften1|nclud|ng 10 a circul ar polarization
udlng a left imge polarization
filter and a right inmage polarization filter; and a
fil ther edbboddmeingr afottdte nyregwhtdriviarg idre ©b rachbeve the
pol arization filter nodule according to timng
absyachsliofneged i OfrOFidedt AandstéBbdstPBOE efthsst onNsr&fector
the 15 projector. Also in this enbodi nent, the
sySEEReSEOR Gl TG U ECLhRe SYSLERLPRY S %&%@%&n using a

include a synchronizer for acquiring timn

pof%f‘f%@:[‘éﬁat anEhgfi | e%hgan%t{eij sdngﬁ ezgl.rﬂa&?é O”Src% ector

e projector and provi
nchron% fion to the f||t r driver an

SYSI' SF g and H R RTY POt i b STLEHRE 7 %c"?%}t‘éh%g left
the circular polarization_filter_ nodule.

ang ; LNyl BBEE ol & he1p6YILar 0RO AT k77 Ity éétl&eranlaodule
the circular polarization filter nodule to contro

inelgding 2 adi k@RS oieagd 2Dplerizmtéeondi fkhseévnaind 3B) right
i mage projection. Preferably, the circul ar

imagmé apo kat i vanc forh t £1 1 tnedu| end ux t Bt teéncduidesr afbt ghdtating
shiel ding region at a boundary between the left inage

an<¥)0: arizahyon thid t efiafgidhe pbyhtibatiBge FAlIAdZathédule

ilter.

according to timing synchronization of left and right image

emigssions of the projector.

In this embodiment, the stereoscopic image projector
system may further include a synchronizer for acquiring
timing synchronization of left and right image emissions
of the projector and providing the timing synchronization
to the filter driver and a frame for fixing and adjusting
positions of the projector and the circular polarization
filter module.

The frame may control the positions of the projector
and the circular polarization filter module to control two-

dimensional (2D) or three-dimensional (3D) image projection.

Preferably, the «circular ©polarization filter module
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In addition, by rotating the circul ar pol arization
filter nmodule, the circular polarization filter nodule
may be controlled such that the left inage

pol ari zation filter is |ocated at an em ssion hol e of
the projector when the 10 projector emts left inmges
and the right imge polariz&ion filter is |located at
the em ssion hole of the projector when the projector

£ uff'?.léf .riingﬁtudégagg Sq ight Sﬂgia@ﬁ?%%%q JF .nét Ofa t l@gundary

I nvention provides a stereoscopic proj ection

m_i ncludi ng.a_ 15 stereqgscopic i e projectar .
be Sy e S STt CHAROP e 1ATg FACOR | HRERE abRar dify Fbont
._a polarization nmethod; a screen on which the left and
imag H?giﬁﬁb%%t%9% btbfeeted; and pol arization gl asses
through which the left and right inmages selectively
padée (O IRWEOSEYYD| EeFahye PrELeOSeOriT syradgsn content,
including a projector for sequentially emtting |eft
inghddinghthendgés,; aadimghtarinpges | zaquantialierstored in
nmodul e including a left imge polarization filter and
tha stghkosoagecpohagezabneent, | eid @ittianddidier €fiverthe
for rotating and driving the circul ar pol arization
contdh€l MEYl erodst AeGOrHNI e ENIL8YAShEARE 2L | PN ter
of left and right inage em ssions of the projector.

mo%gaant&geeoBar'éhgg%gséofgfﬁgwgnt {he-emjady ARt §5 g be

I nvéention, t ystem usesS only one projector
i.n view ng roons

increase its, utjliz éio f. a Vi e .
copebFERE rihe thrke thRA 1ES b SRS RN TR cbb eer is
1 and %an proj ect stereoscopic inages with a high

O Or At yaBf FRITSEHMY AR Phagele amy % ST viBfPngthe
angl e while reducing crosstalk conpared to 10 the
pr@lﬁ?%%@ttéﬂuﬁéSedl§%§tenim@ﬁe%ddﬁﬂwbn,ﬁW@ posiighgn image
of the circul ar
polarization filter is located at the emission hole of the
projector when the projector emits right images.

The circular polarization filter module may further
include a sensor for detecting whether or not the left
image polarization filter is located at the emission hole
of the projector when the projector emits left images and
whether or not the right image polarization filter is
located at the emission hole of the projector when the
projector emits right images. In this case, a position of
the sensor is preferably determined taking into
consideration the size of a left and right image emitted

by the projector. In a preferred embodiment of the

invention, the circular polarization filter module may
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pol ari zation filter nodule is changed using the frane
not only to allow 3D image projection but also to

al | ow general 2D inmge projection and the |ight
shielding region is 15 inserted between the left and
right image filters of the circular polarization
filter nodule, thereby further reducing crosstalk.
Further, the sensor is used to efficiently detect the

[ iti [ r j ' fihter..
rabhdl TPSTRRe T e PPEPE B PPl s iee
sw t.ched. Especially, the positian of e sensor i s
of S8 TRk g Rnd] Bm eI TSt PN e i bRt Hitbesor; and
thereby further inproving the stereoscopic inmge L
Poﬁb%}??ydEthmlnatlonFGFFHE%n%?%,dﬁFeF@1€&§9 tgiuseogheion
stereoscopi c image projector systemaccording to the
of enbbai nesnsoat tdreconigid | obosi hbe | measugssient of  the
installed at the front of the existing projector.
medf Desoenptmemme®f Dr aw ngs] The acconpanyi ng
draw ngs, which are included to provide a further

undeistrare NGnodieritvest i olhel | lidstemdtiore Mo s a
of the invention and together with the description

poBEFVEA Lt PofXPAEEA tHEPLLHCLPLE OinbbhEe 1OrbHYEPLHAN: siBtem
t he draw ngs:

using a projector for sequentially emitting left and right
images, the stereoscopic image projection system including
a circular polarization filter module including a left
image polarization filter and a right image polarization
filter; and a filter driver for rotating and driving the
circular polarization filter module according to timing
synchronization of left and right image emissions of the
projector.

Also in this embodiment, the stereoscopic image
projection gystem may further include a synchronizer for
acquiring timing synchronization of left and right image
emissions of the projector and providing the timing
synchronization to the filter driver and a frame for
fixing and adjusting positions of the projector and the
circular polarization filter module.

The frame may control the positions of the projector

and the circular polarization filter module to control two-
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FIG 1 illustrates the structure of a conventional
dual projector systemfor stereoscopic inage
projection; FIG 2 illustrates the structure of a
conventional 15 systemfor stereoscopic image

~projection based on a nethod of dividing the area of
an LCD nodul e; FIG 3lEllustrates the structure
of a conventional LCD shutter-based system for

, i i e ie i I L t . .
cxaggamssoyol ps m ol 10 AP Bl on

prusged_in.a single projector circular filter type syste
%o%o‘?‘i&ﬁﬁg tct):@%n eﬁ%ﬁé??@ﬁt FHO R FRVER oﬁ;l)i%l% SmOH]ule
£ iH‘lust r.atejtsﬂgaéarefer,abl e structure of a 15 circul ar
Ubbhari ZAAG 179 | ferl 1tul BRUSEHIPE IR e2pr 6 ebpBRdary
circular polarization filter type systemaccording to
begeehh sdenertiof inpgei mademinationg £5lter usndatdse t heght
. operation and position of a 5 sensor used for a
imgyecobbprpoiaiozatiboefilter nodul e according to a
preferred enbodi nent of the invention;

In addition, by rotating the circular polarization
filter module, the circular polarization filter module may
be controlled such that the left image polarization filter
is located at an emission hole of the projector when the
projector emits left images and the right image
polarization filter is located at the emission hole of the
projector when the projector emits right images.

Another embodiment of the invention provides a
stereoscopic image projection system including a
sterecoscopic image projector system for emitting left and
right images according to a polarization method; a screen
on which the left and right images are projected; and
polarization glasses through which the 1left and right
images selectively pass, the stereoscopic image projector
system including a projector for sequentially emitting left
and right images; a circular polarization filter module
including a left image polarization filter and a right

image polarization filter; and a filter driver for rotating

and driving the «c¢ircular polarization filter module



10

15

20

FIG 7 is adrawing for explaining in detail a nethod
for determ ning the position of a sensor used in a
circular polarization filter nodule taking into

consi deration the 10 sizes of inmges according to a
preferred enbodi nent of the invention; FIG 8
illustrates a structure forl&fficiently determ ning
the size of an imge and the position of the sensor

n_thesi e.Si b e r .

