PCT- 3271 PRQIECTI ON DI SPLAY DEVI CE AND PRQIECTI ON DI SPLAY SYSTEM TECHNI CAL
FI ELD [0001] 5 The present invention relates to a technique for view ng an
i mge stgbﬁgggppically. BACKGROUND ART [0002) 10 Various nethods have

her et of or n" proposed for allowng a viewer to view an i mage
stereoscopically. For exanple, Patent Docunment 1 discloses a nethod for

di spl ayi ng a synthesi zed i nage conposed of right-eye and |eft-eye imges
with parallax on a display device, and allowing the viewer's right-eye to

| : . al | ol e "
see only F%jE%@@fﬁ%%%%@@ﬂ?E@lbﬁﬁg SyeFrEm v the

| eft -eye image. e viewer 1s able to perceive a
sense of depth that depends on the anount of parallax between the right-eye
and left-eye inages (hereinafter, "horizontal parallax"). [0003] Patent
Docunent TECHIN20AZ. FPBBI2A (par agr aphs 0002 and 0005) 20 DI SCLOSURE OF THE
| NVENTI ON  Propl emto be Solved by the Invention [0004] However, with this
type of techni EQ.QQli]t is necessary to restrict the 25 horizontal parallax to

Wi thin a speci . ] j Y I.So: re he
Vi ever® of the THERRREE: dbyediish, JRIae0nb RRAGE ok ioky 3P Bhagt TV
seasi ckneg@arecopftallyl ewer may be unable to perceive a sense of three-
dinmensionality as a result of the left-eye and right-eye i mages being
percei ved separately. Mre specifically, the horizontal parallax at which
the 30 viewer can percei a sense of three-dinensionality on the screen of
a di spl ayBAPKéR@éM) ART

[0002]

10 Various methods have heretofore been proposed for allowing a viewer
to view an image stereoscopically. For example, Patent Document 1
discloses a method for displaying a synthesized image composed of right-eye
and left-eye images with parallax on a display device, and allowing the
viewer’s right-eye to see only the right-eye image and the viewer’s left-eye to

15 see only the left-eye image. According to this method, the viewer is able to
perceive a sense of depth that depends on the amount of parallax between
the right-eye and left-eye images (hereinafter, “horizontal parallax”).

[0003]
Patent Document 1: JP 2002-123842A (paragraphs 0002 and 0005)

20
DISCLOSURE OF THE INVENTION
Problem to be Solved by the Invention

[0004]
However, with this type of technique it is necessary to restrict the

25  horizontal parallax to within a specific range. If the horizontal parallax is
too great, the viewer of the image may suffer eyestrain or have a queasy
feeling like seasickness, or the viewer may be unable to perceive a sense of
three-dimensionality as a result of the left-eye and right-eye images being
perceived separately. More specifically, the horizontal parallax at which the

30 viewer can perceive a sense of three-dimensionality on the screen of a display



device is at the very nost around 8 nm (around 6.5 cmif a projector is used
to project an enlarged i mage onto a screen). Consequently, the viewer

cannot be ﬁggﬁ io perceive a sense of depth corresponding to a horizontal

par al | ax P 2% ceeds this limt. For exanple, if an inmage whose sense of 5
three-di nensionality can be perceived is to be displayed by a display device
that has three to four pixels arranged in areas 1 nmin |ength, the nunber
of gradations of the sense of three-dinmensionality (nunmber of depth

gradati OngeycDal af Bfic YBEY nRREGFOYAR) M (addBnlio bicnf 1A phebH e aRedt and 32

gradati ons, ~since est unit hori zontal paralldx 1s one pixel of
a di spl aytdgbfeRt dif ellaifgedailagh! @ibonat §ere@ihh0dSoh@iquehtigithg wewegwer to
see an image wth horizontal parallax is that the viewer cannot be nmade to
per cei ve eamnaideejuaade $@psecaive deparse ¢ndershecrredponidéng tesehorizentaht i on,
whi ch was ar{ived at in vi ngf the_above s&tu?tion, Is to provide,a
mechani snPaFAHax shatapxeeeds thy Bl vFenexample,df aa eags whasgsensertni th a
sense of gept hy. for ' I ] t he above
pr obl e% g‘%%aqlec |S(l%)§ﬁ§|ﬁ¥ p&é‘y%ﬁél{'%gv%dg;fsoﬁi?%g?{p&a;'%gg;par éis%g?f?}l ?i%\\z}tg%t i on

I ncl udes g tAeAH i Hred o TRBNSIxEIY axdadpéed imdréasPl ¥ih in 28ngtdl Yke atehlRrdEpt h
val ue for each of a plurality of pixels constituting an imge, a |ight

out put megreldtiomsoof thet seinsg of ithiee-gione piisedlitycGomabemof depithegnpidatibns val ue, a
l'i ght guide bqody for guiding t | i ght. out put per pixel fromthe |ight

out put e e aseaoeeqcewﬁsgwﬁggepfﬁ?anﬁ@%t @u??ﬂiveﬁmx%‘i 24 3 BFajadiqnson
surface, _a Q ' A ] . I -1 he |ight
out put pef'mgg tgf’ %e lge%(%rlrlﬁ? ﬁgﬂf‘%‘g%‘%’?%% %h?ﬂ%géénéﬂ$g1){éﬁéo?gr<§?§1%9 [ (%fr‘{_l(]’;sew face
accor g ngThas! G roBRith WwitBl Metkddst e dlloRing Bas@flePBo de6 AN iHHEAWIPR 1N

whi ch the depth™ values are determ ned so that the depth perceived by the

vi ewer (uberifontalcpacdlx tihethadr thee viewereganmot abeiepmafier teexywapdive ame | i ght

| ength control nmeans contrqls the light,path length fromthe |jght output
means to & Wep?ed}séc?‘ipaﬁp é)bé?f%t%ﬁlq RECFETIMNVGREITY, h‘i"ﬂ%r eases

the lar geﬁrﬁi@eﬁi de Rh Rrievw of the above situation, is to provide a mechanism that is
able to allow a viewer to perceive an image rich with a sense of depth.
15
Means for Solving the Problem
[0005] |
To solve the above problem, a projection display device according to
the present invention includes an acquiring means for acquiring a pixel
20  value and a depth value for each of a plurality of pixels constituting an image,
a light output means for outputting light per pixel according to the pixel
value, a light guide body for guiding the light output per pixel from the light
output means to a position corresponding to the pixel on a projection surface,
and a control means for changing a light path length of the light output per
25  pixel from the light output means to the projection surface according to the
depth value of the pixel. Based on a configuration in which the depth
values are determined so that the depth perceived by the viewer (user)
increases the larger the depth value, for example, the light length control
means controls the light path length from the light output means to the
30  projection surface so that the light path length increases the larger the depth



PC1 3271 value. According to this configuration, a viewer of an inage
projected onto the projection surface is able to perceive a sense of depth
t hat depep€§3%@1the dept h val ues, since the light path Iength of |ight
output fromthe [ight output neans to the projection surface is adjusted
per pixel according to the depth 5 values. Mreover, in this configuration,
hori zontal parallax of an inage as in conventional technology is
unnecessary in principle. Consequently, the viewer can be nmade to perceive
an 1 mge Ylulgﬁ%c iﬁg%‘%ﬂis ratiofe Bt iewdt bhautinbidgrdjectbd ioated t o
hori zontal parallax. [00061 10 so, a projection display device according
to the présepiojédtiansudiace isrdllede permeivcasensagf depghshhbodepends on blye a pi xel
val ue and a depth val ue for. each of a plggality ofégixels constituting an

i mge, a denthtvajueprinemtheslighl path lepgth phyght ghtpydrom;thelightitBihg to the
i xel val ue, | ector ,having. |ight. refdecti f aces, t hat h
Drel Vel e SR hera ece s Bl 558 bR LR IR} cRpeSC, oo
neans gt 0 @altﬁﬁé' UM G ﬁ??ﬁfé%o&@ig&ﬂat%ﬁeh&ié%ta@’ba aRERLEGH M sliaf ace by

reflecting e light wt light reflecting surfaces, and a control
means f orincbean@ntipridleecthimdlegy 4§ urnwesssarhenl pjhtipbelt pOéngeueptlyethd rom t he
light output neans is reflected by the |Ilight reflecting surfaces of the
ref | ect orvigwescdinnbe madente pryseivevan yaage havang@ pifiigient mgnee odenth

configuration in which the depth.val ues are determned so that the depth
per cei ved” opﬁi})ew%mrlﬁﬁe@rt@ (éréchqgflpﬁ’r’at} X-the depth value, for exanple,

t he control WEE@@ ontrols the reflected nunber of tines in the reflector
so that the reflected nunber of tines increases the larger the depth val ue.
Accormi ng to tAis, ecoptrojgctien idisplay hdevden secaidinie td theepesentdnntign t he
viewer increases the greater the reflected nunper of times of light output
from t he incljitesan peaummgeans faracguayiag e Bixekvalug ead adepdyealueifor 1 hi s
configuration,,. horizqntal. paral | ax,.of .t he image as,.i p, conventi onal
t echnol og‘i/a‘ﬁ%séﬁ.ﬁ] Né‘d’éag&éfr%f HqﬁelgrﬁoﬁéFlg?%Pgsﬁ%b‘BQE%ea %}gg&@?lg%‘étr REANRLoL gept h
that dep u?ﬂﬂghﬁgﬁtebbﬁﬁ)tifa AEEP@Oto kh8BRAXENVARR, LT BELOF hatthg -
Consequent |y, t vi ewer can be nade to perceive an image having a
light reflecting surfaces that oppose each other, and for guiding the light
15 output per pixel from the light output means to a position corresponding to
the pixel on a projection surface by reflecting the light with the light
reflecting surfaces, and a control means for changing the number of times
the light output per pixel from the light output means is reflected by the
light reflecting surfaces of the reflector according to the depth value of the
20 pixel. Based on a configuration in which the depth values are determined
so that the depth perceived by the viewer increases the larger the depth
value, for example, the control means controls the reflected number of times
in the reflector so that the reflected number of times increases the larger the
depth value. According to this configuration, the sense of depth perceived
25 by the viewer increases the greater the reflected number of times of light
output from the light output means to the projection surface. Moreover, in
this configuration, horizontal parallax of the image as in conventional
technology is unnecessary in principle, since the viewer perceives a depth
that depends on the reflected number of times in the reflector.

30 Consequently, the viewer can be made to perceive an image having a



3 PCT-3271 sufficient sense of depth without being restricted to horizontal
paral l ax. [0007] A configuration for controlling the reflected nunber of
times in E%B nglector can be adopted in which the position and angl e at
which lig 5 utput fromthe light output nmeans is incident on the
reflector is changed. A configuration is conceivable in which the
orientation (particularly the angle) of the light output nmeans is changed
according to the depth values. However, it is highly probably that a |arge

and conpl é&ﬁ[c?eq}tcs% b OHHBHUPRichds bl E&qgfcfégfit& Rofiaiae phiMifand! © because

the light o means 1s often 1 ose vari ous e BRents such as a
| i ght source a[m)oa]]dew ce for m)dul atl ng the light output fromthe Iight

source according to the pixel values. Accordingly, in a preferred node of
t he present i nfecanfigurasionr foir| centiallngetheereflestest awingleat Ogtingm th thet he

i ght output fromthe Iight outpt ns to.the refle by.reflecting the
li ght, anzpfiq%orcsmm adorted 18 Whiche ﬁ ms)sné@rp ang ﬁ&grﬁa@ﬁe‘f’}vl!s‘él Lsﬁ t he

angl e at C i dent on
the. 1 1%5ht SRt PR Pt S} et isFideRl R RLARERRs il U0 O
I'n this mMdgnfidifradidg & [bnddivablel ngmhlcﬁuawmrfe&l@mlbﬂe(plarﬁmlamyt BNé Mmeans
and reflected by the reflecting nenber is incident on the reflector is
changed bgngleg of(the rlightnestpsit m;ealms thehanggd ac@rdbe to nbe deptlpvejwast i on
surface ter being ref cte e reflector for a]éc er .of tines that
depends OHOPSVEL.attgisehis; YrPé’P et k2 dptgengnd compplicated popfignzation, a

of | 2ot g REehu ol e 5] SELLYCEXOPRR, ABLY oD INhYER: o BRSO 1

possi ble 10 sIrnp e con conparison to

when {he @fhpodedt Io@nvﬁﬁoﬁdmémgﬁts GEBhr & MR sSwtenhha! hedeviéd fbr
configuration in which the orientation of the [ight control neans is

cont r ol | enhodotating dhki bghatomp]utt tﬁvaxmdzhebhgbs sohiree aoctriding doithe poelt he

configuration for, dri the refl i nmbe an, however, aJ so be
adopt gd i Yaluge privecs mlg e’rﬂi?’or?re? @@]mnﬁ f the present invention, a

reflecting member is provided for guiding the light output from the light
output means to the reflector by reflecting the light, and the control means
15 drives the reflecting member so that the angle at which the light reflected by
the reflecting member is incident on the light reflecting surfaces of the
reflector depends on the depth value. In this mode, the angle at which light
output from the light output means and reflected by the reflecting member is
incident on the reflector is changed by the control means, with the light
20 reaching the projection surface after being reflected by the reflector for a
number of times that depends on this angle of incidence. According to this
configuration, a reflecting member with light reflectivity need only be driven,
making it possible to simplify and miniaturize the configuration in
comparison to when the orientation of the light control means is controlled.
25 A configuration in which the orientation of the light control means is
controlled, or a configuration that combines this configuration and the
configuration for driving the reflecting member can, however, also be
adopted in the present invention.
[0008]
30 A mode for reflecting the light output from the light output means



30 A node for reflecting the Iight output fromthe |Iight output nmeans 4
PC1 3271 wth a reflecting nmenber can be adopted in which a nenber

support ed ‘? H1at an angle relative to the direction of the |ight output
fromthe ? 8&? out put means is changeable is used as a reflecting nenber,
and the control neans controls the angle of the reflecting nenber according
to the depth 5 value. A known mcro mrror device is adopted as this
reflecting nenber, for exanple. Further, in another node, the reflecting
menber is . . t sl a
reflecti nﬁ%g%ﬁg&lﬁg%@ﬁlg&gl%ﬁ%‘?gﬂ F@%dtelorptw ggc}él%r glcr:e%? on o'#m?ﬁgedﬂigght

out put freyptt i dnglbtredafipelttontindirectiongadstien ligheioutpat drant ikel light ect i on
of the rotary shaft, and the control 10 nmeans rotates the reflectin? menber
to an angdetpuaneanyindsangeatie islaped as\aaraflectingomembernanddhe £ontroli n t he

present invention, light corre ndi 0 the pixels is irradiated onto
areas par¥eAPsfoRgralf Bﬁrq}}%&qsigﬁ%esfﬁ&ﬁeébé‘g( W@P@?%a"l“fctgf‘,imgu{ﬂ ?}g‘i eB&éas") . In
this nfj gurat i,o cat 3 r = SeC1 A4 r ' | ux
(ner eithar VAe™ 1'Bpe WA A8 ol dB5RenSddphay o1 Singcing bitihber |

out put neppexdesileasPurtig, ¢ aabtiertiieds efhleatifledtinghember id bupsorted t he
reflector, the Iight flux cross-sectional area of |ight reaching the

proj ecti osp asuoflee eotaigblecon raardtary tshadt and has a reflegtingeirfac@ whesd ). An

area of the 20 unit area not irragiated with |i.ght occu around the area

1 adi at RGlEERIARYG, R the dikeqtion o thedughs ouimpt frtm the Bght oRtPYIORRES o dr op
I n displ AQual.i -ﬁﬁﬁg ] Ny f [

inventioﬁ%/ll ebé%%?#% neg%gﬂﬂg¥ﬂyggn?ﬂgﬂsgﬁ{%@%f g%%gﬁﬁg#hgggfﬁgﬁggn angl e
at whiech hieghs rb&iﬂe@@:h@dreﬂb‘cﬂiﬂ% mémbéees ainpehkat depéndy ¢iehe deptihe | i ght
reflecting surfaces of the reflector 25 depends on the depth val ue, and
makes thevalael ecting menber oscillate in the driven state. Because |ight

fl ux irradiateﬂﬁﬁﬁgo a unit area can be made to nove minutely within the
unit area acco to this configuration by nmaking the reflecting nenber

oscillate (usifgihbgiy i thd Prddhfinvttion] fight corresponding to the pixels

is irradiated onto areas partitioning the projection surface (hereinafter, “unit

15 areas”). In this configuration, because the cross-sectional area of the light
flux (hereinafter, “light flux cross-sectional area”) output from the light
output means decreases the greater the reflected number of times in the
reflector, the light flux cross-sectional area of light reaching the projection
surface may be smaller than the unit area (see FIG. 7(b)). An area of the

20 unit area not irradiated with light occurs around the area irradiated with
light flux in this case, which is likely to invite a drop in display quality.
Accordingly, in a preferred mode of the present invention, the control means
drives the reflecting member so that an angle at which light reflected by the
reflecting member is incident on the light reflecting surfaces of the reflector

25 depends on the depth value, and makes the reflecting member oscillate in
the driven state. Because light flux irradiated onto a unit area can be made
to move minutely within the unit area according to this configuration by
making the reflecting member oscillate (using light flux to paint out the
entire unit area, if you like), it appears to the viewer as though the light is

30 being irradiated onto the entire unit area, even when reflected a large



entire unit area, if you like), it appears to the viewer as though the |ight
Is 30 being irradiated onto the entire unit area, even when reflected a
|large 5 E%ﬁ}%;?l nunber of times in the reflector. Consequently, even if
the light s reflected a plethora of tinmes, a drop in display quality
caused by this is suppressed. [00101 Alternatively, a configuration can

al so be adopted in which the light 5 flux cross-sectional area of |ight
output fromthe light output means is adjusted in advance to be |arger the

greater the fighl#Gi66s ﬂi’@p@bﬂ’éctéf. lrrﬁa%r%ée}cllu@ntly,t &R AAENIdhSs demdiey al ue)

since the cross-sectional area o ux on the projection surface
becones sanlétdiorh o€ tighentasdropha dieplagoqeditywaineed b this isesuppTbsdedi s, in this
node, a |ight [I ux .adj ustnent neans is provided for 10 changing the |ight
flux cross-sectQ®MHl area of Iight output fromthe light output nmeans

means changes. SRETRBHIEY: BdORTRERUaR Ernagoir L telar Bhidl LEQHERE, “The *
fl d Qf o4 ' dept I
it RE PEERECr RS arae LEIRgR, IBUCRAR eCHRRP ot oy ®

Cross-sechdjuRedd af edvahcé itghe wgotithd posatehahbigfectd Puinbeeafigimes t hat the
light flux cross-sectional area increases the |arger the depth value. Even

i f  the |{ightthellaxgertheslepshivabaell since she srossthectianabareaafdghtfbir et | ecti on

in the reflect.or, a dr i,n displa ualJ ty caus by.this is su essed

accor di ngﬁleoprqjﬁ?téo%éﬂfgagﬁrba?FP%’?gbgé%%@%re lgehéTqa}%@ﬁgﬂ?|%Qe$fﬁ§tnl}1§§gﬁg t he
rojectio rf : : : Is ' a

DCobr di no P T FPCTARE & LEhe M U Mo OeRRl if prifidbd 6

proj end i ochghgnkashedHght dhixoctdse-seption£lc hredn of lighacautgut ffesra €lrpEpHt ng on

the position of the pixel. Consequently, even if the reflected nunber of
times in ew@utemieans giccorling tohtheydeptr vatusi. nPasedt oo adeprfigurdtion in he |i ght

oot |enoL L M e Lo uLput, aegne Lahe polec PRy |
due to thigndltdsd & GRS efle82d number of times increases the larger the depth
value, for example, the light flux adjustment means changes the light flux
15 cross-sectional area of light output from the light output means so that the
light flux cross-sectional area increases the larger the depth value. Even if
the light flux cross-sectional area is reduced following the reflection in the
reflector, a drop in display quality caused by this is suppressed according to
this configuration because the light flux that reaches the projection surface
20 can be made to extend over the entire unit area according to this mode.