=GB ahrdert SrorRd RS PRRRCOH bR, BeBEoLRp FFahP dnave

conpari sons gf the.ex%ents of crosstal k occurring
em%%?&%%ﬁ ng and*P7 ght“f mages according to the

conventional LCD shutter nethod and according to the

single projector circular polarization filter nethods

of 20 the enbodi nents of the invention; and FI G
[xdbradtdamiaat ef frctmleral | structure of a

singl e-projector circular polarization filter type

St STEOSAOAE | FBIG Y ObFEbAOReRYS! OfF A6RAT AR AN cne

enbodi nent of e I nvention. nventi on]

r i . i detaf% %# %he referred, .
svebelaines, By PR pRR A Pl tiee FefefbTiaths on
._the acconpanyi ng %iamﬁn S.. The detail ed descrip%%on,

i WG IS FTOBe Giveh BEVGR WIRESF ePtnddit olike dnd to
acconpanying drawi ngs, is intended to explain _
re@‘%‘%ﬁ‘pl HESE PRNtFPYIS t l@é‘l%r €3&nt PEAVERLI oRtSFaPREPPLC

. than to show the only enbodiments that can be

1magps evehhed hdgbr diomdoroittlye dinvlexiti cmd 10idlet images and
foll owi ng detail ed description includes specific

a wide viewing angle while reducing crosstalk compared to

the LCD-shutter-based system.

Iin addition, the position of the circular
polarization filter module is changed using the frame not
only to allow 3D image projection but alsoc to allow general
2D image projection and the light shielding region is
inserted between the left and right image filters of the
circular polarization filter module, thereby further
reducing crosstalk.

Further, the sensor is used to efficiently detect the
rotation position of the circular polarization filter
module at the times when left and right images are switched.
Especially, the pogition of the sensor is set taking into

consideration the sizes of images, thereby further

improving the stereoscopic image quality.
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details in order to provide a thorough understanding
of the present invention. However, it will be apparent
to those skilled in the art that the present invention
may be practiced w thout such specific details. In
sonme instances, 15 known structures and devices are
omtted or are shown in bl otk diagramform focusing
on inmportant features of the structures and devices,

SO %%r%@lterfrr% 5 )Sqyr %g Iﬁl%s@ﬁ”&?%s ftltlges P%f}%cgg'%%%ac image

i nventi on. sane reference nunbers w

throughout this specification to refer to.the sane or
ProfEfTRe parpien accondig: clan the, crEPEiiuchbRs ot the
. that,a nmethod of sequentially em_tting left and right
1Y FRbedl pal st dl Fol8l PERISYNGINS tldjsst ity SterbBoeoppE the
i mge projection and a 17 circular polarization
eXI$TiRy PoHeifetde- used to polarize left and right
i mages differently. Using the circular polarization
filter nodule to polarize left and right inmges can
reduce the crosstalk problemin the LCD shutter 5

[D@idad e iUs g Higwsidgeyl ar pol arization filter also
has an advantage in that it can increase the view ng

angl e of stereoscopic i.nmages, co red to when
T aaGey aFGPRPRIRG, FFRRATgSar oV DeEH. G Ancluded to
illustrates the structure of a_stereoscopic 10 |nage .
PrOYEfRect & sfSrERrised MBS 5aRgiRd pr gjfect heci r évaRtion,
filter type systemaccording to an enbodi ment of the
illysemienenbodimepsssivdmthe Eh@ensionhernst erewsdop cwith
i mage projector system according to the enbodi nent of
the helagmeeimiiom 15ervel udes exisiaphe fho| eotioici4gll af the
circular polarization filter nodule 402, and a filter
inwehtvesn 403. The projector 401 sequentially emts left
and right images. The circular polarization filter

nmodul.e +4@2 dRglivdes a left inmage polarization filter
and a right inmagé polarization filter. 20 The filter

dri%%b-4Q§ EQP?%%§a%% ﬂgz éﬁﬁﬁﬁﬁhﬁguggrai conyentional

pol arizatT on ter module according to tirmng
nchroni zati on_ of inqge em ssion and.ri

Y P LR ES Ve e pr oy S G Caene. FRRSS BT aeEopPe;
Lnagﬁpgrg;eﬁaiggi%%&%g]n&%efgﬁﬁgﬁgﬁdrgfhggeaa conventional
yn nize
system for stereoscopic image projection based on a method
of dividing the area of an LCD module;
FIG. 3 illustrates the structure of a conventional
LCD-shutter-based gystem for stereoscopic image projection;
FIG. 4 illustrates the structure of a stereoscopic
image projector system used in a single projector circular
filter type system according to an embodiment of the

invention;

FIG. 5 illustrates a preferable structure of a
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18 acquiring timng synchronization of the |eft inmage
em ssion and right inmge em ssion of the projector 401
and transferring the timng synchroni zation to the
filter driver 403 as shown in FIG 4. Reference w |
now be made 5 to detail ed operations of the

st ereoscopi ¢ i mage projectoidsystem First, the
projector 401 receives st ereoscopi ¢ i nage content,

CI%or L t ate % éfghﬁo H?gesu§58ue%%iaélysingle

ore I n the S ereoscopi c

d h Thi
o STBRERL AL AT T AP odndi chor pYBRect PgEe

2D i yages can be directly used as the projector 401.
acqeEfing tq fn p?r@?%‘%%%?n'ﬁo‘if skl ey arFyORM ts | eft
i mages and ri i mges according to information of
t he Flécei @e@llgesafeﬁeesdﬁm coprugsiopntasid . pegition of a
rotating the circular polarization filter nodul e 402
senwdwch ugwsl udes ad eftiricnige ppbaeriattdaopnfi Fiéteandmadule
right imge polarization filter as described above,

acddedDhg ctld o ek BeiZzad | efbddlhent nodutiee 402vestion;
controll ed such 20 that the left image pol ari zing

filggigiy liacq! %{?ca{f%\;nﬁ_ﬂ €30 SShHON: 1101185 Ofn tHELRL D) £Ch8Fhod
401 at the tinme when

for determining the position of a sensor used in a circular

polarization filter module taking inteo consideration the

sizes of images according to a preferred embodiment of the

invention;

FIG. 8 illustrates a structure for efficiently
determining the size of an image and the position of the
sensor based on the image size according to a preferred
embodiment of the invention;

FIG. 9 i1llustrates comparisons of the extents of
crosstalk occurring between left and right images according
to the conventional LCD shutter method and according te the
single projector circular polarization filter methods of
the embodiments of the invention; and

FIG. 10 illustrates an overall structure of a single-
projector circular polarization filter type stereoscopic

image projection system according to an embodiment of the

invention.
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projector 401 emts left inmages and the right inmage
pol arization filter is |located at the em ssion hol e of
the projector 401 at the time when the projector 401
emts 19 right imges. To acconplish this, the
synchroni zer 404 nust be able to acquire the tim ng of
swi tching between left and t% ght inmages in the
st ereoscopi c i nage content input to the projector 401.
The synchroni zer 404 controls 5 the filter driver 403
to adjust the tining of driving the circular
ol arj zation filt nmodul e 402 according to the
[ ifodd TOveatg 9 fornatlon The tining
synchroni zation can be set to detect a synchronization
Si gRalfccentca miidd tdwer thanmgles yint htemzht tonthe preferred
information froma H gh 10 Definition-Serial D gital
embpod Bfidee $HDBEI pregehtl anviandism S&itoN ®dference to the
stereoscopi c i mage content, a GPIO port, or any other

ac&SH | RG-RAgs . Théh%kﬁkﬁhﬁQﬁC@%b%rlgﬁg%n which
prOJec or systen1nay further include a frame (n

f]{; %%ﬁngr usLkag LBS ]t[5 p%‘“&@é IRIIE '
wi e pro ec?or 4 “tHe crrcular po arization firTcer 9
modul e 402. .The can _control the _positi f the
S R AT A I S A L RS

nodul e 402 to contyol 2D or. 3D i mage projection. For
thexRpeent n dHeeREE of DH-eRgetDd prbpectiiow, the only
frame |owers the position of the circular polarization
empodinentppduikargoxan deat rbrpl emgesedn acedr@ingheto the
projector 401 not to pass through the circul ar
inpohiarozzati on filter nodul e 402. Since a conventional
projector can be directly used
The following detailed description includes specific
details in order to provide a thorough understanding of the
present invention. However, it will be apparent to those
skilled in the art that the present invention may be
practiced without such specific details. In some instances,
known structures and devices are omitted or are shown in
block diagram form, focusing on important features of the
structures and devices, so as not to obscure the concept of
the present invention. The same reference numbers will be
used throughout this specification to refer to the same or
like parts.
The present invention suggests that a method of

sequentially emitting left and right images be used to

allow single projector stereoscopic image projection and a
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20 as the projector 401 in the stereoscopic inmage

proj ector system descri bed above, the circular

pol ari zation filter nodule 402 and the filter driver
403, preferably together with the synchroni zer 404
and/or the frame (not shown), can 5 constitute an
apparatus for stereoscopic iLhage projector systens
accordi ng to anot her enbodi nent of the invention. This

t t I
%g%f%ﬁ Qﬁz%kﬁf?PsfgﬁtgﬁeQEgghgiok%C ﬁ?g q SY3! € 1a612e

nmount ed on t si an exi

tefs %ﬁfnéea% "oyt BT G B | oI W ke Ly

roj ectors, The follomnn is a description of
oo S iR bram, & St MR |6 ¢ PPdAa Spol $EFzaEPGn Fioht
filter nodule 402. FIG 5 illustrates a preferable

imagesicta erofucheths Erossitad kpalrakiles iloh $h¢ tefD shutter
nodul e used in the single projector circular

mepoddr | Aatiingn fhe tairr dyler systam secoomi figlter anlso has an
enbodi nent of the invention. As shown in FIG 5,

adtvdetade cular tpet aritzathan fidteisaoduee #0SwaEGOMGIE of
to the enbodi nent of the invention 20 includes a |left

téPEGE- APl @riaddON EdddeFed Ofc | Ghlni 1RYEP bZ8L1 28
° (denotﬁ%l)i by ﬁ in FIC}? 5? anct)j a rxllght |?mgjéa15 tion

ilter for right image pol arization
fl%@enotg%ébygéé? in FIG 5) and preferably further
i ncl l.ight  shi_el di on 40
GEngﬁg ny e UE T @Sy g%? G?.?fefiuﬁE?ﬁagécaplc
. linear polarization filter and a quarter phase
im3Fe fRF Rt ab¥StEMc HATEr (11 feitieMi ¢ i RjAe I eREer circular
ri ght-handed or left-handed circularly polarized
filtemht  LYRer SO5EEP c GRS sl ngnici epbpdiment of the
pol ari zation filters has an advantage over that using
invémepeky pol arization filters in that the viewer can
view projected images in 3D even when they

si gaisf istanin yird i F1Gt hei r theaddardddefd Dfiadé 0ptofd8ctor
descri bed above. However, stereoscopic display using

sydferki resbgrapeyar tgat iR fiddRyBr@iS0 NG acipE obl gGrhPion
that crosstalk easily occurs between colors of |eft
1né!ﬁhéé92téﬂﬁgﬁé‘8£o§E8ESQSQHH”C Q'%ﬁ&%%iar polarization
filter module 402, and a filter driver 403. The projector
401 sequentially emits left and right images. The circular
polarization filter module 402 includes a left image
polarization filter and a right image polarization filter.
The filter driver 403 rotates and drives the circular
polarization filter module 402 according to timing
synchronization of the left image emission and right image

emigssion of the projector 401. The stereoscoplc image

projector system may further include a synchronizer 404 for
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Thus, the light shielding region 402a is inserted as
shown in FIG 5 to reduce crosstal k between left and
right 15 images enmitted by the projector at the tine
when the left and right images are switched. To
acconplish this, it is preferable that the |ight
shi el di ng regi on 402a be | obated at the em ssion hole
of the prOJector at the time when left and right

acg shoﬁ% t%at oﬁ%ﬁ%??% 1££€% r%gggg%ﬁﬁgf#tergﬁ%d§+£g510n
i udes_aqne | ef.t i.nage f L and.a ri ge
and P LORR " FhatE Sl arthat FBR ¢ BRPaRChsdu 950 ana
i nc] ude luraljty of left ipage filters and a
triﬂ%ﬁ%ﬂ?%%ﬂkﬁéh$2ﬂﬁlm e FYRERFQILEG LK anp? e, tientilter
22 the circular polarization filter nodul e |ncludes
driver | 493 apagBoth| tar §I8nd 4-wo Reifgiencsage Ifli [ty she made
the speed at which the filter driver drives the
to cilettad bed pobarazaonsnofi lther stmdidces can delmagkicedofector
hal f of that of the case of 5FIG 5. It is
syquei erabl e that each filter be in the formof a fan
with a decreasing central angle at the center of the

Cireukak PR igadd & ds | 16T PRAWiGedS Jthe-dHYMRIi Of image
left image filters and the nunmber of right inmge

corddid€rs 11%1%&1 i fgg e eg.@@d' ggm%'f 1R€ges

cent r'al es o the |Iter

t. e f||t R ar rg ster .
Secal%}hﬂal@aﬁy(se reoih%%aa%%ﬁ@fa% Stogh cwné%ﬁ CRLredRdic
ol ari zation %g%ées of .the circul ar pol arization
imgqq ¢ EPRHSEGK e CRETFONOMSAA | FRL Y dd%esCaBte5tt he This
. circular polarization filter nodul e rotates.
ingicedieR nERgt 8 pretEtderaibopt reRtteor £he inRamdtemg 2D
suggests that the circular polarization filter nodul e
imdged yhn dre apreprivtesednder tbé bebfecbmyged0l. That is,
pol ari zation filters L and right image polarization
thd iptetectbmi 401 t beglnsagkli;aemshapa dfe rieditpes thied right
central angle, thereby m nimzing the reduction of the

imede® eostaiaidmae wyial i fyyrshtgs ¢ for SN&E chi fige bet WeeRi ved

the pol arization angles One net hod of
Stéfggéggﬁfg;lﬁgb | eft inmage pol arization
[ters right |nage pol ari zation filters

By rotating the circular polarization filter module
402 which includes a left image polarization filter and a
right image polarization filter as described above, the
circular polarization filter module 402 is controlled such
that the left image polarizing filter is located at an
emission hole of the projector 401 at the time when the
projector 401 emits left 1images and the right image
polarization filter is located at the emission hole of the

projector 401 at the time when the projector 401 emits
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23 Ris to repeatedly arrange left inage polarization
filters L and right imge polarization filters R
alternately, for exanple in the order of L, R L, R
and another nethod is to repeat the sane-side inage
filters and then to repeat 5 the opposite-side inmage
filters, for exanple in thel#rder of L, L, L, R R R
R Repeating Ieft image filters L and right inmage