[0011]

Also, the light path length from the projection display device to the
projection surface differs depending on the position of the pixel.
‘Consequently, even if the reflected number of times in the reflector is

25 changed according to the depth value, the light path length from the light
output means to the projection surface may possibly depart from the light
path length that depends on the depth value due to this difference in light
path lengths. Accordingly, in a preferred mode of the present invention, a
correction means is provided for correcting the depth value of each pixel

30  according to the position corresponding to the pixel on the projection surface,



path | engths. Accordingly, in a preferred node of the present invention, a
correction neans is provided for correcting the depth value of each pixel 30
accordingpgg_%?ﬁ position corresponding to the pixel on the projection
surface, 3 3271 and the control neans controls the nunber of tines
that light output from the light output neans is reflected by the Iight
reflecting surfaces of the reflector according to the depth value after
correction by the correction neans. For exanple, the correction neans

corrects thg tﬁﬁ%ﬁtf’cﬂ'xﬂ@aﬁ@céﬁ@&ls&ﬁ@ﬁﬁnﬁé? o&facmﬁegeeahb lighk Waith St Biowen to one
pi xel and anot pi xel he light path length of |ight output fromthe

l'i ght outyhe ligharsutpat theany & eeflecind suthadeghtsrefidesingnsuethees vhehsanme for
t he one pi xel and the other pixel According to this node, display of an
i mage i s redlectoredceording R ﬂ@ptdﬁpﬂmwésle %ﬁt@r sotrackion| hy rfeblel @@ltré@rmécause

t he depth I ed di h
the proj CBERGR SEPF SXEmRG bg coPidition BEaRE cofibaln ety e B8abht oa as a
proj egf| %h@#%ﬂba%n&é/aaﬁm vhRatis £ t6'6nd}Y %ﬁ%ﬂ&&n@ﬂlﬁ?';ﬁi’eldﬁ‘{é fighglescri bed

above. That s system 1 ncludes a screen that has a projection surface

and a propuh laptii sﬁnhght batphet froen fthe ligloj eatputgmeanisntageheopigiettien scr een.
The prOJectlon di splay device includes an acquiring neans for ach|r|ng a
pi xel val shrfaeed i swbgtantially fher %ﬁ:mea@ﬁ gre ang Wal |atn,d bhe gither pixel.

consti tut out ._means fo My ht, per pi xel
accor di ngA?(g’ ? g‘?&BF n%%deugmpa{a}’l ﬁfl IMARCHS rB% %‘Eﬁkﬁg‘?ﬁfl}‘tg‘f?é T ght

out put peére%&iﬁ'raﬁél?%ﬂ@&eh't@&%u@@%ﬂé‘ﬁeﬁﬁflgﬁl@ zh% GrpQibd 2@ aRHg gsPondi ng
to the pixel on the” projection surface control nmeans for tThanging a
| i ghtigpat thd pfgédtedpobitivn igbhe prijpetiopeurfacael fromthe Iight output nmeans
to the proj ecttqonﬁurface according to the depth value of the pixel.
According to t onfiguration, simlar effects are obtained to the

projection di th é)rggé/qtﬁlgwgepggds riqsg{)l%%fn(\{ent i on.. ‘H[ glspﬂy 'gl%t%n} hat the
proj ection sur 16d j3g 4. BroJE e
that uses the projection display device described above. That is, this system
includes a screen that has a projection surface and a projection display
15 device for projecting an image onto the screen. The projection display
device includes an acquiring means for acquiring a pixel value and a depth
value for each of a plurality of pixels constituting an image, a light output
means for outputting light per pixel according to the pixel value, a light
guide body for guiding the light output per pixel from the light output means
20 to a position corresponding to the pixel on the projection surface, and a
control means for changing a light path length of the light output per pixel
from the light output means to the projection surface according to the depth
value of the pixel. According to this configuration, similar effects are
obtained to the projection display device of the present invention.
25 [0013]

Note that the projection surface of the screen preferably is composed
of a first reflecting surface for reflecting the light output from the projection
display device, and a second reflecting surface for reflecting the light
reflected by the first reflecting surface on a viewing side, the first and second

30 reflecting surfaces respectively being arranged in sheets. According to this



of a first reflecting surface for reflecting the Iight output fromthe
projection display device, and a second reflecting surface for reflecting
t he IightPC@%E%Pcted by the first reflecting surface on a view ng side, the
first and second 30 reflecting surfaces respectively being arranged in
sheets. According to this 7 PCT3271 configuration, the |ight output from
the projection display device can be reliably output on the view ng side.
In particular, the reflection of the viewer on the projection surface

i.e., th i . 1S . f . hi own.: L gur t . j.eci.ion
Sur facey Sattgiliohe HORLEP outh s HorlCthe WbjetlibhtdisPlRy! BEVIDE JafiChe 07
hori zont afelizly dltpusealier gleldali ¢ife sulih guaticald® theprefhetiohedf thegl e with

the first reflecting surface (e.g., 45 degrees). Further, if the second
ref | ect i ngleswerfax thé projeviicmgurface Gepltheatiewgr ds amaire ofdvis oorher avaeh of

I 1 oSty Yo RGeS o ca o REghcpdes dure phan, e ReELpery
a 10 wide ﬁﬁﬁntibﬂ&%oqﬁio%algﬁhh't%'s@ 3 Péﬂéc@ﬁg%dr@aée%nﬁ?%[e%%%ﬁe&‘ I arge

nunber or viewers"viewlnmages on a | arge-sca Screen. e second

reflecti ngnglaUwiflc ¢hé ShissbefRoting! $urfidaila., 4halogrees)acFurtig, f geess can
be sinplified and manufacturing costs reduced in conparison to when the

uni t portseenadafeflecting suefdcecisidiyidedrinde @ plugabity védnitAbeusjors sptlapf
unevenness_ of an inmage 15 that depends on the %gsition ﬁn t he projection
surface i Whighpy @sswrreds sprace hase Geartpl PrPiydes make than & peHedernt o a

pl urality.of i I | e at i i face is
sel ected ?}%rr e%@é%}ﬁ%epeg%ﬁt%@g(%%& Iﬁegf[ et(:3 ic)liyagrlltﬁg%(%l %xﬁ?é \Rﬁ%"&ﬂ)‘f%h out put
fromtche widy g6dd, Ahigbsiplgardicvl ady saabRsid tiee cakei wheey 4 lge R0mbEF ect s of

the Invention [0014] According to the present invention, the viewer can be
made to peff vEwersaviewmrigagehan aslargetscalet scraesentfethd sdeqrch refloging
surface is substantially planar, the manufacturing process can be simplified
and manufacturing costs reduced in comparison to when the unit portions of
this reflecting surface are curved. Also, display unevenness of an image
15 that depends on the position on the projection surface is suppressed if the
first reflecting surface is divided into a plurality of unit portions whose angle
relative to a horizontal surface is selected for each unit portion according to
an angle at which light output from the projection display device reaches the
unit portion.
20
Effects of the Invention
[0014]
According to the present invention, the viewer can be made to perceive
an image that is rich with a sense of depth.
25
BRIEF DESCRIPTION OF THE DRAWINGS
[0015]
FIG. 1 is a block diagram showing the configuration of a projection
display system according to an embodiment of the present invention.

30 FIG. 2 shows the configuration of an image to be displayed by the



BRI EF DESCRI PTION OF THE DRAWNGS [0015] FIG 1 is a block diagram show ng
the configuration of a projection display systemaccording to an enbodi nent
of the prgé@_ggﬂ' nvention. 30 FIG 2 shows the configuration of an inmage to
be displayed by the 8 PCl 3271 projection display system FIG 3 is a
timng chart for illustrating the operation of the projection display
system FIG 4 is a block diagramshowi ng a specific configuration of a
light 5 path length control neans. FIG 5 shows the content of a table

referred A Riddaidotghtvaih | ength control neans. FIG 6 is a front view
show ng t %J%éo%hél?gh#a%ro% of a screen. FIG 7(a) shows the inmge of pixel

di splay |ight BX¥Gesdsagimveg chart fb® iHnstratingrthe opeeatiorbGthe pbgjestians t he
i mge of pixel display |ight extending over only part of a unit area. FIG
8 shows tdisplnsysyemati on of the |light path length control means according

t d I ent he. {1 ti ~ 15 Bl G I S5.
S eoon e et Bk iR Mo e e Brepo BB S4Bl 1
cross-5sec}%étqp1%}ng¥h%%ﬁ%pﬂlef M an I Xb-1Xb line in FIG 8. FIG 9(c) is a

cross-sectional “view seen froman I Xc-1Xc line in FIG 8. FIG 10(a) is a

front view shoRI@Gg5tshewrahetcoatent dfed ttble refeetaterninatheplightegdthoengdilspl ay
device and a projection surface. 20 FIG 10(b) is a side view showi ng the

posi ti ona¢0nte¢lan'e_@n8-bet ween a projection display device and a projection
surtace MO K 8yt g s ST S on of 1o
present invenfy@n7(3) shows the image of pixel display light extending over an

10 entire unit area.

FIG. 7(b) shows the image of pixel display light extending over only
part of a unit area.

FIG. 8 shows the configuration of the light path length control means
according to a second embodiment of the present invention.

15 FIG. 9(a) is a cross-sectional view seen from an IXa-IXa line in FIG. 8.

FIG. 9(b) is a cross-sectional view seen from an IXb-IXb line in FIG. 8.

FIG. 9(c) is a cross-sectional view seen from an IXc-IXc line in FIG. 8.

FIG. 10(a) is a front view showing the positional relation between a
projection display device and a projection surface. |

20 FIG. 10(b) is a side view showing the positional relation between a
projection display device and a projection surface.

FIG. 11 is a block diagram showing the configuration of a light path
length control means in another mode of a third embodiment of the present
invention.

25 FIG. 12 shows the configuration of a light output means in a
projection display system according to a fourth embodiment of the present
invention.

FIG. 13(a) is a front view showing the configuration of a screen in a
projection display system according to a fifth embodiment of the present

30 invention.



25 FIG 12 shows the configuration of a |ight output nmeans in a projection
di splay system according to a fourth enbodi nent of the present invention.
FIG 13( Q’C. gzﬁfront vi ew showi ng the configuration of a screen in a
projectioh dir'Spl ay system according to a fifth enbodi nent of the present 30
invention. 9 PC1'3271 FIG 13(b) is an enlarged view of various portions of
the screen. FIG 14(a) is a front view and end views show ng the
configuration of a second mrror surface of the screen in a projection

di spl ay Sys!enFaqees ) 39 antedl Ar g2 04iBwaRR i JRBorfionk b€ tRE 88RBH, | nvention. 5

FIG 14(b) is a front view and end views showing a further configuration of
the second nirFiG. $4() ace fasgaickivrgid end tews stidwingrthedonfigtiratiin®f d4(c) is
a front view and end views showing a further configuration of the second
mrror susdcaud minror dinfgce of the sefeenhin a prejeplden sesnlay pyetem geeayding| ock

di agram showi ng, t he, canfiqur.ati on of a proj.ection display system according
to a seve"r?t%s’é‘%c?d’? Kol Otfﬁ%eﬁf%%eéﬁtm?% fion. FIG 16 shows the imaging

of an 4 mage fomsel&(g%gicfpraoi {264t et SHPYend YRLRY «'gﬁsa&ﬁéeng. h&tﬁﬁsi rst

node of the seventh e ment. 15 FIG 17 1s a perspective view show ng the

confi gur atonfiu@htionpref] abiei Gconld sphidyors ysurdataacaaodding t1o athecgirth node of
the seventh present invention. FIG 18(a) is a perspective view show ng the
confi gur setnbpdigiert. reflector according to a nodification 1. FIG 18(b) is a

perspect | ve Vi i oI, e Gonf LAULStion o, 2,20 ELbector pespidino to
8; : p;g;%&ﬁggﬁagﬁgg{%i‘y%gﬁggg%%f nfitdrONsurfadd GicchPdRiEOWR MR CQREY guration
10 embodiment.
FIG. 15 is a block diagram showing the configuration of a projection
display system according to a seventh embodiment of the present invention.
FIG. 16 shows the imaging of an image for use in a projection display
system according to a first mode of the seventh embodiment.
15 FIG. 17 is a perspective view showing the configuration of a projection
display system according to a second mode of the seventh present invention.
FIG. 18(a) is a perspective view showing the configuration of a
reflector according to a modification 1.
FIG. 18(b) is a perspective view showing the configuration of a
20 reflector according to modification 1.
FIG. 18(c) is a perspective view showing the configuration of a
reflector according to modification 1.
FIG. 19 shows the configuration of a projection display system
according to a modification 4.
25 FIG. 20 shows the configuration of a projection display system

according to modification 4.

DESCRIPTION OF REFERENCE NUMERALS
[0016]

30  DS: projection display system, D: projection display device, 1: storage means,

10



according to a nodification 4. 25 FIG 20 shows the configuration of a
projection display system according to nodification 4. DESCRI PTI ON OF
REFERENCEgngggﬁLS [0016] 30 DS:. projection display system D:. projection
di spl ay devVi . storage neans, 10 PCT-3271 2: acquiring neans, 3: |ight
out put means, 31: light source, 32: lens, 35: light flux adjusting neans,
351: plate nenber, 35la: slit, 352: rotary shaft, 355: control neans, 4:
light path length control neans, 41, 42: adjustment reflecting menber, 411,

421: mrror a%ﬁ il &5 éﬁ%or rt&l}%r&u{buéﬁi}éan@é? li @%cﬁlrc? g23end 0§5a'113é2 haft

45: cont r 0l ans, I oNn" neans ruct’ion nmBans

magnetic ﬂhﬁ'eﬂhﬁ@ﬂ ng%@éns B51:idhte tléntiserda8Ya: Sidt, F52: rotaryhaft, '3 ect or,

511: reflecting ne 5I1a: mrror surface, 58: out put refl ecting rrenber
581: mi rrcontsok freans, S4: dighdepatls leﬁgtﬂ} ®nprol 6m@ans; 41, 64%, agietment, 6- 8,
first mrror

6-9) devi . f 81:
sur]zace ‘%i%’ mggw ; rrrf‘”’o‘?fl%lr}%f%% SB‘I“%E‘SC%%I @Tgr{uﬁcﬁg(épetﬁlé’é? I i ght,

und t L Cg:
B xel Yvai 385" tasntY ghlf oEREAL AL el AR Pre A i RN 2
[0017] EnhREngeass: Qﬁaéﬁtﬁtldof@wgtenb%msongat an 186 4o ?)emheslzew tya:
reference to the draw ngs. Note that for conveni ence of descri ption, the
di nensi onmfbawomr&iﬂoreﬂenhmg)metﬂdmm&hl;a i mueot salrfacenbs: ourtmlhla*eﬂeem\nglgs
shown bel ow have been al terg%ﬁ or di ngl fromthose of the actual

el enents. n{e@@l@] A mgxToL SUEAe.oP nEsEee s G6°1, 62, 83 GAk6 P K aﬁn7sﬁ(§\m ng t he

configura nof a t te agGo n Q.a fi rst
cont 1 0ur abi 0l R PHOVEE 1 as B! Ao SNBHEILERod SO Wi Bulha
10 82! second mirror surface, TBL: table, Ld: pixel display light, Au: unit area,

Pu: unit portion Pu, Ls: horizontal surface, Im: image, Cg: pixel value, Cz:

depth value

BEST MODE FOR CARRYING OUT THE INVENTION
15 [0017]

Embodiments of the present invention are described here with
reference to the drawings. Note that for convenience of description, the
dimensions and proportions of the constituent elements in the drawings
shown below have been altered accordingly from those of the actual

20 elements.

[0018]

A. First Embodiment

FIG. 1 is a block diagram showing the configuration of a projection
display system DS according to a first embodiment of the present invention.

25 As shown in this figure, the projection display system DS includes a
projection display device D and a screen S having a projection surface 8.
Note that in FIG. 1 the solid arrow shows the path taken by light, while the
broken arrows show the path taken by electronic signals (data).

[0019]

30 The projection display device D is for projecting a color image

11



25 As shown in this figure, the projection display systemDS includes a
projection display device D and a screen S having a projection surface 8.
Not e that ppi. ﬁ 1 the solid arrow shows the path taken by light, while the
broken arrows show the path taken by electronic signals (data). [0019] 30
The projection display device Dis for projecting a color imge 11 PCT-3271
(hereinafter, "display inmge") conposed of a plurality of colors onto the
projection surface 8 of the screen S, and includes a storage neans 1, an

acqui ri NO(HgR Daffer, a‘dhé;ﬂ%&i iger) cBRAoSed oftal hPERAIIBALT ¢R0GE BnfPRRhE Ol MEaAnS

4, and a |1 ght guide body 5. storage neans 1 stores a pixel value Cg and
5 a dept hpmgéattorCaulrfiiceealf thexsdreenrSit anhdtinobndelsea ditsyzigeymeamgel, Mar i ous
types of devices can be adopted as the storage neans 1, including, for

exanpl e, acqurimggmerngdy pdightiptrnhanapshedisht paignlength gontrol megagi ce for
driving a,portahkl e recordi ng-mediumtypified b CD- or, a

ser conduraid RAMAGHE Hodgsn berhiegn 88 sl panehy 18 Geend o
numer i Val HeshShomene g GRAt Bikel f@hstithiRk AhcPAispREN ihge! - VARBuYr adati on
val ues of t colors red, green and blue, for exanplé, are specified as

pi xel val tigesCof dehicedeqirh beahdeptedz ag Zthev atarage meansuheindudalgyebdr show ng
for each pixel_ a depth that a viewer U 15 should perceive, and are

det er m neexamoplendt hard didpdavise that yeeerpgrathe a magpetic diskhca deviss for . e., the

dept . val TEVEE 'FnPBTVAEIC W BaBingy ORRNER | GYisrludy oot ETRRONE & the' cepth
o adat | or i A e e b esenti ng the i mage Ui ng or ay
gradation values o e pixels p g g g gray
scal egy or nunfd20]val ues cal cul ated by performng various corrections on
t hese gradation values are used as the depth values Cz. In the present
enbodi nent, a &heepix¢l aduped°8 rArghnamertq @ adnesyshgwingmdhei eondenstipr ut ed by
pi xel's arcﬁl%%?ady II)}D egéﬁ‘%m”% ! ’ﬂle E;%égt?grg %llues of the colors red, green and blue,
for example, are specified as pixel values Cg. The depth values Cz (Z ;
values) are numeric values showing for each pixel a depth that a viewer U
15 should perceive, and are determined so that the depth perceived by the
viewer U increases (i.e., the viewer U perceives things as being positioned
further back) the larger the depth value Cz. In other words, the numeric
values determined as the depth values Cz decrease the smaller the depth
perceived by the viewer U. The gradation values of the pixels when
20 representing the image using gray scales, or numeric values calculated by
performing various corrections on these gradation values are used as the
depth values Cz. In the present embodiment, a case is assumed in which
the display image is constituted by pixels arrayed in m number of horizontal
rows and n number of vertical columns, as shown in FIG. 2 (m and n are both
25  positive integers). For this reason, the pixel values Cg and the depth values
Cz are stored in the storage means 1 for each of “m X n’ total number of
pixels. The acquiring means 2 reads the pixel values Cg and the depth
values Cz of the pixels sequentially per pixel from the storage means 1, and

outputs the pixel values Cg to the light output means 3 and the depth values
30 Cz to the light path length control means 4.