LIRS TR SR B S i o
oo B IS08 PR SRS PR AT U ootvecn

olarlzatlon gl.asses. Al though any nunber of left or
le Wgﬁ?l ?lIHW%Q?ScahﬂbéjF%p%E?E@OS?@P%§ ﬁﬂ@ﬂ%?aﬁP@teﬂt
that the left image filter region L be divided into 6
inpguatrosebei preiasdornd 0l ghtTharegsdhitawizeregt 0h Roberols
divided into 6 equal sections 15 taking into
theofislderatiranet| iddiericgadiest othbhe tintiewvalf bétiveng the
each filter section in the circular polarization
citdthlgr podukezathenpresefdr i fvallieonn(® Bétording to the
necessarily limted to this exanple and can set any

ac%ﬁ?f&@r%@Hﬁr@#”@ﬁfo?&a&hbﬁer Sﬁﬁé'Qﬁﬁuﬁﬁfcgyﬁ@ﬁ§8ﬂ§95¥lon

ances the 20 polarization direction m snatching

Call?ng)gl %Bé"" E%f td?é%efcltl Cger #(‘thg[aﬁqlzg@lon 319616{1n 8811 3_11g

odi ment nven e C|rcular ariza
fl|&¢f .nodu Ie further incl.u ensor %or .
TRLARELRR| ef Y 108 ar F29Rj ot High

filter 24 is Iocated at the em ssion hole of the
Dehin} eteRrSatidhe Pifetahen IeTgAcrect G0 ¢RY)s |Rext for

i mages and whether or not a right inmage polarization
transmbssien | otageerarsedrieninagenchotenpf £h@PIC port, or
projector at the time when the 5 projector enmts right
any negesr dherespeepingofpoéhts sensor for the circul ar

pol ari zation filter nodule will now be described in

nmor eheet st dravddop ef enapge tWrd Necti@WeRg8em may further

FIG 6 illustrates the operation and position of a
inSBASET aUSBAniOT (Ro€i ERBLAN RYA FZRIHON ahldl LRI DI E the
positions of the projector 401 and the circular
polarization filter module 402. The frame can control the
position of the projector 401 and/or the c¢ircular
polarization filter module 402‘to control 2D or 3D image
projection. For example, in the <case of 2D image
projection, the frame lowers the position of the circular
polarization filter module 402 to control images emitted by
the projector 401 not to pass through the circular

polarization filter module 402.

Since a conventional projector can be directly used
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10 according to a preferred enbodi nent of the
i nventi on. In FIG 6, it is assunmed that the
projector emts an inage 60la at the timng of
switching fromleft to right imges (L->R). The
circular polarization filter nodul e 402" can be set to
rotate such that its regionZ0ocated at 15 the em ssion
hol e of the projector is switched fromthe |left inage
p ri ' I r.egi L [.ght i .
25 DSpEr R A 1 1) 1EG: e relRrpREcPbiE JrBRA projector
I jage i s swtched fromleft to right i es._In the_.
VARl GPR T B Ee P RESor e CTFCOPAr SO av AT S Filter
i]ter nodule 402', 20 the sensor can be set to detect
MOt haP2 oA bttt bbtplary BT Wed ' R Hiataihe FpgREher
_pol arization regions of the circular polarization
with|the gpacheonDzer|404cradédr atha poanei 6Roh- ahogndpwncan
in FIG 6 at the tinme. However, as can be seen from
colgtd tdtei fnt haphauadas y 260 bet aeeostbeit efitmaagred prghector
pol ari zation regions of the circular polarization
sydtéiner anoduliend0o i sndoigat edmbbdampasi Wfoncige aingbAvhon .
in FIG 6 at the tinme when the i mage 60la emtted by
Thide aRLair8eh@r #&r SWirlkehed ddRm | ehligd 0 v Jjicdti ddB8es ens
the circular polarization filter nodul e 482‘ cannot
r eper Lari i ght .hnmag [ dugatj.on_] ;
caxgh?%h ‘%%%P%F Hctftad | gf thh'éﬂ Ergﬁﬁ 9 & 8fr drPNekflsting

ojector emts the ri imege. That isS,

addi t i onal osstal.k may occur if the sition of the
Pr@lEary betUBen (HE| SO 1 gif o AFFSAELERLC  1mage
regions of 10 the circular polarization fjilter nodul e
pr%l)‘g@tja‘?nt F S5 gCBR %?t&ﬂ“\@@tﬁé%]wﬁeewlFEfta af@ st of
images is set without taking into consideration the
Prajo@tefs t he i nage 601a. Thus, a preferred
enbodi ment of the invention suggests that the circul ar
pol atiez atficdd owitlrtger isourddardeddr posicn onofit & heprefiengble
of switching between left and right inmages be set
stiadkti uge | ¢if OtlgO NSl tet bat ool el saztonf £1heetr Magesle 402,
Specifically, in the above exanple, the boundary
bet waen the {eftsepdeebghd RS ZAION @RS Of ohecne
circular polarization filter nodul e 402" can be set to

cif@hf&%lQﬁﬁkﬁgj%ﬁjﬁnpp§HHE - bmgauiﬁthfée&haﬁéaQ?ﬁé gsingle

position a-a' own in Fl 6 at the tine
' e 601a em tted by the .prqj.ector d.§,.swtched from
ProLRPERS 1 e iilges PO e ot medt Eto sugySst soysten

that. the sensor 402pb for detecting the, rotation

ac 1HDNE DR HERPFLFRr Dbl BPF ZHEYGACH Pt er

As shown in FIG. 5, the circular polarization filter
module 402 according to the embodiment of the invention
includes a left image polarization filter for left image
polarization (denoted by “L” in FIG. 5) and a right image
polarization filter for right image polarization (denoted
by “R” in FIG. 5) and preferably further includes a light

shielding region 402a.
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26 nodul e 402" be set to be located at the position b

or b'. This setting of the position of the sensor 402b

can prevent crosstal k caused during a period of tine

corresponding to the size of the image 60la. 5Wiile it

Is assuned in the exanple of FIG 6 that inages have a

uni form si ze, images may ha¥é various sizes according

to the type of the projector or the like, which is

des OWyy Igﬂ iﬁr fﬁ@ @gﬁﬁgﬁleﬁf&@%P'?ﬂciﬂdeS
d a

detal a neth 1 deter ning the position o
din_g.cir poI rization fil dule

o PERERE PRF8-Lealifh, St BRrTRbAcp s BhbBher phgte A  EErence

accordln to a preferred _enbodi nent of the inyention

Plagh@cEei € Pwrtpﬂéﬂﬂ%q dstItHt N % 19N anfedt oF 1sft-

can_emt various inmages such as an i mage 60la, an

handede Womilagiy ancilangeedo i gthe seﬁttanﬁys(s:fonme display
position of the boundary between a | eft image

uspod acizeuiler fodieerizaggicon fihndra hbghtarn nedeantage over
pol ari zation filter region R of a circular

thpolasizat i onedri{epobnditec 401" fal tehe thnehwhedhdOviewer
i mages are switched fromleft to right inages can be

cathanged; acgebdkbgcho (hgagege G thepl Mgess | hiHeéh they
preferable that the position of a sensor 402b be al so

m@%if‘f&&ﬂt thuf‘gt'h%ly‘ Fangt_egl k& d%Eat Ct%%t LAYht  as

r exanp Is preferable In F

27 | ocated at a posjtion
de§§33§6%01%b?¥een1ttﬁﬁwe¥%5 PRk eReteBiar catip gy Cusing
itlon or, ¢' ,when_the inage 601b is emtted, and
ciyqelagn®s aEéZIaGéé’F‘edealct%r%o%LFPoﬁiac’P of BTORHER tHe that

i mage 601c is emtted. 5 preferred enbodi nent of the
crogventk orasidyeseacurfat beheepdsiadiorsof of hd efénswrd bgight

adj usted according to the various inmage sizes in this
imapamerf stereoscopic pictures.

Thus, the light shielding region 402a is inserted as
shown in FIG. 5 to reduce crosstalk between left and right
images emitted by the projector at the time when the left
and right images are switched. To accomplish thig, it is
preferable that the light shielding region 402a be located
at the emission hole of the projector at the time when left
and right images of the projector are switched.