12



rows and n nunber of vertical colums, as shown in FIG 2 (mand n are both
25 positive integers). For this reason, the pixel values Cg and the depth
val ues C%C:il,_rB%?tored in the storage neans 1 for each of "mx d' total
nunber of  “piXels. The acquiring neans 2 reads the pixel values Cg and the
depth values Cz of the pixels sequentially per pixel fromthe storage neans
1, and outputs the pixel values Cg to the light output neans 3 and the
depth values 30 Cz to the light path Iength control nmeans 4. 12 PCT-3271
[0021] The |i ghgaQgut put neans 3 outputs |ight per pixel according to the

pi xel values Cg Input fromthe acquiring neans 2. As shown in FIG 1, the
i ght output Mhargld outputidesars 3 bgtguts dight ped biveldhcaotdeng t82he pheell i ght
source 31 5 outputs light (hereinafter, "pixel display_light il Ld. per pixel
whose wavealiegtGe iemyoliem theaeqwsignmenss 2o eshaynin Ky 1, ghedighind bl ue
have [|ight

i ntensitipes ;that are specified hy the pix al.yes . re
speci fi caPPiput pRang ?éﬂ‘flugﬁﬁglﬁﬁtf%ﬁége ?faﬂa aelﬁf?t?’&ng%l&\e\gb%@ S(?élfcﬁ?eeéggndi ng
to thesco @?pg, eqioht9 MW 0! ¥Sixe RN nedise”s hed! bept pBiEl s SRR
[ nten?f'f ty!)o ttﬁeﬁglhéhtm%%'ltti nlg l1’%‘}{& odesgpjcai)r (rpéesp{)ndi n(g topt hese co?ors
accor di ngwiaweldngthrcaggionents/edruesporsiing it tleelcdlyrd el piraei audlbles hegef or each
color. The lens 32 is a convex |lens_ (condenser lens) for converting the

pi xel di shghyintegritiasthatogespeeibiedthyethe pignl valnes (eg. 3 More spasstieadly, al | y
paral l el |jight, Based gn thi.s,conf.iguratipn, the |light, oytput neans 3

bt put . pieehr Spnss 1 bt Lent eankatE Mo ort aph LIS R Ty o
pi xels I nnge‘?lea{ncPhth, Sdal®hEd] E‘léé 1i8Ht bﬂfi@éiéfﬁ'iﬁten%ﬁ?roefgﬁégi £ emittTh _
intervals”). 1n the present enbodl nent, pixels targeéete r out put” of pixel
di spl gy | d@ldies Lebreesponding hed théseurtolors naesovding fto othd gfradationrvallies per row,

and targeted rows are switched fromtop to _bottom_ as shown by the arrows
in FI G 2spepifaed by theipisel walyps &g forgech cglaror Thedenaiddgstaocanyexdenpi xel in

e 1t e Rl o S e AL AR 3 Pl 2% 51
gin)c(lel)f i [‘hleiéﬁta sbhFRi3T Vs PhsthRiatHCPNAeP 1ighP. | Bagid BHIthid BRAifGatioalt to the
the light output means 3 outputs pixel display light L.d corresponding to each

15 of the plurality of pixels in order at predetermined time intervals
(hereinafter, “unit intervals”). In the present embodiment, pixels targeted
for output of pixel display light L.d are switched at unit intervals from left to
right per row, and targeted rows are switched from top to bottom, as shown
by the arrows in FIG. 2. That is, pixel display light Ld corresponding to the

20 pixel in the first row of the first column is output from the start to the end of
the first unit interval, and pixel display light Ld corresponding to the pixel in
the first row of the second column is output from the start to the end of the
second unit interval, as shown in FIG. 3. Once pixel display light Ld for
each of the n number of pixels belonging to the first row has been output,

25  pixel display light Ld for each of the pixels in the second row from the first
column to the zmth column is then output sequentially, after which this
outputting operation is repeated for the entire image (one frame). If the
display image is a moving image composed of a plurality of still images
arranged on a time axis, this series of operations is repeated for the entire

30 display image.
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second unit interval, as showmn in FIG 3. Once pixel display light Ld for
each of the n nunber of pixels belonging to the first row has been output,
25 pixel gpgrbay light Ld for each of the pixels in the second row fromthe
first colum to the nth colum is then output sequentially, after which
this outputting operation is repeated for the entire imge (one franme). I|f
the display inage is a noving i nage conposed of a plurality of still inages
arranged on a tinme axis, this series of operations is repeated for the
entire 30 dispygp)i mage. 13 PCLl 3271 [0022] As shown in FIG 1, the pixel
di splay light Ld output fromthe |ight output neans 3 is incident on the
light guide boAys showm ih HIQ. ibkﬂilegaikbl dissp@aj’] lightdid ohtpretafremadtherhight | i ght

gui de body 5 is for guiding the pjx sp d out t per pi xel
from the Pwiphtt meaps s lreamdent ¢ the ﬁsb Pbi?%ﬁ@é’t?oaéﬁ k@h‘ibaft lengthel on
the projection surfac I re C ding to
each of tﬁoéltﬁ&xg}esal}?o%st?ﬁ{ﬁ lﬁgt tgﬁlé 8§Ya%jl?&}% gul(ﬁpgpfglg g?ﬁ%’q%“ﬁ t he
proj eqf i OfgRHIMAutBuel pdrh piir A8 $heTH€ht icutpHDitheaRd %I%Ay Asgtisiemar cat ed
over the mhorizontal rows and n vertical colums 10 on the projection
surface 8carvespmriding do rthe poxel amthehprcaectzxyn efirface &l of the dcheen 8i splmEy | nage.

The pixel display light Ld correspopdi the pixel inthe ith row (i

bei ng a pdtsas 48 Goprespendug ?%?fyﬁh r ghe( B} sr:or&stht;utmg Ehfed}sm.aswpa&ﬁ (f
bei ng positiye |nte r s S l i ght.. gui de
body 5184 HEmRFE) of Tk TRt Rfioh Sthis,Bhat etERS Y R il

proj ecti Ofre34rA@GRe dbtdicatdiewr th@SmSIM‘Mbdtﬁl E&% ahd ﬁb@rthda%bhﬂﬂhge body 5
has a reflector 51 and an output reflecting nmenber 58. The reflector 51 is
conf i gur egn \whe lprajeetion mfrfa@p&csm aggta edrirespomp toreld armybdfl pixledd imtke di sposed

at a distance from each 20 ot her so t heir respective plate surfaces are
subst ant i @splaspHRage el | heM‘-“F‘? 15@@‘&’%&3&3 gf%regp@n ?&kaﬁbnbb]%m ng

plate surfaces, of b&ll?l% a positive integer satisfying 1 < 7 < m) of the jth column (f
being positive integer satisfying 1 < j< n) is guided by the light guide body 5
to the unit area Au at the rth row of the jth column on the projection surface

15 8.

[0023]

As shown in FIG. 1, the light guide body 5 has a reflector 51 and an
output reflecting member 58. The reflector 51 is configured with a pair of
opposing reflecting members 511 that are disposed at a distance from each

20 other so that their respective plate surfaces are substantially parallel.
Mirror surfaces 51la are formed on the opposing plate surfaces of the
reflecting members 511. The mirror surfaces 511a mirror-reflect (total
reflection) light reaching the surface thereof. Based on this configuration,
incident pixel display light Ld from the light path length control means 4 is

25 output from the reflector 51 after being repeatedly reflected alternately by
the mirror surfaces 511a. The output reflecting member 58 is for reflecting
the pixel display light Ld output from the reflector 51 onto the projection
surface 8 of the screen S, and has a mirror surface 581 that mirror-reflects
the pixel display light Ld reaching the surface thereof. -As described above,

30  the pixel display light Ld reflected by the output reflecting member 58 is
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reflecting nmenbers 511. The mrror surfaces 511a mrror-reflect (total
reflection) |ight reaching the surface thereof. Based on this configuration,
i nci dent pixeiongi splay light Ld fromthe |ight path | ength control means 4
is 25 output fromthe reflector 51 after being repeatedly reflected
alternately by the mrror surfaces 511la. The output reflecting nmenber 58 is
for reflecting the pixel display light Ld output fromthe reflector 51 onto
the projection surface 8 of the screen S, and has a mrror surface 581 that

mi rror-refilagistediditoRhd @bridssohd@ng wikiblard4 ALesTahe Hrojdetiof Wulr e 8.hereof . As
descri bed above, 30 the pixel display light Ld reflected by the output

reflecting mentj@d24)8 is 14 PCT-3271 irradiated onto the corresponding unit
area Au of the projectio urface 8. 0024] The li.ght _path lLength control
means 4 is for ﬁmﬁghﬁ@a%iew@@%@hr[ne%ﬁ]gw @th%@ghn?&éﬁe&gé%w light Ld
out put frem the Jight. u ans 13 r 04 Lon surface

accgr di ng??‘bgt?’h%fl t&%pﬁ]ﬁ(gygfsgiaggg? I’f%é&tﬁ)lugef%&%l t&’,eoiégﬁ'it éﬁﬁ)‘i&u IB?Q Seét °

erbodi grenihe th6jeRHOR dutfacd! 8'88cdHaiks b fed dastt DElteot vf thalpies. CIf iagcr ease

the greater the depth that should be perceived by the viewer U the |ight
pat h | engtih thenpresentreansodmendngbe nieetic ghtlupatdetémmoteld a®fthe hdepphxel

display light Ld so that Lhr;ﬁ | i ght a;[-fgiplﬁgn th incr a}s?(ras the larger 10 the
dept h val ¥alues Capincregsgnthengraatquithe toshanld her Bevastyeduby HBe, the
l'i ght path. ]l ength contyol n hanges. _t.h unber  of ,tines herei nafter,
v o | et ed Uit 1 eRhpalls R s5OAPPERabIA ARG fe ishTRatn IR el
from the b gid poidl AKp18R ARt 3.d So f18fttBeRthtPathNEnBIH [Rfe s¥:ftAE Q8 ger11a Of
the reflector gl accg)rglyngﬁto t he depth 5%%02 g t he %Ei?égesl .eHeI;gee‘,é 15
because t hke dopth vahal Czehput fronothé hequirimgomeansf2ac dSlabaisting firtker, t he

reflected nunper of tines differs according to the angle qr position at
whi ch  t h&he) Light atly dgngthgigenigl i means; dephanges ﬁgerépné&ropf stimeshe | i ght

PR, | SRR AR e e ASRED S TR APl IR NG00,
tnce)aﬁg 2 he pef phitelvVRbietKe lighP batswe tidangad iy refidi@edl gNtheP Alibrdredigtdregont r ol
511a of the reflector 51 according to the depth value Cz of the pixel. Here,
15 because the positional relation of the mirror surfaces 511a is fixed, the
reflected number of times differs according to the angle or position at which
the pixel display light Ld is incident on the reflector 51. The light path
length control means 4 of the present embodiment changes the angle at
which the pixel display light Ld is incident on the reflector 51 according to
20  the depth value Cz. More specifically, the light path length control means 4
changes the angle of incidence of the pixel display light Ld on the reflector 51,
so that the reflected number of times increases the larger the depth value Cz
input from the acquiring means 2 (so that the reflected number of times
decreases the smaller the depth value Cz).
25 [0025]
FIG. 4 is a block diagram showing a specific configuration of the light
path length control means 4. As shown in FIGS. 1 and 4, the light path
length control means 4 has an adjustment reflecting member 41 and a

control means 45. The adjustment reflecting member 41 is a substantially

30  rectangular plate member for guiding the pixel display light Ld output from
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changes the angle of incidence of the pixel display light Ld on the
reflector 51, so that the reflected nunber of tinmes increases the |arger

t he depthP¢@%§§1C2 i nput fromthe acquiring nmeans 2 (so that the reflected
nunber of TinesS decreases the snmaller the depth value Cz). 25 [0025] FIG 4
I's a bl ock diagram show ng a specific configuration of the [ight path

| ength control neans 4. As shown in FIGS. 1 and 4, the light path 1length
control neans 4 has an adjustnment reflecting nenber 41 and a control neans

45. The agi lu?é‘atq ng tgaKe | bURSleatihl 81 g gul ar
pl ate rreﬁgieérjﬁ%gr?%téﬁ?gf ng t Seggi xel e%if%%fda{f/slﬁi ght Ld ggfﬂg{ﬁpf romﬁ%gjﬂPCT- 3271

the |ightlight pdi amdaliss 8 mirémsurfaéé dil ahab mibyorrefleets thegpixet dpplay di spl ay
light Ld, and has a mrror surface 411 that mrror-reflects the pixel

di splay lghhtLd dthatareacheshthe tsvafangr thereof herldas adjuptmeny Jretlppting
reflectin nber .41 is ort.ed by the casin t sha of;. t he

proj ect : 0 e&?r@’ﬂl ﬁ/ 15 SBIBer;gg yvél}f ‘éa%\l/ﬁg EPﬁtrﬁaﬁ‘lﬂ"ﬁg) éﬂ@lecgﬁoJ\é\%B?lh fihsé)gaY n the X
di rectd on Y, i i Jr-acty | ther) on
he Tl o g e e e o B P body i <

set up ondirBéetio®pidsictionsi ae rifhtt hagkd) tsteaeht othef) eat tig fokirher 4.t o t he
fulcrum412. [00261 10 The control neans 45 is for controlling the
ori ent at | Bnrtdfer; hemesalj plateehi3 eemhpesad Af anmagactis badycis sethygptan the dept h

value Cz input, fr.qm .the acquirin ns 2 nd n Lnstruction means 451
and a pl u‘?@?qsffg‘? %ﬁe Oﬁrg}ﬂ;%@?l“%%’?’iegfsgegg‘%@%mab%& %%@‘eshgﬁﬂ“}l 120G 4. The
magnetic fiel d{ @@Rjlerators 452 generate a magnetic field under the control
of the instruction 15 nmeans 451, and include coils for generating a magnetic
fiel diodhose st Tasgebntrdep@edas 045 ais dppl ¢oadrolbintagke dbientatsdn udt ithe neans
451 causes _the nmagnetic field generators 452 to generate a magnetic field

whose st radigshment peflentingmemebereht acopading totherflapthviedne Oganpatfiom ng means
2 by (SUPHYLIRNG RARSY Golf 510 ARSEALA6S DAl afe bl 1P
magnetic field generators 452, as shown in FIG. 4. The magnetic field
generators 452 generate a magnetic field under the control of the instruction
15 means 451, and include coils for generating a magnetic field whose strength
depends on an applied voltage. The instruction means 451 causes the
magnetic field generators 452 to generate a magnetic field whose strength
depends on the depth value Cz input from the acquiring means 2 by
supplying the magnetic field generators 452 with a voltage that depends on
20 the depth value Cz. A magnetic force works on the metal plate 413 of the
adjustment reflecting member 41 as a result of the magnetic field generated
in this way, and as a result the adjustment reflecting member 41 is driven so
that the angle of the adjustment reflecting member 41 relative to a
horizontal surface Ls is an angle 6 that depends on the depth value Cz.
25 [0027]
To execute the drive, the instruction means 451 refers to a table TBL
held in a storage means (not shown). In the table TBL, as shown in FIG. 5,
the positions of pixels are associated with the contents of the drive on the

adjustment reflecting member 41 (hereinafter, referred to as “drive content”)

30 and amplitudes Am (Am1, Am2, ...) for when the adjustment reflecting
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20 the depth value Cz. A magnetic force works on the netal plate 413 of the
adj ustnment reflecting nenber 41 as a result of the magnetic field generated
in this “?ﬁ {gzg as a result the adjustment reflecting nmenber 41 is driven
so that g‘ gl e of the adjustnment reflecting nmenber 41 relative to a

hori zontal surface Ls is an angle O that depends on the depth value Cz. 25

[ 00271 To execute the drive, the instruction neans 451 refers to a table TBL
held in a storage neans (not shown). In the table TBL, as shown in FIG 5,

the PositiLONgLef 4 :1§,§E"§g§%§}q§§8?%‘§f 88pttl 1ukNG; (OPE AR 0F chiffcdil b¥e on the

adj ust nmen ter, referred to as rive

content”) igPutdmartiy AddideihgAe AR, Bifce the ddjustméhe Fefldtingtinuaibaent
reflecting 16 PCT-3271 nenber 41 is oscillated, for every depth value Cz

(Cz1, Cz241.is)dtiven wesingbe niagnetid rfieldt generaged rbyngthee anagietiSifiald t he
adj ustnment reflecting nmenper 41 is driyen usi a Jmagnetic fjel ener at ed
by the nagpReYators 403 Hbgﬁéralfeéﬁélt s39bodimand, ﬁﬂgsgﬂfa%%m%éhwﬁt e

vol t ages that;. ld. b i ' i g t Qr.s,_ 452 are
speci f ed~ kP I%Ee]?cgr ﬂ%/ee%%%lﬁet%gcgltﬁ éaﬁgf‘g_te?’ﬁ%g@égﬁgﬁék? gﬂ‘?gﬁ%gn? gﬁc{h_%oght% Re tabl e
TBL i s pregigfettabnatd edle TR tTiee Bonteht of 6} fiblé TBIL islsteBBferRiined speaches
the unit area Au corresponding to the pixel on the projection surface 8,
and t he ntinderthef pixeélnessplay pighél Ldi ppr apixel gteachdsi the efihidchaezh i Aut he

reflector 51 depepnds on the 10 depth val ue Cz. The jnstruction ans, 451
firstly re@mpmﬁlpsewd@}ﬁ Ri |q9e'3h%:£rPWﬁU9nfw ®né angdi iwgmgga 2 from

the tabl e, L ' . ' i xel
argeted Brerit B AT R gRh LTe 1R B n 3B FERRGDP ST UchBplr B hED e
Wi th {di sdepilf hadel©2 CPhe Hesrtﬁuctﬁé}eméa@l@t451Cﬁfs@§z FRpBGedPHe deythormngs the
count of a counter (not shown) 15 whenever the depth value Cz of each pixel
const i t ut Cagnpus frog ¢helaspliaing meags 2i fromrhettablenBlgentdirbads thddrigesi ti on
of the pixel based on this coynt., ﬁl tern?aé)'h)vel y, a configuration is

possi bl e FeRigRE CArkesRORGIAG 1o the Righsargeted bythesretrigverh depthhiabe Che pi xel

together W0 &€ H6Rt hn{Bht'%sS6eibfed With this depth value Cz. Here, the

instruction means 451 increments the count of a counter (not shown)
15 whenever the depth value Cz of each pixel constituting a single display
image is input, and identifies the position of the pixel based on this count.
Alternatively, a configuration is possible in which the acquiring means 2
notifies the position of the pixel together with the depth value Cz to the
instruction means 451. The instruction means 451 then drives the
20 adjustment reflecting member 41 by supplying the voltage specified in the
read drive content to the magnetic field generators 452. As a result, the
angle 6 of the adjustment reflecting member 41 changes at unit intervals
according to the depth values Cz in synch with the output of pixel display
light Ld. Note that minute changes in the angle 6 of the adjustment
25 reflecting member 41 at unit intervals as well as the amplitudes Am
associated with the depth values Cz in the table TBL are described in a later
section.
[0028]
The configuration of the screen S is described next. FIG. 6 is a plan