Althcugh FIG. 5 shows that one circular polarization
filter module 402 includes one left image filter L and a
right image filter R, the circular polarization filter
module 420 may include a plurality of left image £filters

and a plurality of right image filters. For example, when
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FIG 8 illustrates a structure for efficiently
determ ning the size of an inage and the position of
the 10 sensor based on the inage size according to a
preferred enbodi nent of the invention. As
descri bed above with reference to FIG 7, it is
preferable that, when the sBze of the inmages is
changed, the position of the sensor be adjusted

thé%?!s%ﬂ?l g%ot ‘%ijz%t“i%?ﬁgfﬁééﬁ?gﬁfﬁhig ugl;%‘ig; s E’Wc?”left

t he posi a sensor Is roug

inf48] ERonerty B 08, ot e?%%%%sytﬂ?&&%sﬁg ?ﬂs speed at

stereoscopjc i mage quality. Accordingly,
whighat & Pﬁedtp .%éﬁffeaf HereRn FH?erﬁ%W%g@@@@r%ﬁéan
a circular polarization filter nodul e 402"" further
fil ey vdedwbastaeedt redansd 802 halfnefsthahgofhehei gase of
of an inmage and position determ nati on nmeans 802 for
FIGet®rm ning the position of a sensor 402b according to
t he nmeasurenent of the neasurenent neans 801 28 as

showt iin Prefcharipeaiddtcaldan fi1 ide wxapl endf 656 of a
8, if image sizes 0, 1, 2, 3, 4, 5, ... are nmeasured

farh i QuEh A f@e@@éﬂﬁeeéﬂ@am&aﬂgﬁ S@@Seﬁe‘l%@lt%«%n PE tne

| ocated at positions 0, 1, 4,

C1f%ﬁf§§pﬁggéggzgglgﬁefq%%%%r%%dule as the number of left

image filters and the number of right image filters
increase as in the above embodiment. If the central angles
of the left image filter L. and the right image filter R are
large, the stereoscopic image quality may be reduced due to
mismatching between the polarization angles of the circular
polarization filter module and the polarization glasses as
the circular polarization filter module rotates.
Accordingly, a preferred embodiment of the invention
suggests that the circular polarization filter module
include an appropriate number of left image polarization
filters L and right image polarization filters R with the
same fan shape to reduce the central angle, thereby
minimizing the reduction of the stereoscopic image quality
due to mismatching between the polarization angles.

One method of increasing the numbers of left image

polarization filters L and right image polarization filters
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5 i mage sizes, respectively. Al though FIG 8
shows a nethod in which the inmage size and the
correspondi ng sensor position are quantitatively set
using a type of scale to illustrate the preferred
enbodi nent of the invention, any neans for 10
determ ning the i mage size ahd the correspondi ng
sensor position can be used as the nmeasurenent neans

d_th iti-on [m_natiqn . ns . he i nventi
R B h E BT, SR EER A MRS nliihEre SHEF FRicers
i nvention will now be described,in conmparison with the
L $B8CBholn: aad R SRR Rt hofere A et &1y P ror

illustrates conparisons of the extents of crosstalk )

exgpetf rimgtpet |efthan® right: i meded aeebhRerngetbod is
the conventional LCD shutter nethod and according to

tot hepskhgltheprepmetvrdei inaber oty agndn thient efo repeat
nmet hods of 20 the enbodi nents of the invention.

thé Lepbposand-sRaghtimaige tiiel teas of £ &t GexQmgerotian til® order
intervals during which the projector emts left and

of ri,ght, i Rges, rl egaperti vel ¥. |kefadit Degseaptf iAaYE! Gil18ers
that, when left and right inmages are emtted

L éﬁ&efﬂﬁ$§l¥mé§btﬁifte ﬁaﬂﬂeﬁhiéeﬁéﬁh¥fl¥aﬂr§§§o prevent
crosstalk occurs at the timngs of swtching between
| eft -an .righ% EH%Q% each .i mage | s

i f ol-arize sing
g et R SR OO B SR e eR i e R e “He e
. shutter responds npre slowy at,falling 5 tines than
ml%{?a??%%rh%e?é)%%‘?nlwl? h%"ﬁ%i%:?'él% %ﬁl%geé, OFeFflei ageelar
are projected during rising cycles of the LCD and
P0¥$Eﬁﬁa¢h@@e§léﬁ§ﬁn%ﬁ@%¥%dEﬁﬁgiﬁ@efQQMQﬁ}%W%M§E gbasses.
that greater crosstal k occurs at the timngs of
Al shwuahi agyf nomoesf toft olefigheri magbt timaweatfitlieers can be
timngs of switching from10 right to | eft imges.

refpdfed entitd nagespreaarabose shawn tie FIIGEHO dmpgel s6ilter
be projected during the cycles. On the other hand, as

reSTONNTLI bd| & vdedl Mo NO @q]@&&t B & OLEME Sanltl thiee right
timngs of switching between left and right inages if

im%%g ‘if"Sirl%‘éraerQ!LQﬁi 21 4Han d44igLa mdwle é‘gf&%g%lngste(%tions

enbodi nent of the invention Is use ting

15 embod: ent of ¢ h S us: _
o AP Ped i T Rl o L EY A B che afe intervel

crosstal k . . . . . .
between each filter section in the circular polarization

filter module. The present invention is not necessarily
limited to this example and can set any appropriate number
of filter sections which reasonably balances the
polarization direction mismatching problem with the
flickering problem.

In an embodiment of the invention, the c¢ircular
polarization filter module may further include a sensor for

detecting whether or not a left image polarization £filter
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As shown in FIG 9, in the case of the nmethod using
the LCD shutter, crosstalk occurring in cycles during
which 20 left inages are emtted and cycles during
whi ch right inmages are emtted, other than the
switching cycles, is also greater than in the case of
the nmethod using the circul2 polarization filter
nodul e according to the enbodi ment of the invention

1sSiP8§tEEQQéI%ﬁ%UE$1 é?ﬁﬂ“%b éooQa%ﬁ% ?ﬁ@SF Fgroﬁt the

arization ratio of one
an. t he C|rcular po arlzatlon

cidd Hhat, 35, ‘wRe foien: PRI e e2\\af8, Wianer or

singl e projector according to 5 the |nvent|on it is
norpo%sﬁb"’i@"’t olRAXFNIRA A& ARTQN 2 AL+ BAY ofL héoﬁﬁlé?@ctad? the
in viewing roons of a novie theater or the like and to
emyggiieie thele nstfal Ithe opreosiosdror ast ecbescopine | whge the
projection and al so to reduce crosstal k between |eft
prajettdghemi ages ghtonpargets t 0 The conevepti @fal thiGD sensor
shutter 10 nethod, thereby realizing nore excell ent
foist EheOSECOREl dBgeSarization filter module will now be
described in more detail with reference to the drawings.

FIG. 6 illustrates the operation and position of a
sensor used for a circular polarization filter module
according to a preferred embodiment of the invention.

In FIG. 6, it is assumed that the projector emits an
image 60la at the timing of switching from left to right
images {L->R}. The circular polarization filter module
402’ can be set to rotate such that its region located at
the emigsion hole of the projector is switched from the
left image polarization filter region L to the right image
polarization filter region R at the time when the image is
switched from left to right images. 1In the case of this
setting of the circular polarization filter module 4027,
the sensor can be set to detect whether or not the boundary
between the left and right polarization regions of the
circular polarization filter module 402’ is located at a

position a-a’ shown in FIG. 6 at the time.

However, as can be seen from FIG. 6, if the boundary
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The follow ng table shows conparisons of the

st ereoscopi c i mage projection systemusing the

singl e-projector circular polarization filter nodul e
according to 15 the above enbodi nents of the invention
with other systens. TABLE 1 C assification Advant ages
Probl ens DUAL PRQIECTOR | i ng@ar Easy Lowutilization

pol ari zati on constructionin

between the 1left and right polarization regions of the
circular polarization filter module 402’ is located at a
position a-a’ shown in FIG. 6 at the time when the image
60la emitted by the projector is switched from left to
right images, the circular polarization filter module 4027
cannot properly polarize a right image during a duration in
which the projector emits the right image. That 1is,
additional crosstalk may occur if the position of the
boundary between the left and right polarization regions of
the circular polarization filter module 402’ at the timing
of switching between left and right images is set without
taking into consideration the size of the image 60la.

Thus, a preferred embodiment of the invention
suggests that the circular polarization filter boundary
position at the timing of switching between left and right
images be set taking into consideration the size of the
images. Specifically, in the above example, the boundary
between the left and right polarization regions of the
circular polarization filter module 402’ can be set to be
located at a position b-b’ rather than the position a-a’
shown in FIG. 6 at the time when the image 60la emitted by
the projector is switched from left to right images. This
embodiment also suggests that the sensor 402b for detecting

the rotation position of the circular polarization filter
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in theater. filter short tinme. |Inplenentation
of excel | ent stereoscopic quality. Increasein projector
installation costs. Leftandright 31

26

module 402’ be set to be located at the position b or b’.
This setting of the position oﬁ the sensor 402b can prevent
crosstalk caused during a period of time corresponding to
the size of the image 601a.

While it is assumed in the example of FIG. 6 that
images have a uniform size, images may have various sizes
according to the type of the projector or the like, which
is described below.

FIG. 7 igs a drawing for explaining in detail a method
for determining the position of a sensor used in a circular
polarization filter module taking into consideration the
sizes of images according to a preferred embodiment of the
invention.

Specifically, FIG. 7 illustrates that the projector
can emit wvarious images such as an image 60la, an image
601b, and an image 60lc. The setting of the position of
the boundary between a left image polarization filter
region L and a right image polarization filter region R of
a circular polarization filter module 402” at the time when
images are switched from left to right images can be
changed according to the size of the images. It 1is
preferable that the position of a sensor 402b be also
adjusted according to the changed boundary position. For

example, it is preferable in FIG. 7 that the sensor be
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i mage conformty problem Limtedview ng angle.
circular polarization filter Easy constructionin short
tinme. Inplenentation ofexcellent stereoscopic quality.
| mprovenentin view ng angl e.

27

located at a position b or b’ when the image 60la 1is
emitted, the sensor be located at a position c or c’ when
the image 60lb is emitted, and the sensor be located at a
position d or d’ when the image 60lc 1is emitted. A |
preferred embodiment of the invention suggests that the
position of the sensor be adjusted according to the various
image sizes in this manner.

FIG. 8 illustrates a structure for efficiently
determining the size of an image and the position of the
sensor based on the image sgize according to a preferred
embodiment of the invention.

As described above with reference to FIG. 7, it 1is
preferable that, when the gize of the images is changed,
the position of the sensor be adjusted according to the
changed image size. However, when the position of a sensor
is roughly adjusted on a projector used in movie theaters,
the adjusted position may be incorrect, thereby reducing
the stereoscopic image quality.

Accordingly, a more preferred embodiment of the
invention suggests that a circular polarization filter
module 402’’’ further include measurement means 801 for
measuring the size of an image and position determination
means 802 for determining the position of a sensor 402b

according to the measurement of the measurement means 801
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Lowutilization in theater. Increasein projector
installation costs. Leftandright imge conformty
probl em SINGLE PROQIECTOR LCD shutter |nprovenentin
utilizationin theater. Inprovenentin |eftandright
i mage conformty. Inprovenentin

28

as shown in FIG. 8. Specifically, in the example of FIG. 8,
if image sizes 0, 1, 2, 3, 4, 5, .. are measured through the
measurement means, the sensor 402b can be located at
positions 0, 1, 2, 3, 4, 5, .. corresponding to the measured
image sizes, respectively.

Although FIG. 8 shows a method in which the image
size and the corresponding sensor position are
gquantitatively set using a type of scale to illustrate the
preferred embodiment of the invention, any means for
determining the image size and the corresponding sensor
position can be used as the measurement means and the
position determination means in the invention.

The above methods according to the embodiments of the
invention will now be described in comparison with the
conventional LCD shutter method.

FIG. 9 illustrates comparisons of the extents of
crosstalk occurring between left and right images according
to the conventional LCD shutter method and according to the
single projector circular polarization £filter methods of
the embodiments of the invention.

“Left” and “Right” in the top of FIG. 9 denote time
intervals during which the projector emits left and right
images, respectively. It can be seen from FIG. 9 that,

when left and right images are emitted alternately in this
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vi ewi ng angl e. Cccurrenceof crosstal k. Lowest
stereoscopic quality. «circular polarization filter
| mprovenentin utilizationin theater. |nprovenentin
| eftandri ght inmage Possibilityof occurrenceof

29

manner, relatively great crosstalk occurs at the timings of
switching between left and right images if each image is
polarized wusing the LCD shutter as shown in FIG. 3.
Generally, the LCD shutter responds more slowly at falling
times than at rising times. In the example of FIG. 9, left
images are projected during rising cycles of the LCD and
right images are projected during falling cycles so that
greater crosstalk occurs at the timings of switching from
left to right images than at the timings of switching from
right to left images. Different images from those shown in
FIG. 9 may also be projected during the cycles. On the
other hand, as shown in FIG. 9, almost no crosstalk occurs
at the timings of switching between left and right images
if the circular polarization filter module according to the
embodiment of the Iinvention is used. Setting the light
shielding region as shown in FIG. 5 can further reduce the
possibility of occurrence of crosstalk.

As shown in FIG. 9, in the case of the method using
the LCD shutter, crosstalk occurring in cycles during which
left images are emitted and cycles during which right
images are emitted, other than the switching cycles, is
also greater than in the case of the method using the
circular polarization filter module according to the

embodiment of the invention since the LCD sghutter method
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crosstal k conpared to dua
conformty.

projector nmethod. 32
| nprovenent view ng angl e.
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has a lower polarization ratio of images for one of the
left or right sides than the circular polarization method
accqrding to the invention.

Accordingly, using the single projector according to
the invention, it is possible to maximize the utilization
of the projector in viewing rooms of a movie theater or the
like and to reduce the installation costs for stereoscopic
image projection and also to reduce crosstalk between left

and right images, compared to the conventional LCD shutter

method, thereby realizing more excellent stereoscopic
images.

The following table shows comparisons of the
stereoscopic image projection system using the single-

projector circular polarization filter module according to

the above embodiments of the invention with other systems.

TABLE 1
Classification Advantages Problems
DUAL PROJECTOR linear Easy Low wutilization
polarization construction in | in theater.
filter short time. Increase in
Implementation projector
of excellent | installation
stereoscopic costs.
quality. Left and right




in Reduction in

occurrence crosstal k

of

31
image conformity
problem.
Limited viewing
angle.
circular Easy Low utilizatiom
polarization construction in | in theater.
filter short time. Increase in
Implementation projector
of excellent | installation
stereoscopic costs.
quality. Left and right
Improvement in | image conformity
viewing angle. problem.

SINGLE PROJECTOR | LCD shutter Improvemernt in | O¢ccurrence of
utilization in | crosstalk.
theater. Lowest
Improvement in | stereoscopic
left and right | quality.
image
conformity.

Inprovement in

viewing angle.

circular
polarization

filter

Improvement in
utilization in
theater.

Improvement in
left and xright

image

Possibility of
occurrence of
crosstalk
compared to dual
projector

method.
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As shown in

Tabl e. 1,

the circul ar polarization

filtering nmethod according to the invention overcones
the problemof utilization in viewi ng roons of a novie
theater 5 and the problem of conformty of

right

| eft and

i mages in the single projector nethod and

overcones the limted viewdy angle problemin the
met hod using |inear polarization filters and also
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FI'G 10 11Tustrates an overall

structure o

a

singl e-projector circular polarization filter type

Zﬁﬁéﬁfi%ﬁ?‘”%f TR rRhER T o SR AR dlfr o
Sl ngl e

. projector circular polarization filter type
4 s B FEOR 6 g AP ont B9 o BFCAEA BPdl e RO e £
enbodi nent of the invention includes a stereoscopic
Prokyege f opetl bFakiQR e 7USEWANEC FOORSTHY, AarfRPvie theater
pol ari zing gl asses 707 as descri bed above. 10 The )
andtdreostopl eni pdgeqpisjetitor el sient 7endemitdht cmaggrl 1n
ri ght images according to the polarization nethod. The
thd efgtirgyick r ipglati darage s matdogr opect edvencbmessctben ¥0bited
The left and right images sel ectively pass through the
vipolrasf | zahgoe 9l@B883e07.inl5ThReSt ai@OsEDPi Csiif@ge linear
projector system 705 is characterized by including a

pold £ 1U0) Gt MerfO0land also significantly reduces the

problem of c¢rosstalk that seriously occurs in the LCD

shutter method.