30 view showing the configuration of the screen S seen from the front of the
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i nstruction neans 451. The instruction nmeans 451 then drives the 20

adj ustnment reflecting nenber 41 by supplying the voltage specified in the
r ead driv? C nt to the magnetic field generators 452. As a result, the
angle 0 o he "adj ustment reflecting nmenber 41 changes at unit intervals
according to the depth values Cz in synch with the output of pixel display
light Ld. Note that m nute changes in the angle 0 of the adjustnent 25
reflecting nenber 41 at unit intervals as well as the anplitudes Am

associ atsg {Wegﬂofxggli%‘%@td{lh%&b% -seftibh sbdle fr%o"i’ﬁ’ ke Tigk Iaf P@CG 'ggﬁgte' sh a

| at er Ion e configuration of the screen cribed next.
FIG 6 ist@thé afbss3ecriofwf$heweR@n! HellestpbieduinaFi@n1.of Ag bﬁoﬁﬁrlﬁeﬂicﬁs seen
fromthe front of the 17 PCT-3271 rojection surface 8. A cross-section
seen fromlt &ed |6, rthel sdreem Sililnzzlude@qgatpa‘sjectlont hrfaceo8fos gefleetingfpixéle screen
Sillustrated i in FIGS. screen. S includes

the proj egﬁrﬁa'ygt&hti@ oslt%fr %Prwscfa?&éﬁlspaiaysdmvwhﬁ.%f he ¥ie¥ingut from
the prgl eeldCh 3 ldgeé!ﬁ%ggého%é NReWbF\WING éltﬁhﬁefq)acg‘i%s Bgecﬁpﬁe on

whi ch the“vie SI't Uat e proj ection ane
conposed @ﬁrﬁcé igrigta mah@%mwséaféﬁa%saﬁﬁrﬁ)r%%m sm AR@% sesdrid ﬁﬁ@r&Z
di sposed alternately in the vertical direction. As showmn in FIG 1, pixel

di spl ay | isghface 82alisperedfaltermahbelypncshe verticaldlisgition. deAs steovin s F8GL put  on
the viewng side as a resylt of heing reflected {irstl heflrst mrror
10 surf ac@l’&’i @ﬁ@@h@&hbiﬁtwpgégm%hﬁ rRrgjeckion; disel agzgevrtﬁ%h 15 QRtDHty ¢ or
surface 81 is a plane at._e h | hectd o ubstantlally
par al | el WPt e’ Eﬂvrlflgor]iéI tass%r S}ggﬁ&ﬁﬁf%%%e&g&eﬁgﬁﬁyrﬁy F}ber ?g rfné{ErorSZ is a
pl aned ha%u%h@@ﬁ A tBONTIH ktMe Aecond' BHSOF RRGTARIBS. aTHe! ﬂréthﬁnfﬂo&st
mrror surface 81. Consequently, the projection surface 8 can al so be seen
as a 15 planace Bipos edphineathatr grtemdshier achomzontal direvtioasstlsthntigliat e t o
the intersection of the first myrror surface 81 and the second mrror

surface sparalfglywifh anhorigandah surfage.t walle; thet sapondgpirgr magtacg 182 112t he

present plane that extends horizontally at a prescribed angle a with the first mirror

surface 81. Consequently, the projection surface 8 can also be seen as a
15 plane composed of a large number of narrow grooves that equate to the
intersection of the first mirror surface 81 and the second mirror surface 82
forming an angle a with the first mirror surface 81. In the present
embodiment, the angle a formed by the first mirror surface 81 and the second
mirror surface 82 is assumed to be approximately 45 degrees. According to
20  this configuration, the viewer U will not be aware of a reflected image of him
or herself on the projection surface 8. Note that the dimensions of the first
mirror surface 81 and the second mirror surface 82 are selected without
regard for the arrangement of the pixels constituting the display image (or
the arrangement of the unit areas Au). For example, a pitch P of the first
25  mirror surface 81 and the second mirror surface 82 shown in FIG. 1 does not
necessarily match the pitch of the unit areas Au (i.e., distance between the
edge of one unit area Au and the corresponding edge of an adjacent unit area
Av).
[0029]

30 In the configuration described above, as shown in FIG. 1, the pixel

18



enbodi nent, the angle a fornmed by the first mrror surface 81 and the second
mrror surface 82 is assuned to be approximately 45 degrees. According to 20
this conf pgyr ?ion, the viewer Uw |l not be aware of a reflected i mage of
him or herse on the projection surface 8. Note that the dinensions of the
first mrror surface 81 and the second mrror surface 82 are sel ected

wi thout regard for the arrangenent of the pixels constituting the display

i mge (or the arrangenent of the unit areas Au). For exanple, a pitch P of
the firstg; L {; O ' f in
F'G 1 dodePhfy HERLLAUIPRF pBl pBR) M (RERRRY ofpdCheaHt Dapdnddonionn |

di stance Hed vefbietéhBl acdgeansle ahat depdndy @pthiudepih vdleeddr aeapesditnd edge of
an adj acent unit area Auil. [0029] 30 In the configuration described above,
as shown passing through phgellights path 3lepgth dicepirg) Imegns L4, oandutis per

pi xel from.the |i.ght outpu ns,,3 i s_incident t refl.ector..51 at an
angl e tha’cmﬂré’t.‘}'e"ﬁglgc‘i?ﬁ {quageéggfﬁ)yvg}%gnggrggr cﬁﬁ(s%ﬂll? ogfthed*gbg?qq& Hr#ough t he
| i ght pat tyF 1€ r ggﬂ,{%s | ) r- dly by

t he rriér)r o?u{slﬁjr%? adgetgﬁgﬁfgb% t eor?g f‘ggP%}?vgflﬂe;C%. n’tg{r%gsfekﬁﬁ ﬁ%p’lﬁ%}?ﬁ lelgendi ng
on the depdhrashee e pFbjestioh x@lrfaiess @ aftelilging teflaceat has théieoutpat ect i on

surface 8 after bei %reflect ed by the output reflecting nenber 58, before
t hen bei neefldcting memdfdrdi, de ferecihent heang yniyyor teflectéd sequentially byithece 81

and the sgcond.mrror,.surface to reach the vje U. nsequently, the
U ever U SEgamiTor e 5 1, 4l ph SPCUR b FHERCOAP. HOreACh) BerBAVERL o t he
proj ecti S r i iy cey82 of
Phe proj o0t e RoapdnlO MRS RF i flfeC 6F PR piRl iplaf IR 1 ¢
area ) projedts@lonto Tk girojdcgioh dutficer8 éactmope pebcisslyt tige seuoddemiron surface
8 is switched sequentially per pixel at cycles that the viewer Uis unable
to percei verfachS2 pbwbe RrojessiompsurfasgeSof Kurshen, shacapse 1thei rragdiaded t he

proj ect| Olr)]osslﬁ[)Laa?nigal[egoi% of pixel display light Ld for each pixel on the

projection surface 8 is switched sequentially per pixel at cycles that the

viewer U is unable to perceive, the viewer U sees an image of the display
15 1image on the projection surface 8.

[0030]

Thus, in the present embodiment, the viewer can be made to perceive
an image having a sense of depth that depends on the depth value Cz, since
an image of the pixel display light L.d that has been reflected a number of

20  times depending on the depth value Cz (i.e., the light path length has been
adjusted according to the depth value Cz) is projected onto the projection
surface 8. In this configuration, a stereoscopic image with horizontal
parallax as in conventional stereoscopic technology is unnecessary in
principle. Consequently, the viewer can be made to perceive an image with

25  a sufficient sense of depth (e.g., an image with a sense of depth equivalent to
real scenery), without being restricted to horizontal parallax. Also, in order
to generate a plurality of images with horizontal parallax, it is necessary to
generate a stereoscopic image by synthesizing images of an object taken a
plurality of times from different angles, or by performing various

30 stereoscopic processes on a flat image as disclosed in Patent Document 1.
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Thus, in the present enbodi nent, the viewer can be nade to perceive an

I mge having a sense of depth that depends on the depth value Cz, since an
i mage of E,Qg‘ﬂ%)fel display light Ld that has been reflected a nunber of 20
ti mes depending on the depth value Cz (i.e., the light path | ength has been
adj usted according to the depth value Cz) is projected onto the projection
surface 8. In this configuration, a stereoscopic inmge wth horizontal
parallax as in conventional stereoscopic technology is unnecessary in
princi pl ey GRS t t r with 25
a suffici ent se%s%%&%xjdgn% tEet(HQ g\é@g aﬁ%gg Wt h tglegg (gﬁryfloggpdtaﬁaggw val ent
to real seedaed),umddesstrybei rRurthet,riint aliet @aber iwdmrtala peyethesizged Al SO, in
order to generate a plurality of mages with horizontal parallax, it is
necessar ysteo'eos;@mcr amage comnased cplie tﬁﬁg@mylesf‘yﬁyhemageﬁgsnmglest ef an

bj t take [it f t f di t f
O ous ateeiriaBudth e, iningh ackiRily ReRtaT: VM S SremA ko "
Documept fu1¢ 4% BETIGALh of BV nacga&ga&ggfcogﬁ g PRSSRAL ATRONEE!

t hese operations can ered unnecessar int casecwhere a
synt hesi zgdcesshey €936€1AMLE al sTAGR: HRAROPefbedied stghéosemcanﬁl HyefHe ei¢@ermages is
used, the resolution of the inmage actually perceived by the viewer is

appr oxi rranerptB the rightieeyeelinage iagvd thie tef-ayei Jgnm simecentgasii « lighge,
because of, jt. bein nece to i lude a sin ge perceived

ster eoscoﬂ?}éﬁ’rtﬂp Bgl%g?ew\}ab\%égh 1650 H‘P CAE ?g‘ﬁ?ﬁ?ygg i ?Féﬁé‘ila‘ﬁdtq fBe| ef t - eye
| mage. | npeantt %bodin{%'xﬁhs1n@8f}1'09iz%h%r}b;5a(}%‘iil%x‘%&eg 10t ALl G Be Qr ggn be
dlsplayed accordi ng t resent enbodi nent, since horizon parallax
does @t aﬁqﬁeunqngyuﬁn@@ted 10 on the display imge. [0031] In
conventional stereoscopic technology (e.g., technology allow ng the naked
eye to percei v&0@3Hense of depth by using a mechani smsuch as a lenticular
| ens or a para&lax barr.i er at enab es ﬁgnatural

osition t
sense of depth {1&%@%@?%‘3 %ﬁsaeqsgomic% logy, egh.terh%%leaﬁalp%ngé

naked eye to perceive a sense of depth by using a mechanism such as a

lenticular lens or a parallax barrier), the viewing position that enables a

15 natural sense of depth to be perceived is limited. For this reason, the sense
of depth that the viewer perceives at other positions may be unnatural, or
the number of persons able to perceive a natural sense of depth may be
severely limited. Further, even if the viewer U can be made to perceive a
satisfactory sense of three-dimensionality in relation to part of an image (.e.,

20  the middle), the sense of three-dimensionality perceived by the viewer U at
the edges of the screen may be unnatural. In contrast, with the present
embodiment, it is possible to allow a natural sense of depth to be perceived
regardless of the position of viewer U, since the viewer U sees the image of
pixel display light Ld that has been reflected a number of times depending

25  on the depth value Cz. This is particularly favorable for displaying images
in an environment (e.g., a theater) in which a large number of viewers U
view images at the same time, because a natural sense of depth is obtained
regardless of the viewing position relative to the projection surface 8 even
when images are displayed on a large-scale projection surface 8.

30 [0032]
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of depth that the viewer perceives at other positions nmay be unnatural, or

t he nunber of persons able to perceive a natural sense of depth may be
severely L+ . Further, even if the viewer U can be nade to perceive a
satisfactory sense of three-dinensionality in relation to part of an inmage
(i.e., 20 the mddle), the sense of three-dinensionality perceived by the
viewer U at the edges of the screen may be unnatural. In contrast, with the
present enbodinment, it is possible to allow a natural sense of depth to be

per cei ved reg%éiq%ﬁ%am, th@%@g%ﬁ&enﬁ%ev'%@l Hisp?ﬁ??i%h“]ﬁi prjugedY sees

the image of pixel display ht Ld that has been'refl ected a nunber of

ti mes depeneh i dhitairebbAwisfithl prajdceionzuridvess hnd pe¢ by thavigwdelier,abl e for
displaying inmages in an environnment (e.g., at heat.er)aIités which a | arge
nunber  of the éx@glt flux croseve¢tienpdsargn of fthe paxad dipphay lightdudedecrengegrthe sense
of depth is obtgined, regardl ess of the .viewn osition.relative to the
proj ectio Wf&@e?@h&}@%ﬁ %ﬂ@ﬁﬁitﬁﬁ\%g&ﬁyea&‘? ?31‘@;@’6’?1%? l\lgﬁﬁﬁg‘t\égé Fe

proj ection.surf: . P | . of the
e i BrOSFh Suftacels (PR, B0 Felelhe reliokHiriberof AR RRARer

proj ect i opefautbRCH . 8 Futdetigpld)evieheifvarewaragei I18. of pixed disidhy lightxLd

cross-sectional area_ of the pixel display |ight LL%%# decreases the |onger
the |i ght eptenids| avegtthetendire| unit layea Aa a3 seowniingilsy T(ahnrhargreflectebas

j ecti f 8; that I th th f d f ti [
P01 CCL o0 S 856 7 BASES B S S IR Bl "
S| S5 R gt DRI 0Ly s T EUR el

pi xel 16li SP éxlyl irgddiatédlomid pamaf thy w@itlameeAu) e hivwi én MIGE 7@)eH the (i . e.,
the pixel display light Ld 10 is only irradiated onto part of the unit area
Au), as shghh flux prass-secipnal arashef the gixelfdisnlayrbght Ldcsi obstantivelyof t he

Bl o B AL 1 PR SRS BB S e

refl ector n is..C i notr-i rr-adiat e , _ ¢ =round
t he boundzrilrﬁllx%abselro?it gg?e zie’cgr?r?h %%??E%QSZ)SI'AJ n I %lglggdla%f%yﬂort%ﬁshnbé Hadfifiel -

with light occur around the boundaries of adjacent unit areas Au, possibly
15 causing a drop in display quality of the image perceived by the viewer U.
This problem is solved in the present embodiment by changing the traveling
direction of the pixel display light Ld minutely within each unit interval.
[0033]
That is, the control means 45 of the light path length control means 4
20 makes the adjustment reflecting member 41 oscillate in the X and Y
directions in each unit interval at an amplitude Am that depends on the
depth value Cz, after having driven the adjustment reflecting member 41 to
an angle 0 that depends on the depth value Cz as described above. That is,
as shown in FIG. 3, the control means 45 makes the adjustment reflecting
25 member 41 oscillate at a higher amplitude Am the larger the depth value Cz
input from the acquiring means 2 (i.e., the greater the reflected number of
times in the reflector 51 as shown in FIG. 7(b)). Here, amplitudes Am are
associated with depth values Cz in the table TBL, as described above. The
instruction means 451 constituting the control means 45 identifies a depth

30 value Cz and an amplitude Am that depends on the pixel position by
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15 causing a drop in display quality of the inmage perceived by the viewer U.
This problemis solved in the present enbodi nent by changing the traveling
directi OnP@tmEl?'f pi xel display light Ld mnutely within each unit interval.
[0033] That 'i’'s, "'the control means 45 of the light path |ength control neans
4 20 nmakes the adjustnent reflecting nmenber 41 oscillate in the X and Y
directions in each unit interval at an anplitude Amthat depends on the
depth value Cz, after having driven the adjustment reflecting nenber 41 to

an angl e pefgﬁzlqggd@pﬁtﬂﬂ%lﬂ@ TBE, 4Rt BoBblCtHe? vaRa S 36 thBCR agheME fieldal IS,

as shown i n e control nmeans 45 nakes thé adjustnent reflecting 25

menber 41lgessiatbid £52k0 thdt thieeldjasphéhtdleftinghrenbegdl dsbitladepahthial ue Cz
input fromthe acquiring neans 2 (i.e., the greater the reflected nunber of
times in ampliteflebmor ,assymena copfignaatiqn py Wwhishthe image @édham ar e

I ated. wi t.h h in.the tabl.e TBL d | hed ab . Th
hotr Uot | BREEAT ST SR el B LB GG nCONTR 1 © FAaYRS IBGPEGLRTEPIBL TS dept h
30 val e BEaant R APthé Ul dfate HERRRTS A LE) BeXEa RSIA 18D 2V 21

e tanl e contro

PCT-3271 "referring to t TBL, an s the voltage to the

magneti ¢ §irebtlongandrabeés id Thesy difeationhin FIGUS(MERthenefheeatjusgmeneber 41
oscillates at this anplitude Am Now, assunme a confi giurat ion_ in which the
i mage | m véflaching mheasber i &lpliayrotatgids in cthen Yt Heregtionectlf dhes adiustmest noves in