Although the c¢ircular polarization filtering method
according to the invention has é problem of the possibility
of of in contrast to the dual

occurrence crosstalk

projector method since circular polarization filters are
used, its crosstalk problem is much lesg serious than that
in the LCD shutter method and the crosstalk problem can be
overcome to some extent by setting the light shielding

region between the left and right image filters as shown in

FIG. 5.
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circular polarization filter nodule 702, and a filter
driver 703 as descri bed above. The single projector
701 sequentially emts left and right imges. The
circular 20 polarization filter nodule 702 includes a
| eft image polarization filter and a right inmage

pol ari zation filter. The fiB3er driver 703 rotates and
drives the circular polarization filter nodule 702

R e s E e

rig I'mage "ém ssi ons of

AC di th i bl ,
pr%e‘:%%ﬂ%#gy@%sﬁgﬁg Peroel P er bt P erRroSeepic

left and rig I mages and a mnde Vi ewi ng an Ie whi | e
1m%ﬁ%hP¥P&ﬁﬁF¥9nr§§§|Qﬁ;%9QE%Q%ﬂ$ Ednpar e dfcprhe
shutter nethod. The detail ed descriptlon of t he

inyewfiernred enbodi ments of the present invention has

been given to enable those skilled in the art to

I npkenestiovandipr acitd celthe tinvenaihghe Alrtdjeugion heircular

i nvention has been described with reference to
polarization filter type stereoscopic image projection
system according to the embodiment of the invention
includes a stereoscopic image projector system 705, a
screen 706, and polarizing glasses 707 as described above.
The stereoscopic image projector system 705 emits left and
right images according to the polarization metﬁod. The
left and right images are projected on the screen 705. The
left and right images selectively pass through the
polarization glasses 707.

The stereoscopic i1image projector system 705 is
characterized by including a single projector 701, a
circular polarization filter module 702, and a filter
driver 703 as described above. The single projector 701
sequentially emits left and right images. The circular
polarization filter module 702 includes a left image
polarization filter and a right image polarization filter.
The filter driver 703 rotates and drives the circular

polarization filter module 702 according to the timing

synchronization of left and right image emissions of the
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10 the preferred enbodi nents, those skilled in the art
w || appreciate that various nodifications and

vari ations can be made in the present invention

wi t hout departing fromthe spirit or scope of the

i nvention described in the appended cl ai ns.
Accordingly, the invention 8hould not be [imted 15 to
the specific enbodi nents described herein, but should

prcgJ ee@&%? r deq&écg)%gn@(%f,u ?L%Plpecgﬁclggsgigen%r %élzgté:p,e it is

I hcipl es "and nov eat ures | 0sed her

| ndustri al li.cabilit The stereoscopi c i nmage )
podg ILRL | 6 <y BPBASEE: ot L HES95CaP Feu) S istiur | $9EPon high

filter nodul e according to the invention increases its.
confoynitif i oF i hefreviity Fdohs oMmagemvped hratddeorvifwing
i ke and decreases installation costs since it uses
angig y whelpr gjientidricand lcanredisoipg opesosstddk compared to
stereoscopic images with high conformty of left and
tha I $mgesr anstlaod de vi ewi ng angl e whil e reduci ng
crosstal k conpared to the LCD shutter nethod. Thus,

t he T§eRASGARIT ddRIE PIUE S T 0SSt EMRAEEQ! 8hBIdi Rents
the invention is 5 suitable for use as a system for

of SERECQHCARL L | FRGENRE BheGId ONpbBnMYiford NEAT & Sible those
The st'ereoscopi c I nage projection systemaccording to
sk{ff %nvention can,_not_onl d. i

e e Tptet A rkfe ki Ep bk FYeRtion.
Aléﬁéﬁ&%téﬁé invention has been described with reference to
the preferred embodiments, those skilled in the art will
appreciate that various modifications and variations can be
made in the present invention without departing from the
gpirit or scope of the invention described in the appended
claims. Accordingly, the invention should not be limited
to the specific embodiments described herein, but should be

accorded the broadest scope consistent with the principles

and novel features discleosed herein.

[Industrial Applicability]

The stereoscoplc image projection system using the
circular polarization filter module according to the
invention increases its utilization in viewing rooms of a
movie theater or the like and decreases installation costs

since 1t uses only one projector and can also project
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10 a circular polarization filter nodule, and a filter
driver, included in the stereoscopic inmge projection
system can al so be used standal one. In addition,
since a conventional projector can be directly used
for the stereoscopic imge projection system the
circular polarization filtessnodule 15 and the filter
driver can be used as standal one apparatuses for the

st %éggg ;3%%§g ewEERJ%&%ho%dﬂﬁgfﬁ hggd right

Freoscopic rOJecgbr sys em usi ng

, oIarlzatlon nmet hod,. t he stereo

imge caPgr SyRteM CORMPG oks BRo ai?i%wg crosstalk
sequentially emtting |left and rlght i mag

corgpa g af© pelar FeRt FBRtERrt BRthBGul eI PR uam%gsiaera@%coplc
i mge polarization filter and a right inage ‘

imapt arpzaieeri dn | tsrsteand at@eridinger tor i ¢he f spventypng is
the circular polarization filter nodule according to

suitabbyg SHochront zass ona of sydeehef foandstéghdscompe image
em ssions of the projector such that the left inmge

&fFidati®@Md¥1d efnhéscépgated at an em ssion hol e of
e projector when the projector emts 15 left images

and THRE JilciiloddBe AR 2 AL d1dd Slvd ferh Of@LofaBhs to

the em ssion hole of the projector when the projector

th§2};§ [ ?lonl g?er bg iOt%“'H%éé] ﬁ'&%gl%ntlrety but a

stereoscopic image projector system including a projector,
a circular polarization filter module, and a filter driver,
included in the stereoscopic image projection system, can
also be used standalone. In addition, since a conventional
projector can be directly used for the stereoscopic image
projection system, the circular polarization filter module
and the filter driver can be used as standalone apparatuses

for the stereoscopic image projection system.
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wherein the circular polarization filter nodule 20
further includes a light shielding region at a
boundary between the left inmage polarization filter
and the right image polarization filter.
37 [ aim 2] Thestereoscopici nage projector system
according to claiml, furth& conprising a
synchroni zer for acquiring the timng synchronization
[ of thﬁ left and right inage em ssions of the projector
C&ﬁﬁmﬁ oviding the 5 timng synchroni zation to the
filter driver. [Claim3] The stereoscopici mage
proj ector system according to claim1, further
conprising a frame for fixing and adjusting positions

[cabither Pr0j 86bPEAREpL BE Gldddll proRekabrzalydierd | lkehg a
nmodul e. 10[ C ai m 4] %hestereoscop|0|nage proj ect or

syst em.accor di o claim 3, wherein.the.frane .
DO TARAA EH N HLPE s onbib | ERELSPELRRLs! At Projector
circular polarization filter nodule to control whether
SYS4En FEWIGSTEPI ¢ | mage projector systemis to project
a two-di mensional (2D) inmage
a projector for sequentially emitting left and right

images;

a circular polarization filter module including a
left image ©polarization filter and a right image
polarization filter; and

a filter driver for driving the circular polarization
filter module according to timing synchronization of the
left and right image emissions of the projector such that
the 1left image polarization filter is located at an
emission hole of the projector when the projector emits
left images and the right image polarization filter is
located at the emission hole of the projector when the
projector emits right images, by rotating the circular
polarization filter module,

wherein the circular polarization filter module
further includes a light shielding region at a boundary
between the left image polarization filter and the right

image polarization filter.
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15 or a three-dinensional (3D) image. [Claim5] The
st ereoscopi ci nage projectorsystem according to claim
1, wherein the projector receives stereoscopic inage
content sequentially including the Ieft and right
i mages, and sequentially emts the left and 20 ri ght
i mges of the content. 37
38 [Caim 6] Thestereoscopi ci nage projectorsystem
[ ccor%in to claim1, wherein the circular,
CIGRET At TRR {1 FEEFoHSHRPACT ur ERERS nclRRRAES Yensdiysten

for detecting whether or not the left inmge
acqpuot@imgatticoncaimed ,i sfdrihbent edrgr itshieenas syvorrtholirel zer
of the projector when the projector emts |left images
forngdcyhethay ahaotidmhegr sghthroadeapdloar izt the flidfterand
is located at the em ssion hole of the projector when

riérﬂ@ PhaLecidls fMids réghtheMg@esiedi@d2l 4 d] providing the
hest er eoscopi ci nage projectorsystem 10 according to

: ' I oSt fi is
tﬂ%%?%ﬁ%?%%%Pgéﬁ%%aﬁ?ﬁtgbcgﬁgi é&ggﬁbﬁﬁgﬁg%fe of a left
and right inmage emtted by the projector.

[Claim 3] The stereoscopic image projector system
according to c¢laim 1, further comprising a frame for
fixing and adjusting positions of the projector and the

circular polarization filter module.

[claim 4] The stereoscopic image projector system
according to- c¢laim 3, wherein the frame controls the
positions of the projector and the circular polarization
filter module to control whether the sterecoscoplc image
projector system is to project a two-dimensional (2D) image

or a three-dimensional (3D} image.

[claim 5] The stereoscopic image projector system
according to claim 1, wherein the projector receives
stereoscoplic 1image content sequentially including the
left and right images, and seguentially emits the left and

right images of the content.
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[Cl aim8] The stereoscopic i mage projector system
according to claim7, wherein the circul ar

pol ari zation 15 filter nodul e further includes:

measur enent neans for neasuring the size of a left and
right image emtted by the projector; and

position determ nation nean3s for determ ning the
position of the sensor according to the neasurenent of
the 20 measurenent neans.

39 [C aim9The stereoscopic i mage projector system
according to claim1l1, wherein the circular,

[Ciaiay ibdat T fi FEEFEREEAPEC ncliddd® pIRFAISIGPDI tHesten
| eft image polarization filters and a plurality of the
acddpiingmage Slpohari zawhefeliinl tehis. ciCicailerlOpdldheization
st ereoscopi c i mage projector systemaccording to claim
£1 Prer IRIRIIE €36 -10fcrt harRhvRlS t ¥ Okensor for detecting
whether or not the left image polarization filter is
located at the emission hole of the projector when the
projector emits left images and whether or not the right
image polarization filter is located at the emission hole

of the projector when the projector emits right images.

[claim 7] The stereoscopic image projector system
according to claim 6, wherein a position of the sensor is
determined taking into consideration a size of a left and

right image emitted by the projector.

[cilaim 8] The stereoscopic image projector gystem
according to claim 7, wherein the circular polarization
filter module further includes:

measurement means for measuring the size of a left
and right image emitted by the projector; and

position determination means for determining the
position of the sensor according to the measurement of the

measurement means.
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| eft image polarization filters and the plurality of
right image polarization filters has a center angle 10
decreased as a nunber of the left image filters and a
nunber of the right image filters increase. [Caimll
] An apparatus for a single projector type stereoscopic
i mage projection systemsegéentially emtting left and
right inmages, the apparatus conprising: 15a circular
pol ari zation filter nodule including a |l eft image
polarization filter and a right inmage polarization
filter filter driver for driving the circular
[ %ﬂl%atﬂdﬁh$|It%ﬁeﬁﬁﬁﬁﬁ%ph%coﬂ@ﬁﬁﬁatopFPﬁ?ﬁﬁor system

synchroni zation of the 20 left and right inmage

ac@dtr8shgnTOf clhemprig) erkherestchrHdatiréQlhhe pefdrization
i mge polarization filter is |located at an em ssion

£110ke OhoduDEO] BREDRAST ANGBLLLEOEGOPLE | FREE left image
projection systemwhen the projector emts |eft inages

po?%g EQ@lBhQQ£JHﬂB§§ Qﬂhar';§iu9Q1££§t%ﬁf'§héogﬂkﬁﬂza{mage

polarization filters.

[claim 10 ] The stereoscopic image projector system

according to claim 9 , wherein each of the plurality of
left image polarization filters and the plurality of
right image peclarization filters has a center angle
decreased as a number of the left image filters and a

number of the right image filters increase.

[Claim 11 ] - An apparatus for a single projector type

stereoscopic image projection system sequentially emitting
left and right images, the apparatus comprising:

a circular poiarization filter module including a
left image polarization filter and a right image
polarization filter; and

a filter driver for driving the circular polarization
filter module according to timing syrnchronization of the

left and right image emissions of the projector such that
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5 em ssion hole of the projector when the projector
emts right inmages, by rotating the circular

pol ari zation filter nodul e, wherein the circul ar
pol ari zation filter nodule further includes a |ight
shielding region at a boundary 10 between the left

i mge polarization filter a#m@ the right inmage
poIarization filter. [Claim12] The apparatus accordi ng

e ELALM L4, o TULLber compr i pg @e§vnght O0LEELBOr e an

ach|r|ng t ng sync n|za 'on o

[i e 15 _em ssions of the ect or and )
et UPR M iheot M g CHRBn D501 Ghe r & EHETFApde  image

driver. [Claim 13 The apparat us according to claim 11
projectignt REFLEBNYAES e ModRE YT Fiddsnglehll images and

adj usting positions of the projector and the circular
theolardghxat iiomg20) bPoleenzapdohe. filter is located at the

41 [Caim 14 ] The apparatus according to claim 13 ,
emiei ehn Hdle foAMEIeonbrolsctbe paAsid | ene girdjw-tor emits

proj ect or
right images, by rotating the circular polarization filter
module,

wherein the c¢ircular peolarization filter module

further includes a light shielding region at a boundary

between the left image polarization filter and the right

image polarization filter.

[ciaim 12 ] The apparatus according to c¢laim 11 ,
further comprising a synchronizer for acguiring the
timing synchronization of the left and right image
emiggions of the projector and providing the timing

synchronization te the filter driver.

[claim 13 ] The apparatus according to claim 11 ,
further comprising a frame for fixing and adjusting
pogsitions of the projector and the circular polarization

filter module.
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and the circular polarization filter nodule to contro
whet her the stereoscopic i nage projection systemis to
5 project a two-dinensional (2D) inmge or a

t hree-di nensi onal (3D) image. [C aim 15] A stereoscopic
I mage projection system conpri sing: a

st ereoscopi ¢ i mage projectotl systemfor emtting 10

| eft and right inmages according to a polarization

t.hod; a screep on which the left and right i es 1
Cﬂ%@- f dect ed: T appar?ﬁﬁ%rl?8??5&189a3§é% Eﬁ# W
mhlch the Ieft and right imges selectively pass,

whdSeher ehe tfhenst ermoscdp cthenpespropest mf syiwt @projector
conpri ses: a projector for sequentially emtting

and efdheandikghtiri pgesrization filtedr culadlule to control
pol ari zation filter nodule including a 20 left inage

whé’t&lle?f' Zc@;e' OQtEhrlaeb@EoﬁE@ ai hhGE! prEpS PObAr iR is to
er;
project a two-dimensional (2D) image or a three-dimensional

(3D) image.

[Claim 15°] A stereoscopic 1image projection system
comprigsing:

a stereoscopic image projector system for emitting
left and right images according to a polarization method;

a screen on which the left and right images are
projected; and

polarization glasses through which the left and right
images selectively pass,

wherein the stereoscopic image projector system
comprises:

a projector for sequentially emitting left and xright
images;

a circular polarization filter module including a
left image polarization filter and a right image
polarization filter; and

a filter driver for driving the circular polarization

filter module according to timing synchronization of the
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a filter driver for driving the circular polarization

filter nodul e according to timng synchroni zati on of

the 42 left and right inmage em ssions of the

proj ector such that the left inage polarization filter

Is |located at an em ssion hole of the projector when

the projector emts left imges and the right inage

pol ari zation filter is 5 located at the em ssion hol e

f th roj ector when .th roj ect e r.i.ght

1eib e, PhghForfrolo The e PRul & BhraProdetsaz iquch that

nmodul e, wherein the circular polarization filter
Chd ki s TG S g IRl g TG e et 20

.boqndarﬁ 10 between the | eft inage polarization filter,
emigifdiarhehplghtofi nhje poIalectry oWhen| ttdie projector emits

left images and the right image polarization filter is
located at the emission hole of the projector when the
projector emits right images, by rotating the circular
polarization filter module,

wherein the c¢ircular polarization filter module
further includes a light shielding region at a boundary
between the left image polarization filter and the right

image polarization filter.