Lhe X O1rection B 2 ELGy ((B) MheD (1SN Lo sl ng manoey 411
2l ust rongt s pofig EEtIdIR R Tec P of ] BREE AIGhIAY Tight 1 RANABre | 11°
di r ecio ongvéragiasd endite inis aroafAgungishown bjethenagewsmoFIGha(p). x&hidi spl ay
light Ld will nove 10 over the entire unit area Au, as_shown by the arrows
in FIG 7ibpge Tmi of pikeledieplan lightol.d és agswppdyo mayetatiajhigheaspepdthan nove at
' ohon SeieWRE o S5HGITE. | EOpdPRLroatorby e mpRevEP O S SXFBndi g
over the gnkhfifineously, is perceived by the viewer U as extending over the entire :
unit area Au, despite only part of the unit area Au being irradiated as shown
15 in FIG. 7(b).. Consequently, excellent display quality is realized according to
the present embodiment, irrespective of the light path length of the pixel
display light Ld (.e., the reflected number of times in the reflector 51).
Note that the values of the amplitudes Am in the table TBL are determined
for each depth value Cz so that the image Im of pixel display light Ld that
20 reaches the projection surface 8 moves over the entire unit area Au, as is
clear from the above description. For example, an amplitude Am of “zero” is
associated with depth values Cz at which the image Im of pixel display light
Ld extends over the entire unit area Au as shown in FIG. 7(a), even without
making the adjustment reflecting member 41 oscillate, while an amplitude
25 Am that depends on the depth value Cz is associated with depth values Cz at
which the image Im of pixel display light Ld only extends over part of the
unit area Au as shown in FIG. 7(b), to the extent that the image Im does not
cross over the peripheral border of the unit area Au following the movement.
[0034]
30 In this way, a drop in display quality caused by a reduction in the light
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unit area Au, despite only part of the unit area Au being irradi ated as
showmn 15 in FIG 7(b). Consequently, excellent display quality is realized
accordingpbﬁﬁzgpe present enbodi nent, irrespective of the light path | ength
of the pixel “display light Ld (i.e., the reflected nunber of tinmes in the
reflector 51). Note that the values of the anplitudes Amin the table TBL
are determned for each depth value Cz so that the imge I mof pixe
display light Ld that 20 reaches the projection surface 8 noves over the

entire ungt,.a ; [ | f thSo1aPOMShEISE AR B Rupbadssgdanpl e,
an anpl i tft}gé gﬁ‘\% Séggtzlgl?aol" afesac og?glgc?%taed €Mpt dglpl)th val ues Cgpgt Sv?,hi ch the

i mge | m gécopiligd t6lithplpryséntgbinbodimexnt, esidee aherinidge Bnt off pixehidisglaga Au as
shown in FIG 7(a), even without _naking the adjustment reflecting nenber 41
osci | | at elighhilidecambamade telextendrpyarride etpreneritareatUdupespeghivaeicz | s
associ ated wi t epth values.Cz at ., whigch the.imge I mof pixel display
light Ld W%ﬁ%‘ﬁ&é‘%roﬁﬁ?sw t}ll‘fﬁéeﬁ?ﬁli?’f ggiT ea Au as shown in FIG 7(b),
to the extent é}%ﬂt he i mage I m does not cross over the peripheral border
of the unit area Au follow ng the novenent. [0034] 30 In this way, a drop
in displ ap. Geadnd Enclbodiaknty a reduction in the light 22 PC -3271 fl ux
cross-sectional area of the pixel display |ight Ld can_be suppressed
according to tHdepeanfigurasiopoef Aeprojectiorc disphey isyakpan | S fccprdiag t9i apl ay

light Ld can he de..to extend over the.entire unit, ar U, irrespective of
thg refl e%?ct?&lamﬁ’ IB]rengi Hg tqﬁen DERSeTe ANYERTANN £iF desg 11638 sLBgnd

Enmbodi mn&o%&%ﬁr{ &E(;Hftﬁét hie’é'jg&fioﬁ NS CyiRm B &»mxsgtm[eﬁe WL ding to

a second e resent ‘i nvention is described next.

conf i gur afirstner@bodithentpexgepe forothalnmdeayf thy dight gaBhi lengtinventrol ieahke above
10 first enbodi nent except for the npde of the light path |ength control

means 4. 41 nIpi eewoof tthis thesammweleserge paanenghe ragpsatipehed tactheget o t hose

constitut (I:cg)rps%{tu%{o%g?%rlesmgﬁ]%t th(’j‘artear(%eogc}irﬁ)xrllloVr\llI \gvi]tht ee % 8xyeeﬁ];'étr grtnbg nggrlltr,mnt ’

and description of these elements is omitted accordingly.
[0036]
15 FIG. 8 shows the configuration of the light path length control means
4 according to the present embodiment. An adjustment reflecting member
42 shown in this figure is, similarly to the adjustment reflecting member 41
in the above first embodiment, for guiding the pixel display light Ld output
from the light output means 3 to the reflector 51 by reflecting the light.
20 This adjustment reflecting member 42 is a disk-shaped member supported
substantially horizontally so as be rotatable on a rotary shaft 422, and has a
mirror surface 421 for mirror-reflecting pixel display light Ld that Ireaches
the surface thereof. The control means 45 rotates the adjustment reflecting
member 42 on the rotary shaft 422 by an angle that depends on the depth
25 value Cz. For example, the control means 45 has a motor whose output
shaft is coupled to the rotary shaft 422, and a circuit that controls the
rotation angle of this output shaft to be at an angle that depends on the
depth value Cz.
[0037]

30 The surface of the adjustment reflecting member 42 has a
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and description of these elements is omtted accordingly. [0036] 15 FIG 8
shows the configuration of the Iight path length control nmeans 4 according
to the pr 7 nbodi ment. An adjustnent reflecting nmenber 42 shown in this
figure is, simlarly to the adjustnent reflecting nenber 41 in the above
first enmbodi ment, for guiding the pixel display light Ld output fromthe

| i ght output nmeans 3 to the reflector 51 by reflecting the light. 20 This
adj ust nment reflecting menber 42 is a di sk- shaped nenber supported
substant | gl MLIE0 LR Vsihhe wiBe! ah@IARLRLAR ol LURINLAI tuffige and has
a mrror sur ace or m ror-re Iec I ng pt xel display light Ld that
reaches E:HQn@éﬁé(ﬂﬁﬁnﬁdl@iﬁdépeﬂ'dmgQﬂMHeCﬂlrdt&ﬁf&reﬂﬁal pbsitien. t Mhaadg,iat nent
reflecting nmenber 42 on the rotar¥ shaft 422 C¥ an_angl e that depends on

t he dept haagossibersi@y seqivfroax ankpne [XaelXaan G fhdhe merpnsuefageldl whose

haft i h haft, 422
cont ol s bfes a5 ABg IOl Felabivel i Glerhdndintah SRitard st pbSakh AR gHE: ¢ oy
depen d? | 0 Q(J)h%hlféeﬁ}zQ c¥@§s%c%n S%:Q‘Q g]dm asﬁn% AR uf)tlf‘ﬁg 6. Bhﬁlé;‘ﬁi f-ment

refl ecting nenber has a 271 st ant spira ape whose
angl e rel gifuee 42 13s16péd a0ANAMmELIEF angle eﬁ&hgﬁsﬂﬁcﬁﬁglél&luﬁélﬂtld@[lﬁrtﬁé ng on
the circunferenti al osition. That is, a cross-section seen froma line

| Xa - | Xahprizen@l sir CI&eLSnﬁl$ shows im Fi6e 9@1 Fslrblp@s ima capssagegtionceenel ati ve
to the h t FI G whil e

c?ossesegﬂoﬁgsﬁﬁﬁi Fg rﬁ& %?ﬂnlnlkgr‘?r S‘#‘ifﬁfe éﬁq tsi‘ﬂ?elr% r%?sg’?ﬂllreface 421
sl opes at , |th§f1 tﬁ@%rfél@g? 1%3?2&'1__ ﬂ{bghSn%mra? ls@lta%E ﬂs0a§ BRowRQh! zont al

surface LS In a cross-section seen froma

line ke FIGX®(¢)n Fm@ p&sitibhetmnwhich tlselpimedléﬁlhyﬂhglmﬁda& @itpatdidmer angl e
03 than the angle 02 relative to the horizontal surface Ls as_shown in 10
FIG 9(c) thaii grﬁogumtﬁnm@anw é# fted prsaarl Qﬁss‘{zﬁ the |rp@ﬂorwn|gbe obitthat from

the Iight a8]u ts@r%enrtmr%%%ctmg mem)f)er 4{2e tﬂl the> p1xe1 td?sef‘)lerly(r) thgthtolfld re éheingf the

the adjustment reflecting member 42 after traveling vertically downward.

Consequently, the angle at which the pixel display light Ld is incident on the
15 mirror surface 421 changes according to the rotation angle of the adjustment

reflecting member 42 determined based on the depth value Cz, as shown in

FIGS. 9(a) to 9(c). As a result, the pixel display light Ld is incident on the

reflector 51 after traveling in a direction that depends on the rotation angle

of the adjustment reflecting member 42 (i.e., a direction that depends on the
20 depth value Cz), similarly to the first embodiment.

[0038]

The control means 45 changes the rotation angle of the adjustment
reflecting member 42 according to the depth value Cz, so that the number of
times the pixel display light Ld is reflected in the reflector 51 increases the

25 larger the depth value Cz. Elaborating further, rotation angles of the
adjustment reflecting member 42 are specified in the table TBL in the
present embodiment as the drive contents corresponding to the depth values
Cz (see FIG. 5). The control means 45 retrieves the rotation angle
associated with the depth value Cz input from the acquiring means 2 from

30 the table TBL, and rotates the adjustment reflecting member 42 by this
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adjustnent reflecting nenber 42, wth the pixel display |light Ld reaching
the adjustnent reflecting nenber 42 after traveling vertically downward.
Consequentapnad-he angle at which the pixel display Iight Ld is incident on
the 15 mrror surface 421 changes according to the rotation angle of the
adjustnment reflecting nenber 42 determ ned based on the depth value Cz, as
showmn in FIGS. 9(a) to 9(c). As a result, the pixel display light Ld is
incident on the reflector 51 after traveling in a direction that depends on

the rotat igfidnd Rtafibntdh@l@di NetdEHt thefhRkitb dEciTlRBRArof4Re bidj@stment
direction that depends on the 20 depth value Cz), simlarly to the first

enmbodi menteflf@N3B inerdber 42 atcortimptmtheddepthardus GzHeer, matite osclgtionof t he
adj ustment reflecting nenber, 42 acgordi ng to the}sedept h val u%\ Cz, _S(i t hat
t he nunbecewteredarethe matary hathiddg) 9 as ghmake the mapgedmeaf the pike

reflector ,51.ingr the 25 1anqger t.he depth value Cz.. El ahoratin
further . ANEIRY diet ER P Pra TGP niRe ohf ke B sifay BB g

speci f},edglirgt Lheolahbst. TBL in the present enbodi nent as the drive contents
corresponding to the depth values Cz (see FIG 5). The control means 45

retrieves the [0039)ion angle associated with the depth value Cz input from
the acquiring neans 2 from 30 the table TBL, and_ rotates the adj.ustnent

reflecti ng menderthioway, sipilar effecteto theyfirsterpbodimant are obtaimedigitee Not e

that the m nute ascil.lati.an j_ kSt t. reflecting. 2

accordi ngplr%se‘t ee’ﬁé%élﬁlwmeé’%&é ? |E(.e g%ﬁﬁr%émﬁé ?’?‘ielpé%(?loﬂlsggag'ﬁﬁ%}rlégdon t he
rotary shg treflédbdSR akot forltebéled RRcHrBAE tbMIS dePth Riatgé C4li SPhadeti ght Ld
extend over the entire unit area Au is simlar to the above 5 first
enbodiidrenbecd @3%he reflettrids nmayhersbfritimes ehhebé schamgeleaédordingetdatienent are
obtained in the present enbodi ment. because the numher of tines the pixel

di spl ay | Pgeientgempgdimpente byeontzoling, the fotafien pnge afdthey adinstmendept h

\éng? dicﬁgr‘%: écttﬂggr ’méﬁ%bgle Cﬂ'fsﬁlé{ I;yi“i"rerc‘f"ifolnef:r; & i%HnH%ar p%fcelt Idlns?)i;af nght%eLghanged
travels can be adjusted with high accuracy and reliability using a simpler
configuration than the above first embodiment.

15 [0040]

C. Third Embodiment

The configuration of a projection display system DS according to a
third embodiment of the present invention is described next. Note that the
configuration of the projection display system DS according to the present

20 embodiment is common with the above first embodiment except for the
content of the table TBL. In view of this, the same reference numerals are
attached to those constitutional elements that are common with the above
first embodiment, and description of these elements is omitted accordingly.

[0041]

25 Based on the configuration according to the first embodiment, a light
path length (hereinafter, “output light path length”) Lb of the pixel display
light Ld from the output reflecting member 58 to the projection surface 8
differs according to the positional relation between the unit area Au onto
which the pixel display light Ld is projected and the output reflecting

30 member 58. For example, assume a case in which the projection display
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present enbodi nent by controlling the rotation angle of the adjustnent
reflecting nmenber 42, the direction in which the pixel display |ight Ld
travel s cgﬁTqQ7ﬁdjusted wi th high accuracy and reliability using a sinpler
configuration than the above first enbodinent. 15 [0040] C. Third

Enbodi ment The configuration of a projection display system DS according to
a third enbodi nent of the present invention is described next. Note that
the configuration of the projection display system DS according to the

present 2@eeitbqliif@possd AeAFTHAIW Aboviethedhoniforitial séntRiraddhawibjectioapt for
the content of the table TBL. In view of this, the sane reference nunerals

are attashefdce 8, thebownomsFIGSt 10aland Eofbht sNoteathatr BIG.cltbhequatest he
b first enbodi t, dd i pti th | ts  tted
our i muf 2 FE O YIevanE she RrotRuan Bdran: 6 ltagia st Ice 1051 r st
nmbodi . i ght i " | §- th"
Th of | hol thin tfHe, apRfiept BRHS BatRILELAD S oftHb Rkl iy b LED )

the proj egd ant SHehacuB poditidiRIdS iRaher Bbtiemt Roft RdPehiti @Rabrd 8F @hbon
between the unit area An onto which the pixel display light Ld is projected

and t he optgjectiomfsuefsice réy(i30, neithareasAu Positermdpfaethest Soom thecastputn whi ch
the project]on, displ 25 PCT-3271. device D is disposed diagonally above
the hor| zEHepting FeaRbet 55%@ Bdhppan gumuafcﬁggt path Jpmaih Lhmen of 10( a)
and 10(b) nat : ( L ayr, L.ew e j ection
surface 8“%%%1(%% ﬁgﬁlgﬂl%fs 3‘21 @aﬁﬂéaéx%%(‘%')g Boatlfr?lntggiag tglgg}éi? Qg%{eg‘&fgfd | i ght
path | engplojbbiidx Rirfideesplixe] wdis Rlrad Augpbsitidnedt doskytt t@tRaSouiplut
positioned in the bottomleft and right corners of the projection surface 8

(i . e. 10 unreflectiors mempersi5B).onBor fthis neston revent Hetlourefl¢cted eihmber md nenber
in_of t di spl ay

58) is longer than an output. light path length Lb he pj xel

light Ld &nes nihe rg;?]@at%%’ &hﬁngﬁgﬁcaqr¢ﬁ5t? g depitoralap (méhe fiebf ect i on

surface 8,(1y RigthUrthe bRl dsH85 1 TP o hP TS lighf obi}fut SHERYS 3 to the
projection surface 8 (i.e., total light path length including output light path

length) may differ from the light path length that depends on the depth
15  value Cz, according to the projected position of this pixel display light Ld.
In this case, the viewer may be unable to perceive a natural sense of depth
that directly reflects the depth value Cz. Particularly since the difference
between the maximum output light path length Lbmax and the minimum
output light path length Lbmin increases the larger the projection surface 8,
20  this problem becomes all the more noticeable. The present embodiment is a
mode for solving this problem.
[0042]
As described above in relation to the first embodiment, drive contents
for each depth value Cz are stored in the table TBL of the control means 45
25  so that the reflected number of times in the reflector 51 depends on the depth
value Cz. In the present embodiment, furthermore, the drive contents of
the table TBL are selected so that differences in the output light path length
depending on the projected position of the pixel display light Ld of pixels are
compensated. To elaborate is as follows.

30 [0043]
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10 refl ecting nenber 58). For this reason, even if the reflected nunber of
times in the reflector 51 is changed according to the depth value Cz, the
light papppgrgth of the pixel display light Ld fromthe |ight output neans
3 tothe projection surface 8 (i.e., total light path | ength including
output light path Ilength) may differ fromthe light path | ength that
depends on the depth 15 value Cz, according to the projected position of
this pixel display light Ld. In this case, the viewer may be unable to

perceive a nat ek, sgaseL@z)dent b ligkepath nesitly seRbteACES dshey 8Bt Beval ue
Cz. Particularly since the difference between the maxi mum out put |ight path

| engt h Lbproporhidnahetonthe depth oadweitC2 (itet light pdthnkpnigth birom the degdes t he

| arger the {)roj ection surface 8, 20 this problem beco\rgs all_ the m)]re
not i ceabl BUtPRHemadschto dhe papieston;surfacend ap thgrabaye fivky embadimest).em
[0042] As.descrihed aboye.in relatjon t h I [ nbodi pent rive
contents ™ Ouéa e&‘élﬂ)llgh(y\%r?féceézmat}ée gltlﬁ)rl%atdﬁ?# p%&h ﬁ%’bﬁg‘ %Lagﬁ%kg contr ol
means $#5 25,5045 hde dlipul SRBAD RWEPETf thetdikBBid Bhé Heh t&k! FCRr AR1
depends on the depth value CZ. In the present enbodi ment, furthernore, the
drive contdatsn df.e., the distahee TRim ahe mepattreflecting madmbef H8rtenthesunit t he
output light path length depending on the projected position of the pixel
di spl ay | AR Augimhtheibherow gf dhe ddhprlnamed Intheqrgpentembpdiment; dheows. 30

T ST BB A
Do Nt B e o B TR D Tength
Lb, amal tmleans 3ltbitht astpuherefitting thegiber [ bid thgtdjwftntdne ideetingn t he
For | eot i ngaRENe | sBdiberRaCUAT 6 saials Hip pHmGanstighavtbhonsh G col urm).
Loty PR DR SIRAIMTEAL debBF vaflid 3 £R0BoRER: Bher RondiifredBhuidl R 5¢! o0t o
obtained by subtracting the output light path length Lbij that depends on the
pixel from the maximum output light path length Lbmax. That is, the
15 angle 0 of the adjustment reflecting member 41 is determined so that
(pre-projection light path length La) = (light path length L(Cz) depending on
depth value Cz) + (light path length differential AL)
= (light path length L(Cz) depending on depth value Cz) +
{(maximum output light path length Lbmax) — (light path length Lbij for
20 each pixel)}, with the pixel display light Ld being incident on the reflector 51
at an angle of incidence that depends on this angle 6.
According to this configuration, a light path length (hereinafter, “total
light path length”) L of the pixel display light Ld for each pixel from the light
output means 3 to the projection surface 8 is (total light path length L) =
25  (pre-projection light path length La) + (light path length Lbij for each pixel)
= (light path length L(Cz) depending on depth value Cz) +
{(maximum output light path length Lbmax) — (output light path length Lbij
for each pixel)} + (output light path length Lbij for each pixel)
= (light path length L(Cz) depending on depth value Cz) +
30 (maximum output light path length Lbmax). In this way, differences in the
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(hereinafter, "pre-projection light path length") La fromthe |ight output
10 neans 3 to the output reflecting nenber 58 via the adjustnent reflecting
menber 41 g@%zrme reflector 51 equals the sumof the light path length L(Cz)
t hat depen s 0On the depth value Cz and a light path length differential AL
obt ai ned by subtracting the output |light path length Lbij that depends on
the pixel fromthe maxi mumoutput |ight path I ength Lbmax. That is, the 15
angl e 0 of the adjustnent reflecti ng menber 41 is determ ned so that

o dopt nou e PP Rfeeh OB P piich P olbchae R Sk g (HRECT 7O

l'ength L(LGght gﬂemi H 01 £1RPdkm\cithe 1 th{leAget IC2)ahbpdepéhddién pPat h
| engt h Lbnax 9 %?l path | ength Lbi J@%tgrh 20 each pi xel)},pvvlth t he pi xel

di spl ay It}@htdepbh beilng Cncardiartheomaximunefd%pubrhgm patth dengthgLbnufx,

I nci dence. t hat depo:} on this ? gle Q. ACC%[dI ng t hIS con |gurat|on a
li ght pat H’W%’r?ﬁflﬁe( ippsitien of themnit areayfu opkowh P“ﬁ? SsBIaE pi xel
di spl I e

o ool 3| HOBE phte[pieRBel, PSR i SRSty ﬁgt‘%"%gif‘% tb el on

l'ight pat ﬂm'e@dﬁ% eLfe ¢1e(vJérgUJtpeﬁaélbeé ﬁr&&ﬁmbblsbné@bf gesth Rreflektive of! i ght
path | ength L(CZ) depending on depth value Cz) + {(maxi mum output |ight

pat h | engthe pbsitron ef ¢heipixels) sigice that totalelight p|abh Jlengﬂr Leof tegpiertitre } +
(out put | |ght path | en Lbij for ch pixel) ath length L(Cz)
dependi ngP&sl d wh&hgivdeﬁ)suﬁpstasmq @hm%%ﬁﬁnewmﬁpemlmpf) e posiEABh Lbnax) .

In this difference N 7 0 athl nth Lb
for eachwﬁ?/e&lé lta?rrga%gr%) ge‘{Yﬁ gﬁ tglgﬁgep%rﬁ&% 18 &gﬁﬁé’ *ﬁgtr‘% SI%I}?&ﬁ " is the
sum ofg t heph w&heabﬂtﬂowmmsuﬁb tH es@ﬁ@@ﬂﬂ)‘édﬁﬁenﬁ RgndRmisho\dlner Cz and
the maxi num output [ight path length Lbmax, irrespective of the position of
the unit #dreehght pmtholenlgﬂm lof tmxelpd)splamihgihtdyd Sotrieghondingi t© theojpictled. That
is, if the sanme dethv | ue Cz en to, pixel for exanple, the viewer
U per cei v@BOEg I’Qﬂecé%‘f)fl r &f banes %ﬁﬁreﬂeﬁ@r iacrQrding t he

pixel s, sie m?ecttga% hbe AR abER Bl LSPect Ve

[0044]

15 Similar effects to the above embodiments are also obtained as a result
of the present embodiment. In addition, the viewer U can be made to
perceive a depth that directly reflects the depth value Cz of each pixel, since
differences in the output light path length Lb that depend on the positional
relation between the projection display device D and the projection surface 8

20 are compensated according to the present embodiment. Note that while the
projection display device D according to the first embodiment is illustrated
here, differences in the output light path length Lb can also be compensated
using a similar configuration in the projection display device D according to
the second embodiment.

25 [0045]

Incidentally, the output light path length Lb is determined according
to the positional relation between the projection display device D and the
projection surface 8 (i.e., in particular, the distance between the output
reflecting member 58 and each unit area Au). Consequently, the output

30 light path length Lbij of the pixels and the maximum output light path
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pi xel display light Ld is substantially the sane, irrespective of the
position of the unit areas Au onto which the respective pixel display |ight
Ld is prob?ﬁ%ﬁ?l 10 That is, the control neans 45 in the present enbodi nment
functions 0 Correct the light path length of pixel display |ight Ld
corresponding to the pixels (nore specifically, the reflected nunber of
times in the reflector 51) according to the projected position of the pixel
display light Ld. [00441 15 Simlar effects to the above enbodi nents are

al'so obt aie’h%‘éggﬁnnga e&feuo bb1ecid irb%d@&%é%%axﬁﬁgfé%%dt ltﬂ;/&t;r gﬁ'%%&ﬁ&iﬂﬁhe

viewer U ca perceive a t's the depth

val ue Cz @fspea¢ileRioeeD, asd ke prdjdctmesnadscd B dfeedizpbsud in iagpiespribbd| engt h
Lb that depend on the positional relation between the projection display
devi ce D weldtiphe apddijhecdrivm centends én 8he dablecTBbnarersedectdd an ascaiidagice o t he

present enhqdi nent. Note tha ile the projegction display device D
accor di ng™iid tthese; Hg ¢ Grasbaisniths; s Broad R ihis caaﬁgslp%l BeQHEESY i n t he

out put | | ?ﬁfergfﬂ: Liglng}l@_ bﬁ’t{p‘iﬁn %higpggh CRy esﬁbeganﬂgﬂ B add%hpiﬁ{equ econd

configuratron in Ioj ecti on devrc according to

enbodi mengompénsHedsit th@@bﬁﬂfﬂn&ﬂ Ir¥latidiebetwdeut thd gﬂtje@t@dm dispa Hetei S

determ ned according to the positional relation between the projection

di spl ay dBvawme tBe girdjection surfycecs idaffersufirbec theBexpected positivaal relatmm. t he
di stance hetween the oujput  reflectin nber. 58 an ach unit area Au).
Consequen Pgerdf%ly()atceaﬁgerﬁtmrgﬁ%n FnDe gﬁamdua Y"?’Hﬁl ﬁrﬁecq;;%h DeaRY t he

e U O Rt R RE Tl R AR ot NI bARKCA0P RSIBFLBG T advance,

havi ng assuned t _ pI’tOJ ectron "drsp _ projection
surfage 8and ¢héip¥pfRetionistirfach S a&d (.Qﬁéhlaté&ﬁiel&ftﬁu@miéh?t%tﬂﬂéf{%hcl?ﬁﬁent s in

the table TBL are selected in accordance wth these l1ight path | engths.
Based on efhtke qurelsganditthenmaxomawerqutpudlilightr pattedengtht Rbnoart ot the ght pat h
Lg? %QHLP iﬁié%gﬂ%deg?eqigggg g‘éﬁ%“dégﬁg rs]g eE:ﬁ(rjlgltExet(ﬂ'?vepgosrlltEelngsng tI{eetlsﬁ}l(Ie on
TBL according to these light path lengths. For example, a configuration can
be adopted in which the control means 45 identifies the positional relation
15 between the projection display device D and the projection surface 8 based on
an instruction from the viewer U. According to this configuration,
differences in the output light path length Lb can be adequately
compensated regardless of the positional relation between the projection
display device D and the projection surface 8.
20 [0046]

Note that while a configuration is illustrated in the present
embodiment in which the drive content in the table TBL is selected so as to
compensate for differences in the output light path length of pixels, the
configuration compensating for differences in the output light path length is

25 arbitrary. For example, a configuration can also be adopted in which the
depth values Cz are corrected according to the position of the unit areas Au
onto which the pixel display light Ld of pixels is projected. For example, a
correction means 47 that corrects the depth values Cz output from the
acquiring means 2 according to the position of the pixels may be provided

30 upstream of the control means 45, as shown in FIG. 11. This correction
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D and the projection surface 8 differs fromthe expected positional
relation. Accordingly, a configuration can also be adopted in which the
cont rol gﬁgﬁg 745 identifies the positional relation between the projection
di spl ay de 21D 10 and the projection surface 8, and cal cul ates the out put
light path length Lbij of the pixels and the maxi mum out put |ight path

| ength Lbnmax for the identified positional relation, before selecting the
drive contents of the table TBL according to these light path |engths. For

e R M SRR Mgt tegiarn

I dentifi ona en e projection display device

D and t hea @he dep®h valid2CE d8clkase gholong@ thesdutpat light pathnddhvitever U.
According to this configuration, differences in the output |ight &gt h
I

| engt h LHi.egrsobthatdheudemghyvalvespininereaser trpashivnser the outputphght pa

rel ati on between.the projection display, deyi D and the projection surface
8. 20 [00eBptiNgb. tﬁ&?t\kﬁriwghap%ﬂfif%ﬂ?étlﬁgg}l I?‘SPF?JPEEE@T%‘E@dai 1t A% esent
enbodi_nenj i | C LY &:con j e tgbl.e TRL j cted:so as to
corrper‘?sat Us g%rwayf?‘F‘eﬁgﬁcgg&%ﬁﬂ‘f’ﬁe&%&?ﬁ& (ﬁt‘)i?%htﬁba{:?1 i Iﬁleggtgl’?h%%l gpiq%elli, t he
conf i gur af{RRa KPP NARTENG df @he dribWBF ANGRS céivel e eftdrPddpth) BRtawey bf | engt h
Is 25 arbitrary. For exanple, a configuration can also be adopted in which
the deptthevhinges diitpat dightrpatht kohgal clab.di Accardingly poshe iconfighratien uni t

areas Au _onto which the gi xel displ ay Iig@t Ld of pixels is proj ,ected. For
exanpl e, fhowmineFl¢odlmthpgngreasag; senser el depthgesimg fromy dhe Bixght put

fromthe ,.acquif.i ns, v r di t Opl 1] 3 Lxel 8, may be
pr ovi ded 8P K BE D PR REnEIRR Sl ds dftie SRR R L ke WG T2
corregt i ofijvarie HedmIhéldepthaniué CL6 theGhikel heA dapirfal sahsesf aptihngud from
the acquiring neans 2 so that the depth values Cz decrease the |onger the
out put | ialkd heatdnlizedgwithl this (donfignuration gt campenisgting el dfferencésnr ease t he
shorter the output. |light path ength Lp), That is, with pixel display |ight
Ld proj ec‘tl@oplﬁﬁ%h@hﬁrh’iatth&?%@hihﬁ%}?% PHedin t he proj ection di splay device D,

t he depth val UR)O%] S

D. Fourth Embodiment

15 The configuration of a projection display system DS according to a
fourth embodiment of the present invention is described next. A
configuration was illustrated in the above first embodiment in which an
image Im of the pixel display light Ld is made to extend over the entire unit
area Au by making the traveling direction of the pixel display light Ld

20 oscillate minutely in the case of large depth values Cz. In contrast, in the
present embodiment, the image Im is made to extend over the entire unit
area Au by adjusting the light flux cross-sectional area of pixel display light
Ld output from the light output means 3 according to the depth value Cz.
Note that the configuration of the projection display system DS according to

25 the present embodiment is common with the above first embodiment except
for the configuration for solving the reduction in light flux cross-sectional
area in the light path length of the pixel display light Ld. In view of this,
the same reference numerals are attached to those constitutional elements
that are common with the above first embodiment, and description of these

30 elements is omitted accordingly.
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substantively increased (the viewer U perceives greater depth) because of
the | onger output light path length Lb. Accordingly, in the configuration
shown in Fgﬁ%ziﬁ, the increased sense of depth resulting fromthe pixe

di splay | t traveling the output light path length Lb is subtracted in
10 advance fromthe depth value Cz of the pixel. A natural sense of depth
can also be realized with this configuration by conpensating for
differences in the output light path length Lb of the pixels. [00471 D.
Fourth Enbodinﬁﬂ%nﬂS The configuration of a projection display system DS
according to a tourth enbodi ment of the present invention is described

next. A configyr ghb@d WasFIG! ust rieedigh® slpuabaedinsi BSbf affeogiéseat in
which an imge Imof the pixel display light Ld is nade to extend over the
entire unéembodimeenhindydesklight fhe adjasthgmgeais 88 in addition teths saghe di spl ay
l'i ght Ld12i0 oscillate mnute he. cas

ly in of | arge depth val ues . In
cont r ast , 1ght gpwrcen3 b agd;leg ’r‘?ré#\? abpye 'Y%SQ%P men rc}ghltsohéi(tté:\z’\ﬂ over

the entir |t r : | 4SSt Laht f cl area of
pi el i o iFbing, fHERRp 36 R uEE LR, AUk ctodecliolil SEARr GRCbANR O ED
the dept hyMal Hf‘sg_q:ﬁy lighe [ dutphit Flogn ERN BB RA QR toltBe FIeptEGRIRNCEI spl ay
system DS according to 25 the present enbodinent is cormmon with the above

first enbodipwnfroexdapt acdwringhemezmst 2guidabarating fexher,nthe hight et i on in
O e Seet] % 210 o bl s P! e
Loy S, b Er S e hod’ BRIE SR SRR 2L, 5o
PCT- 3%/1 hoQ8ddally o £0Pe kdtabdble okla rbti@y|shahf 3521tR1d atTRASS IR Platé he
present enbodi nent includes a light flux adjusting neans 35 in addition to
t he sane swifgte opposing 3t kemd 32ns md2dafranmen aladeeial ithat deebaditnadldw Thi s
light ufight to pass (material having light reflectivity or light absorbency).
Further, the plate member 351 has a slit 351a that extends circumferentially
around the rotary shaft 352. The slit 351a is formed so that a slit width W
15 changes continuously according to the circumferential position. As shown
in FIG. 12, for example, a slit width Wa at one end of the slit 351a is larger
than a slit width Wb at the other end. The control means 355 rotates the
plate member 351 on the rotary shaft 352 by an angle that depends on the
depth value Cz. For example, the control means 355 has a motor whose
20 output shaft is coupled to the rotary shaft 352, and a circuit that controls the
rotation angle of this output shaft to be at an angle that depends on the
depth value Cz.
[0049]
Although the position at which the pixel display light Ld is output
25 from the light source 31 and the lens 32 is also fixed in the present
embodiment, similarly to the above first embodiment, the light flux
cross-sectional area of the pixel display light Ld output from the lens 32 is
larger than the above first embodiment. The plate member 351 is provided

so as to intersect the pixel display light Ld output from the lens 32, and the
30  slit 351a is formed at a position through which the optical axis of the lens 32
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5 adjusting neans 35 adjusts the light flux cross-sectional area of the
paral l el pixel display light Ld output fromthe I ens 32 according to the
dept h ValPET%é710UtpUt fromthe acquiring neans 2. Elaborating further, the
light flux~ adjusting means 35 has a plate nmenber 351 and a control neans
355. The plate nmenber 351 is a disc-shaped nenber supported substantially
10 horizontally so as to be rotatable on a rotary shaft 352, and at | east
the plate surface opposing the lens 32 is nade froma material that does

not allo | . [ | ' r eqhdnd | gt
absorben\(,:\??%"éeglghr% ﬁ%@?ﬁtaﬁ%g%{’gta g&hrr%@me%é P%g?%géﬂaﬁs%i ;@ dSﬁé'ng? :H ﬂe%? ends

ci rcunf er ghtthal pixel Aisplag liglet Tal armadidtadlt frdb2 théhiens! 32 od%d ahiesplate med so
that a slit wdth W15 changes continuously according to the circunferenti al
posi t i on. mesnkdro@dhl selectively passesdhrewgimphe slig 3ilatand a3 fnopdent omtheend of

th lit 351la is | t h | i idth Wb at .the oth d.,.T trol
reans s55l12BE gat RGD gire WeRDert 0% fhe REPUER el %bﬁc?%aézgnéf’e

a e V e, I as
2 ot of - whes b bR e bel 18 ifhce ROPIREER, ° Bockfot SRC AR yIBANYO°

circuit tfdng@néomisudidy ihef art@nféRatial dirdchion utpstrikidadbove) the at an
angl e that depends on the depth value Cz. [0049] Al though the position at

whi ch t helighk 8luxdiress-sectionghareal of thepixeldispday lighinlidhehatiighmcident ee 31 and
t he | 2 1. | fj [ h t enbodi nent imlarly,.t h b

e B el STa R o] BLESET oS AR ol LB, S
|ight Ld oy phits Jc%ﬁ%lilhg%gltﬁ@ﬁ‘gga?}i&gangl%rmheﬁ% ﬁl@?ltfeg%ﬁqf' rst embodiment.

The pl at e "nenber rovi 0 as to Intersec e pixel display Iight
Ld oujgput froniggsp]l ens 32, and the 30 slit 35la is formed at a position
t hrough which the optical axis of the lens 32 31 PCT-3271 passes in a
radi al directi Based oomdhisecondigargtionafthe 3emtrgomeeanse 366y chaages thé t he

551 el cctatabiop faslecd thhfuinmember 1 35thstihe Rehf Romegned sortionel
area of the pixel display light Ld incident on the light path length control
means 4 depends on the depth value Cz. For example, the control means

15 355 rotates the plate member 351 according to the depth value Cz, so that
the light flux cross-sectional area of the pixel display light Ld increases the
larger the depth value Cz (i.e., so that the light flux cross-sectional area of
the pixel display light Ld decreases the smaller the depth value Cz). Here,
the maximum slit width Wa of the slit 351a in the case of the largest depth

20 value Cz (i.e., the reflected number of times in the reflector 51 is maximized)
is selected so that the image Im of pixel display light Ld that reaches the
projection surface 8 after passing through this portion extends over the
entire unit area Au. The minimum slit width Wb of the slit 351a in the case
of the smallest depth value Cz (i.e., the reflected number of times in the

25  reflector 51 is minimized) is selected so that the image Im of the pixel display
light Ld that reaches the projection surface 8 after passing through this
portion fits within the unit area Au. Consequently, the image Im of the
pixel display light Ld that reaches the projection surface 8 extends over the
entire unit area Au irrespective of the depth value Cz (i.e., irrespective of the

30 reflected number of times in the reflector 51), as a result the rotation angle of
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light path length control neans 4, while the remaining |light is absorbed or

5 reflected by the surface of the plate nenber 351. Because the slit wdth W
changes cg&gﬁgzgusly in a circunferential direction as described above, the
light flu r -sectional area of the pixel display light Ld that is
incident on the light path Iength control nmeans 4 after passing through the
slit 351la changes according to the rotation angle of the plate nenber 351.
10 [ 00501 Based on this configuration, the control neans 355 changes the

rotation I g@g;ge 11 hatd; | i

Cross-sec |or?g?€bf ééée}gbg# %Fﬁe pI eFmﬁ'?ép%gyatcl %dﬁ%leﬁg ch}%(;fdg%}r:\}]tl%c?rllu% hCeZ'I I ght
pat h | engNot6 @hlat Ofhe tRmefifurdtidapandshieh tHee ceierbh nyvédnse 368 .condrolexhepl e, the
control neans 15 355 rotates the plate nmenber 351 according to the depth

val ue Cz, ratatiomaanglehef thegplate iImembeosidlsaenordimg taatken depth welys Lelisdi spl ay
light Ld increases_the larger t dept h val ue I .e. o that the |ight
flux cros8t Wonglloré?‘%’élp ’a‘f%’gie rgeondgiagi 39/%@@%@%""3@@#@’%%@% he

smal | t he e 3 | . ' . slit
Sl e e vISB NI E) 07 BHE nssde KRR bl Byl S
nunber of ahiithe platd Aeenikdd 851 & codtroHedaysid¥ thefbratd fo f1&! estheidnSendlBat the
i mage Imof pixel display light Ld that reaches the projection surface 8
af t er passassogiathdowith the deptr vabwe &z inpiy Howr théiecqunting eneams 2aoea Au.

Th I Ni | i i dt h Wb of I 351a i .of th I

dopt h val tibersby ;e rowafion emee g the BBRe GRemURS ok inealsala e Bkt or 51
depth val betst . ! *hexies or 5:
Ld that v EEREETREE BECRRLER bO@asll oh RAT duMiE xal 0 O KEMCERR e | D11 o

fits ygt hhé’tﬂiﬂi‘ﬁl fHehn82¢anflthe PAGEAeRHArY35 L fed i@ 8o k818 rotdis toRhel
di splay light Ld that reaches the projection surface 8 extends over the

entire uncalcaladed Autdtiorespglet i ve of the depth value Cz (i.e., irrespective
of the 30 refl cte(i nunber of times in the reflector 51), as a result the
rotation angle 5132 pcT-3271 the pl ate nmenber 351 being controlled

according 1o g, dERLD ckalHiepCEent NahBobfhlind, P 6P HhOHISBIAP Rubeplkeh € he
control neans control s the
suppressed because of being able to make the image Im of pixel display light
15 Ld extend over the entire unit area Au irrespective of the reflected number of
times in the reflector 51, in addition to obtaining similar effects to the above
first embodiment. Also, given that the above first embodiment requires a
configuration for making the adjustment reflecting member 41 oscillate
minutely, the present embodiment is advantageous in that the above effect is
20 achieved using a simple configuration in which the rotation angle of the plate
member 351 is controlled according to the depth value Cz. Note that while
the projection display device D according to the first embodiment is
illustrated here, a drop in display quality is also suppressed using a similar
configuration in the projection display devices D according to the second and
25  third embodiments. Also, the light flux adjusting means 35 according to the
present embodiment may also be provided in addition to a configuration for
making the adjustment reflecting member 41 (or the adjustment reflecting
member 42 of the first embodiment) oscillate according to the depth value as

1n the above first embodiment.

30 [0052]
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rotation angle of the plate nmenber 351 according to the depth value Cz is
arbitrary. For exanple, a configuration can also be adopted whereby a table
5 in whi CP ?@9?{@ values Cz are associated with rotation angles is prestored,
and the p 8 nmber 351 is controlled so as to rotate to the rotation angle
associated wth the depth value Cz input fromthe acquiring neans 2, or
whereby the rotation angle of the plate nenber 351 is cal cul ated by

perform ng a prescribed operation on the depth value Cz input fromthe 10
acqui ri ngpngam pl ate nmenber 351 is driven so as to rotate to the
cal cul at eg'rotgt@gﬁagﬂ%%lg.@ [ 0051] According to the present enbodi nent, a
drop in di spl aTheu@hifigurasionsearmesetionedmpdey cisteen MS akcerding rvke t he

i mage Imof pixel display light 15 Ld extend over the entire unit area Au

i rrespect fifth efmbodimesft| exft dbe npraesentofinventws i deseribed| mexbr 5Shhein
addition to obtainin imlar effects to the ve fi.rst enbodi nent. Al so,
gi ven t haton r&B’(S’\Pegff Fsl?espr@ﬁﬁtd%‘? %g?ﬁﬁa?’es(ﬁ&rlgzﬁ aceq lngpaa%)eoHrefSSP maki ng

t he adj us . t] Qgfhvk! )

e_rrbodicgrrenéﬁgsg&h gé#\?%gdé)%%lgﬁgaﬁﬁla?ﬁ? he a o@%&e?@ggpirﬁéxﬁﬁkg@?g@zgﬂ%si ng a
si npl e cogdrifitiratiodnof theerédh She Ihatiékiofrihay)ghe saind RfeRneb humeyler 351 is
controlled according to the depth value Cz. Note that while the projection
di spl ay daxe eétadhadctr thorg tonstitationadtelembsots vbhat are comingat withethéere, a
drop in display. quality.is al so suppressed usi a simlar .configuration in
the proj e@q%n fret p?’&i?o@é@‘?%tesaﬁi 2BERTF AP ¢ Phgses elameantends Amited g

enbodi neng s. the light flux adjusting nmeans 35 according to the

pr esent ean%(%ﬁrlrlglfx may al so be provided in addition to a configuration for
maki ngy t he adj [gggmgnt reflecting menber 41 (or the adjustnent reflecting

menber 42 of the first enbodinment) oscillate according to the depth value as
in the above fThetarnglbadiwiich.thaikebdizplpsliplt La3bikflecked by fthh datputli ment

reflecting member 58 is incident on the first mirror surface 81 of the

projection surface 8 differs according to the positional relation between the
projection display device D and the projection surface 8. When the
15 positional relation between the projection display device D and the projection
surface 8 is as shown in FIGS. 10(a) and 10(b), for example, the angle at
which the pixel display light Ld is incident on the first mirror surface 81 in
the unit areas Aul positioned in the bottom left and right corners of the
projection surface 8 (angle formed by the normal line of the first mirror
20 surface 81 and the direction of incidence) is larger than the angle at which
the pixel display light Ld is incident on the first mirror surface 81 in the unit
area Au2 positioned at the horizontal center of the projection surface 8. For
this reason, based on a configuration in which the first mirror surface 81 is a
uniformly planar surface which is substantially parallel with a horizontal
25 surface as in the above first embodiment, differences in the traveling
direction of pixel display light L.d output from the first mirror surface 81 via
the second mirror surface 82 may occur depending on the position on the
projection surface 8. Since the intensity and direction of light output on the
viewing side varies for every position on the projection surface 8, the viewer

30 U in this case perceives this as display unevenness of the image. In
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The configuration of a projection display system DS according to a fifth
enbodi nent of the present invention is described next. The configuration of
t he proj e?FiI\o%%,]gi splay system DS according to the present 5 enbodinent is
conmon w the above first enbodi nent except for the configuration of the
screen S. In view of this, the sane reference nunerals are attached to
those constitutional elenents that are conmon with the above first

enbodi ment, and description of these elenments is omtted accordingly. 10

[ 00531 Th BV al i ' (W spef t-ne out put
reflecti ngaﬁﬁeﬁ%@ﬂf ’%%g@ﬁﬁ%ﬁﬁ%ﬂa@ lﬁ%@ | rgtdo?ﬁi&%?%% 12%1%1 g%;e&gﬁg%fs ltg he

proj ecti ogssdirdiace tBe difgléy 6f anidérdiensf the pixel Aixplay dipdlt Iikbatthenfilxgt ween
the projection display device D and the projection surface 8. Wen the 15
posi t i onamirmrasurface8i viea greatlyr d¢pearding o thsl pysitioni e the prdjectien

proj ection urface 8 is as sho in FIGS. 10( and 10(b), .for exanple, the
Bngl o at SWAgh & neThe prpsehts pRAPAITGR 15 b HO Y, £ S, thire PrORER 1 1 1 or
surface 8. t he. unj u Skii 0 LO qth | et ri ght
cor nerf o] Ott gethagr 3}12%:1 i%;llggﬁrrléa%eesgg&%%hgpag%ﬁ g?n%dg%%%%gq}r}o?fr}%?}?ﬁﬂ%e of the
first mrppdjedtfos Wisplag dehien® hha ther GbeR™S ate iRGhdepssetionsl taadigh t han
the angle at which the pixel display light Ld is incident on the first
mrror sushees i8IFIGS.t Wéauand 108Nea Au2 positioned at the horizontal center
of the projection surface 8. For this reason, based on a configuration in
which the fi rsiOQﬁ‘*ror surface 81 is a wuniformly planar surface which is

substantially alLely .w_t ' . .in e aboveqfirst
enbodi ment, di Eé}r' elégagslgmiar#] f ﬁeﬁgﬁaﬁﬁbﬁglggfﬁgéér?fgu %ﬁloﬁli g(fétﬁﬁ.ecﬁcgepqn% | i ght
Ld oujput of (REMpkB&dt bodinid®t sceif fraef tBd Mt oft HifR pRGEASAshEfRce U face 82
may occur depending on the position on the projection’surface 8. Since the

i nt ensi t yF&@d 18()eshtomanearge dytevouoiite portidos cinilediwigh dirokeery fimessn f or
every posjtjon the projection surface 8, the viewer 30 Uin this case
per cei vesi—“i '§3§9§-di P dpat A sp%?th%eowb@ﬁ@fetlﬁadeg the prajpetion

surface 8 from the centerline are shown in FIG. 13(b), portions on the right

side of the projection surface 8 have a symmetrical configuration about the
15 centerline Cl. As shown in these diagrams, the screen S in the present

embodiment is common with the screen S of the above first embodiment in

terms of having a projection surface 8 composed of a first mirror surface 81

and a second mirror surface 82 disposed alternately. However, the angle

formed by the first mirror surface 81 and the horizontal surface Ls differs
20 depending on the position on the projection surface 8.

[0055]

As shown in FIG. 13(b), the first mirror surface 81 is divided
horizontally into a plurality of portions Pu (hereinafter, “unit portions”).
Note that while portions obtained by dividing the first mirror surface 81 per

25 unit area Au may be used as the unit portions Pu, the dimension of the unit
portions Pu may be selected independently of the unit areas Au. An angle B
that the surface of each unit portion Pu (.e., the first mirror surface 81)
forms with the horizontal surface Ls (e.g., Bb, Bc) is selected for every unit
portion Pu according to the angle of incidence of the pixel display light Ld on

30  respective unit portions Pu. More specifically, the angle B formed with the
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particular, this problem becones all the nore noticeable if a |arge screen S
Is used, since the angles of incidence of the pixel display light Ld on the
first niﬁb%! ?frface 81 vary greatly depending on the position on the
projectio $aftace 8. The present enbodinent is a node for solving this
problem 5 Note that in the follow ng description, a case is assunmed in

whi ch the projection display device D and the screen S are in the
positional relation shown in FIGS. 10(a) and 10(b). [0054] FIG 13(a) is a

plan di agixg)glng(ixhht%}i\ﬂr %%féaeg I.;:sO o 's%g%c%%%gfaﬁ % adhNanie rp%?ﬂ{;)t? po S%LF@F I@% esent

enbodi nmen r ont roj ection-surrace 8. b) shows

enl ar ged iféffé/&ecpfli%m%f%etm@%o@ﬁbﬁl1ed iioabp i pkea11dli dieshd Riewing sids(a) -
Note that while only portions on the left side of the projection surface 8
from t he aftat belnigeeflrceed hpwhe isacddomit®fEurfawerda. oforoexamheler agditme si de of

the projection_ surface 8 have a symefrical configurajion _about the 15
cent er| i n@ cape ipgvhighiheretleptedelighty mﬁrwﬂg@r Suxtage;d] ’Eer?é‘ilﬁﬁ dhent

mbodi ' ] ] h . the above fi nmhodi '
Cor e of FEEoRAlg SR BE A 020 A akcd Elbo Celb el S ERRY B, 1 e a1

and a Sec@ﬂgcﬁ?x}i;g&rp%ﬂﬁf&qﬁret% the ANDREtBI! SLPALS! ¥ IHAMBNSS thkhpi-aNgl e

formed by the t mrror surface 81" and the horizontal surface Ls differs
20 dependdizplaynlighelLddsiihéidenvon tthe univpextioroRushioacm BortiRDASF FIB8s shown
in FIG 13éb%" the first mrror surface 81 is divided  horizontally into a
pl ural i t y13fa) parm disaetion spheteaitiedht rerpendifulanty the heriyontalsustachdis, whi | e
portions ghtai ned by.divwdi.ng the first . mrroy surface 81 r 2 It area
Au nmay be'UY§el! sp?’ﬁéo%:ﬂ‘l 1?)31, tplq?)?lps Vﬁﬁlcht Wesaf’%é‘ﬁ&ai Bf’qulﬁ ‘(leﬁ%} Lépl?)ortions
Pu_Imeyy behsihSiatdutndenendenidwy o gl 4f RIGAEA®): THe BRAI Bilab hal the
surfa%% o?éggc S%P%ﬂgggfﬁgﬁﬁkdy?i.g., ?he éirst nﬁr?or su? ace1§3?§ forns
with the Hght kdrt ahcidenf & ¢hé anftepartiontPu sBeyniia metieatB®df FOG. 3@) yn uni t

portion Pu according to the angle of incidence of the pixel display Iight Ld
on 30 respdirdctionfarming anianele ph.withithe nosuial jof the horizpnatad syirtace lisor ned
wth the a8 2hown in portion B of FIG. 13(b). For this reason, the unit portion Pu
shown of portion B is a planar surface forming an angle Bb with the
15 horizontal surface Ls. The angle Bb of portion B is roughly half of the angle
yb of the pixel display light Ld, as is clear from FIG. 13(b). For the same
reason, an angle Bc that the unit portion Pu shown in portion C of FIG. 13(b)
forms with the horizontal surface Ls is roughly half of an angle yc which
pixel display light Ld reaching this portion forms with the normal of the
20 horizontal surface Ls. Because the angle y (e.g., yb, yc) that the pixel
display light Ld reaching each unit portion Pu makes with the normal of the
horizontal surface Ls increases the further the position from the centerline
Cl of the projection surface 8, the angle B that each unit portion Pu forms
with the horizontal surface Ls is selected so as to increase the further the
25  position from the centerline Cl of the projection surface 8. Note that while
the slope of the unit portions Pu in the horizontal direction of the projection
surface 8 is illustrated here, the slope of the unit portions Pu in the
anteroposterior direction of the projection surface 8 is also selected based on

a similar viewpoint. That is, in the case where the projection display device

30 D is disposed diagonally above the projection surface 8 as in the present
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PC P3271 horizontal surface Ls is selected for each unit portion Pu, so
that the reflected |ight of the unit portion Pu is output parallel on the
Vi ewi ng sg{g? r,Zrz{ter being reflected by the second mrror surface 82. For
exanpl e, § a case in which the reflected light of the first mrror
surface 81 reaches the 5 second mirror surface 82 after traveling

perpendi cul arly, seen froma direction perpendicular to the projection
surface 8. Because the pixel display light Ld is incident on the unit
portion P ' rid . j ¥l j ially
per pendi cu g’rg amc])et’ﬂet oaHtggbﬁjt% gfgrédl}lr%@g@é@a@gi@lﬁ%@?f&ggw |f§1r.1m§’3apt§ a pl ane

which is gubrbARbh&lldrRredld B selbdtbdidanslfd hrrézenihrl clostrf theepdsitigs shown
in portion A of FIG 13(b). The pixel display light Ld is incident on the

unit por t toothePootsbumvef tha pwojetiion sBrisice 8 (@ dedeape the claseli thecpésstionde ni ng an
angle yb with the normal of the horizontal surface Ls, as shown in portion
B of FI Gt}!%?or?)‘?ftﬂ%ﬁplioﬂﬁ%wpe%gg%ﬁ é)he unit portion Pu shown of portion Bis
a pl an%r surfa g(ﬁrm ng an angle Bb with the 15 horizontal surface Ls. The
angl e 'Bb of portion B is roughly half of the angle yb of the pixel display

light Ld, as iy aiearwdy, 9 fHéSprdit) emB@aixﬁ@@t,saﬁedisgw%ah@y g e Bc
that the unit portion Pu shown in portion C of FIG 13(b) forns with the
hori zont aimage fseea by the vesgrl IJ kahf bofhamogagied yin alhi pértiomisxef thie spl ay
light Ld reaching thjs Bortion forms wiith the normal of the 20 horj zontal
surface LRrolgdiausariapedhegheseof keigg able to gutputithe nikel gisplay lightdatlay 1 ght
Ld reachi ]glg each. unitte Eﬁll:t iton OPut makl%s W tSh et k11er nor rp%l 3ft t he .thori zont al
surface LY PREPEpIRALCHTIrqeRPpRR the ERARE £146, HTegRIGHE ASRPEPPIURE OB of t he
Proj egf i Ofhe® BEdjRESOR sulrbRe89! Fn Bth&y 288Nt pkojRetibh Qurfite’ 87daR baM th the
hori zontal surface Ls Is selected so as to increase the further the 25

posi tion énlamgédevhdatmalritamitl tife diwplay auedityomt auhigic dei:l MNowdhithat whil e
the slope of the unit portions Pu in the harizontal direction of the

proj ect i odisplay uaesemness is| suppressady Nete thatewdilepdeoprajectiamidispday ti ons Pu

ol ect ed Bogh necierding ity BlaCienbOLRIRCE e FHle€ 38ed T e
proj ecti ognélicifled¥ &fyialsh B8 $hippredbaPanesy 4 aaanak! dbnfpR¥ELbRSIPERE €Cti on
surface 8 as in the present

15 projection display devices D according to the second to fourth embodiments.

[0057]

Incidentally, a configuration is illustrated here in which the angles of
the unit portions Pu are fixed in advance, having assumed that the
projection display device D and the projection surface 8 are in an expected

20 positional relation. @ However, based on this configuration, display
unevenness may not be adequately suppressed if the positional relation of
the projection display device D and the projection surface 8 differs from the
expected positional relation. Accordingly, a configuration is possible in
which the angles of the unit portions Pu in the projection surface 8 are

25  adjusted arbitrarily. For example, a configuration can be adopted in which
the projection surface 8 is constituted by arranging a large number of
micro-mirror elements in sheets, and a control means that is not shown
individually controls the angle of micro mirrors in the micro-mirror elements.

Based on this configuration, once the viewer has input the positional relation

30 between the projection display device D and the projection surface 8, the
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36 PCT-3271 enbodinent, the anteroposterior angle that each unit portion Pu
formse with the horizontal surface Ls is selected so as to increase the

cl oser the position to the bottom of the projection surface 8 (to decrease
the cl os@®CTt3¥§1position to the top of the projection surface 8). 5 [0056]
In this way, in the present enbodi ment, the display quality of an inmage
seen by the viewer U can be honobgenized in all portions of the projection
surface 8 because of being able to output the pixel display light Ld in an
anticipated direction on the viewing side, irrespective of the position on
10 t he prontol nramsucdladats: thenangleeof moidénce tafhprpxekdisphyslichtidd 8 can be
enl arged whil e mai ntainjng_the display Céual ity at a high level at which

di spl ay fotevashcariti Roréiony Pas o dthe Npkoseqtion syiface 8 rhassdopeciheotnRittspl ay
device D_according,to the finst enpodinment.is illustrated here,. display
nevenneBos iRl HRisteh dihe, A6 TRE ApEREbE i imicHE SRR, AP EinR 2 he 15
proj ecti J deywi CCOMAg ; e C t hy; i ments.
[ 0057] | E@?%eﬁ% }é§/ 8% fé%ﬂel%%r at ﬁ%ﬁ&?lslhlgl }tﬂsﬁ%t éﬁgﬁﬁ"eg?g&t?ﬁﬁ,v\;tlhgﬁﬁ he angl es
of the wmevepnéds Ggnstieu progctionedurfacads acme, bdadagmasslyusrppidsaéd,t he
projection display device D and_ the projection surface 8 are in _an_expected
20 posi t regatdless efi therposkaomalerelation detween the preiettignrdisplen, deyicepDay
unevenness y hot ?.e ade ua'égely suppressed if the positional relation of
the proj B0it56 RICIESFRY SYEAES D and t he projection surface 8 differs from
the expected jiti onal relation. Accordingly, a configuration is possible
in which the angl'es of the unit portions Pu in the projection surface 8 are
25 adj ustredpahbEibatdithynt For exanpl e, a configuration can be adopted in
which the projection surface 8 is constituted by arranging a |arge nunber
of Mcro m rr&heetonfighratipn of reprajection displant systemeRYsacdoadingstmet shown

v Sl SO e a i e S 90 ERMAROTE IRIRATLR, T HE
posi ti onghnfghAitidi of the projection display system DS according to the present
embodiment is common with the above first embodiment except for the
configuration of the screen S. In view of this, the same reference numerals
15 are attached to those constitutional elements that are common with the
above first embodiment, and description of these elements is omitted
accordingly.
[0059]
Based on a configuration in which the second mirror surface 82 is a
20 plane as shown in the above first embodiment (see FIG. 1), a viewer
positioned in front of the screen S is able view the anticipated image with a
sense of three-dimensionality, since the incident light from the first mirror
surface 81 reaches the viewer after being reflected in the direction of the
normal of the projection surface 8. However, if the viewer views the image
25 displayed on the screen S from a diagonal direction (diagonally from the
left/right or above/below), the viewer may not be able to see the image
because the light reflected by the screen S is not output in that direction or
because of insufficient light intensity.
[0060]

30 This drawback is solved in the present embodiment by making the
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30 between the projection display device D and the projection surface 8, the
37 PCT-3271 control neans cal cul ates the angle of incidence of the pixel
display light Ld for each unit portion Pu of the projection surface 8 based
on the i M8EE327ositional relation, and adjusts the angle of the micro
mrrors according to these angles of incidence. According to this
configuration, display 5 unevenness in the projection surface 8 can be
adequat el y suppressed, regardless of the positional relation between the
projection display device D and the projection surface 8. [0058] F. Sixth
Enbodi memsecargl Mhierarsuirfage 8 a owrvedd surfras) fer every ainid pireg Asy sisesho®® iaccor di ng

[ [ f ' . is d i bed . Th
cont i gur bR R -t Haotsr s itsnl AnL prUsPRFEY lfimestrocs HEamg en ehihenr esent
tbodi ol 0 . . ;
gon? [ Igtrjnr3 a ?%ﬁllgé tgﬁefa{gg rgge%ﬂgﬁﬁb%e\é@flg% r:)r%o’teﬁl S, &{ﬁgggﬁrg reft e&rigenctgié%nurrer al s

15 are atfeapdiedichiiart fPHee pesetiibnidueiiile §l(EBEEIRS hoF2bnfyledHesHEH), Wnl h the
above first enbodi ment, and description of these elenents is omtted

accor di nghny. vie®05d]theBasmitrors fracbwfddgat at iventical wiisstsettions@-Bhdime rr or
surface 82 is a 0519 pl ane as shown in the above first enbadinent (see FIG
1), a vi ETRES 860D, cHskan gnd vaew S@?n&@w@m@al erogpisectipr {-i(rdine

anticipated image wth a _;sense of -th - d] Lonal it singe t i nci dent

Maht Fr SREHERoRl: | e oS Pthit i5%e, ISR ROE Uhlafar *aftfEse 8B g

reflect e‘éoh@sﬁ@ﬁdﬂﬂg" 2 ddcBuflf abde AuniQra®hosth éﬁﬁepﬁ%ﬁﬁlﬂyodf the'cbacs 8-

However, if the viewer views the i mge 25 di splayed on the screen S from a

di agonal ofliwlich ipwotrudies gooral dnytHer viemtihg sideethidn tlghpexiphatyotiedreof Gws), t he

viewer nmay not be able to see tlgsqugrr?a e because the light reflected by the
o

scredf S surfaee gt pikich fhe Har BnCroes speldem sherroti s grthegi et | ght
I ntensit ¥iorizontal or vertical directions forms a curve). Because incident light from
the first mirror surface 81 is output not only in the direction of the normal of
the screen S but dispersedly over a wide area (e.g., diagonally seen from the
screen S) according to this configuration, sufficient reflected light that
15 depends on the display image is also made to reach a viewer of the screen S
diagonally.
[0061]
Note that while a case was assumed here in which the viewer views
the image diagonally from the left/right or above/below relative to the normal
20 of the screen S, there is little necessity to reflect light upwards or downwards
relative to the normal of the screen S provided that the position of the viewer
above or below the screen S is substantially fixed. Accordingly, the surface
of the second mirror surface 82 in this case may be a curve with only
horizontal curvature, as shown in FIG. 14(b), instead of the configuration
25 shown in FIG. 14(a) Gi.e., only the periphery of the horizontal cross-section
(line C-C) forms a curve, while the periphery of the vertical cross-section
(line D-D) is a straight line). According to this configuration, because
incident light from the first mirror surface 81 can be output dispersedly in a
direction forming a horizontal angle with the normal of the screen S (.e.,

30 diagonally to the left/right seen from the screen S), sufficient reflected light
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[0060] 30 This drawback is solved in the present enbodi nent by naking the
38 PCT-3271 second mrror surface 82 a curved surface for every unit area
An, as shown in FIG 14(a). Note that FIG 14(a) collectively illustrates a
front vi RCWI2%he first mrror surface 81 and the second mirror surface 82
seen froma direction perpendicular to the projection surface 8 (i.e, the
hori zontal direction), an 5 end view of these mrrors fractured at a
vertical cross-section (B-B" line cross-section), and an end view seen from
a horizontal cross-section (GC line cross-section). As shown in this
figure, tthetdepends anthedisplay amagezancdse bspoadé hgreacheaviewen of dreea Au is

Ui cwi ng SPERS RfiaPHRARE Hogh by [ERTODEDL: B1S0. 16 HHOast AKRSTEria B { no
i n _ Rt gt e
i oot ot af e RRP S sl ot kol difte bl e Al 0 e ffecl 7

surface &l {he QWEREE ofThe Odtlchnd mih6r Gurfichi 8 Wiy theanQirve! wath ohlye screen
S but dispersedly over a wide area (e.g., diagonally seen fromthe  screen

S) ac6or dengcalocthiaturgnis ghown om, FI€uf 14Ci@rt, omlfyl Hot edriphghy dfhidte 15
[ made to reach a viewer of the screen S

depend the display.i | .

EEHER KRR TR | i SRR S e
' ' ' ' | oy the | ef i ght bove/ bel
e BB ) [l gL 7 ool o

reflect |ight [pgggyds or downwards relative to the nornal of the screen S
provided that the position of the viewer above or below the screen Sis

subst ant iGal Sevehith &mbddiowardi ngl y, the surface of the second mirror surface
82 in this case may be a curve with fnly go,ri zontal curvature, as shown in

FIG 194(b), in¥hdgc spnhguratann vas Hludkated uhhe abeve embadimpntsiing | on| y
e, 2T B 5 NSRS 5SS bR S U BB oo
line). Aqr8jedtifl Wespllly SA6ABE | DUr id QUorrdipeaHERce relation between the
projection surface 8 and the projection display device D is arbitrary. In a
projection display system DS of the present embodiment, a plurality of
15 projection display devices D project images onto a single projection surface 8
(screen S), as shown in FIG. 15. Note that the same reference numerals are
attached to those constitutional elements that are common with the above
first embodiment, and description of these elements is omitted accordingly.
[0063]
20 In this configuration, the projection display devices D project an image
onto each of a plurality of areas into which the projection surface 8 is divided.
According to this configuration, it is possible to enlarge the projection surface
8 in comparison to when only a single projection display device D is used.
Note that while a configuration can also be adopted in which each projection
25 display device D independently includes all of the constitutional elements
shown in FIG. 1, a configuration is possible in which a management device
86 is provided for comprehensively managing the operation of the projection
display devices D, as shown in FIG. 15. This management device 86
includes the storage means 1, the acquiring means 2 and the control means

30 45 out of the constitutional elements shown in FIG. 1, and outputs pixel
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incident light fromthe first mrror surface 81 can be output dispersedly in
a direction formng a horizontal angle with the normal of the screen S
(i.e., 30 diagonally to the left/right seen fromthe screen S), sufficient
reflecte@Cﬂﬂ@ﬁﬂ 39 PC 1°3271 that depends on the display i nage can al so be
made to reach a viewer of the screen S diagonally fromthe left or right.
Also, in the case where light is output diagonally upwards or downwards
relative to the normal of the screen S, the surface of the second mrror
surface 82 may be a curve with gnly 5 vertical curvature, as_shown in FIG

14C (i . evalugsi Gerand é@pﬂpwéhye%fhtmet evRFQjpetagn dﬁ%ﬁéygiﬁyﬂfFQ?nD(l ifrashr_ F )

ECE) | sPEiEttion gioiny fepice Bogopn & B, Ay RoefRO izt mutht wrans s
cont | 9ur L Qi 85 ot b é&ﬁiﬁeﬂlewbérhﬁfagl B ERRATER R WAlbiAg | mmoe i<

proj ecte o a single ectlion surface s ng projectién display

devi ce Dgo Tthf% ESHIIQHACIAC TEE stelagel BBahet M ahi adaﬁunagqm@ﬁhs @naflrthace 8 and
the projection display device D is arbi traréQ In a projection display
1Y

syst efn Deomifrol hreapsetede nehinedi e rie, sei lm unddpiendentlyifor pelaohqmo]eotlodl spl ay
devi ces nto.a sin ctlon S rfac .screen S), as
shown i nBﬁP&g’ ﬁs"lcmﬁg‘fl@ﬁ% 2w ablog afd g|cgn ggra rl‘&@ ed to

t hose cop a I ar oge 4 r

enbodi nmen ?‘M Eﬂd g)gslélra%“??%ﬁ%lfgt Qﬁ%ts?'e éfsg% :Mslhg% %k? gﬂagcor%# ngly.

[0063] Zﬁeéé&shhﬂﬁnéé’dltdr belidfeig®ated. hdrd¥eXagspleOthddpfofbaionlsifaesseafr oj ect an

i mge onto each of a plurality of areas into which the projection surface 8
i s dividbe. eastlycenttinggdtd 2 hiczeemr |cg>mmsednpf iat plllsrqirtysoﬁlmtetrbnkadar ge the

proj ection surface n conparis o when o gl e projection display
devi & DPPEIGRSeS “SNgt eAAIRICChImy i %ﬁyﬁf&mgﬁ&g‘ Spiays b 1H@8Bt ed i n

L e L
which a gehnRee®iyn Hexppléed in which a plurality of projection display devices D
project images onto a single projection surface 8, as shown in FIG. 15.
[0064]
15 G-1. First Mode
In the present mode, nine types of images having a common object are
respectively projected onto the projection surface 8 of the screen S from a
total of nine projection display devices D. The nine types of images are
generated by imaging the common object Ob using a total of nine imaging
20 devices 6 (6-1, 6-2, 6-3, 6-4, 6-5, 6-6, 6-7, 6-8 and 6-9), as shown in FIG. 16.
These imaging devices 6 are disposed in different positions from each other
seen from the object Ob (in particular, the directions seen from the object Ob
are different from each other). That is, the imaging device 6-1 is disposed
diagonally to the upper left of the object Ob facing the object Ob, the imaging
25 device 6-2 is disposed diagonally above the object Ob, the imaging device 6-3
is disposed diagonally to the upper right of the object Ob, the imaging device
6-4 is disposed diagonally to the right of the object Ob, the imaging device 6-5
1s disposed in front of the object Ob, the imaging device 6-6 is disposed
diagonally to the left of the object Ob, the imaging device 6-7 is disposed

30 diagonally to the bottom left of the object Ob, the imaging device 6-8 is
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86 is provided for conprehensively managi ng the operation of the projection
di spl ay devices D, as shown in FIG 15. This managenent device 86 i ncl udes
the storage neans 1, the acquiring nmeans 2 and the control neans 30 45 out
of the cBfdt32flti onal el ements shown in FIG 1, and outputs pixel 40
PCT-3271 values Cg and depth values Cz to the projection display devices D.
Each projection display device D shown in FIG 15 has the |ight output
means 3, the adjustnent reflecting nmenber 41, and the |ight guide body 5.

According to this configuration, the storage neans 1, the acquiring neans 2
and t he 8ispoaed oliagenglly 4®lews the: ohiestl @b, Badsthe imagingpdewientt-§ isor each

jectign display device D, thereby allowing for sipplification of th
Cont | gur d1ange L AEaraT o, i TR TR R A IeBe DB, AReom i @HeRr o scr cen

S Joes ngh (RRECTAALHS ASRAS! DS ALANAY Sfhoafiolo SHMIBLE. BEALA eCt i on

surface can be e _ arged it a screen’S conpos urality of
interlinkppldy @eFitéPD hAdUpesiectRdPoake Ctie0prdicthiony suyfic@maDS tThat

di splays an image using any of the nodes shown below, for exanple, may also
be real i pegjectiom dispday idguicas b projsctays ieagésonttol the prapeaiicad sugfacd 8
projectign display devices D project inages.qnto a single projection
surface SOMRBOLIGRG Wﬁreﬁp@gﬁ. to[@@éﬁ’fltl‘i@ of the W?@Pg@(‘!@eﬁrﬁ dwang, esent

node, ni s f S ' ohj.ect r ecti.yvel

orof ect G ERERE" RIS, 2 WrBeBofl SRRV NG, Dol FRECHL WK ) ¢

ni ne projgedn By thé filh@hdRNiCes- 1rofdtes théinh¥P AfaddnallyHBsa theSiprenc al ed
by i magi ng the common object Cb using a total of nine Inmagi ng 20 devices 6
(6-1, 6-R’ft 6f the prajectiorbsutfaée 86the peojctaoml déspday dasiceHdunpunwitlGan16.
These i magi ng dgvi es 6 are disgosed ig di fferent positjons _fromeach other
seenlq r ohpage takpRdy the mnaging dewce &2 nraiecky the imgge ewndraggratlfe obj ect

o o AR LS Pyl BapAP AR, SRS

di sposed "dia _ e upper 1 _ € obj ect
Gb, the hiagiae t&ieﬂ%‘éﬁl the ifragihg ddvRp®8 Prejesgothr! inya@b@a@ohRRy $ject b,

t he i magi ng device 6

the upper right of the projection surface 8. The positions of the other
projection display devices D are also similarly selected according to the

15 positions of the imaging devices 6. According to the projection display
system DS of the present mode, the viewer can be made to perceived images
having a natural sense of three-dimensionality irrespective of the position of
the viewer relative to the projection surface 8, since the reflected light of
images taken of the object Ob from various positions reaches the viewer

20 situated at these positions relative to the projection surface 8.

[0065]

Note that while a configuration is illustrated here in which images
taken of a common object Ob are projected onto the projection surface 8 from
the projection display devices D, separate images may be projected from each

25 projection display device D. For example, various images such as the
images of programs on various channels provided by a television broadcast,
or images output from an image playback device such as a video tape
recorder may be respectively projected onto the projection surface 8 from

‘separate projection display devices. According to this configuration,

30 different images can be seen depending on the position of the viewer relative
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i s disposed diagonally to the upper right of the object Ob, the inmaging
device 6-4 is disposed diagonally to the right of the object b, the

i mgi ng device 6-5 -is disposed in front of the object b, the inmaging

devi ce 6P&€TR7dji sposed diagonally to the left of the object Ob, the imaging
device 6-7 is disposed 30 diagonally to the bottomleft of the object b,
the imaging device 6-8 is 41 PCT-3271 disposed diagonally bel ow t he object
b, and the imaging device 6-9 is disposed diagonally to the bottomright
of the object Ob. The inmges taken gi ng devices are

] gﬁ thes%d_iuga _
respect i Vefhe prpgetion surfece Sentilpe oykide peenbguzahay 19 dinstsated BBIGyr oj ect ed
onto the.pr.ojection surf 8.. The roj.ect.i on .di spl a eyj ces roj ect
Che i magdB B Bietith BhFEOR 1 jmaper B ghEe iniksBs EBriks S bhe S3mhE ng Lo
t he posi {0 t i ARgE N [ 6 [ knRgj h s, the
proj ecti gi;lolgl? %%Flgylag‘éivciggeg D%I %gé!tiﬁ\%?%h gar?hzs&ng%%ﬁﬁ?alﬁg% {ngltbﬁg ?fr‘raﬂglﬁ% ng device
6-1 proj pesjectibe diephs deaigendl for projecting ithpsss thkdn B thbeimagingct i on
surface 8, the projection display device D input with an 10 i mage taken by
t he i fragilayicde6iadodhe spresnet isalsherbHage. f rom di agonal |y  above the
proj ection sur&%@ 8, and the projection display device Dinput with an
i mage taken b}L i magi ng device 6-3 projects the inmage diagonally from
t he uppeg.pi f projection surface 8. The positions of the other
proj ecti (E)}nédlgé%)ln;ﬁyl\%g\gli ces Dare also simlarly selected according to the 15
positions of tWkile RgbhfigdRMidiewB. iIRGERtddNG the aboverahbedinthtdiiap! ay
system DS of the present node, the viewer can be made to perceived inages
havi ng awldchithe psejestionfsurfaced i arenbstamsiallyyplanar spafacey e mobjechienposi ti on
of the viewer rel atgxg to the pro{h%ction urface §, ,since the reflected
i ght0of displRy sxstemdiS gccoriingpdhie pIesepbirods indidpz g sykitantalithes the
Vi ewner - Shi-Uat L L4k i e ject i urface 8.
(00651  REPAMHRE Sipdh & AR BRIGAANSuFRCel 1 ool RERERL SO T
t aken of i@ FEGMTnandjhastan@utar shapoilettic dubstamtidlly glapatin £ sthcl@ce 8 from

the proj ?&Cstsihc())nwnd{rf El'llig%g?ls‘(\a/,i t%%sprgiec%i%ga({iglt)leayi sr;feslgeensi DrrSa){lagil l‘l)(gl(ljcj)vs (é;seiggf rom each

70. This casing 70 is composed of a substantially disk-shaped support base

15 71 set on the floor, a substantially cylindrical protective member 73 that is
fixed to the support base 71 and stands vertically upright so that one of the
substantially annular end faces follows the periphery of the upper surface of
the support base 71, and a support cover 75 fixed to the other end face of the
protective member 73 so as to block the opening of the protective member 73.

20 The protective member 73 is formed using a material with optical
transparency (i.e., transparent member), with the viewer being able to see
inside the casing 70 through the protective member 73. The support base
71 and the support cover 75 do not have optical transparency (i.e., opaque
members). The plate surface of the support cover 75 opposing the support

25 base 71 is a reflecting surface 751 having light reflectivity (i.e., plate surface
facing vertically downward). For example, a reflecting plate is stuck to the
plate surface of the support cover 75 opposing the support plate 71.

[0067]

The screen S formed into a substantially cylindrical shape is housed

30 inside this casing 70, with the outer surface of this screen S (i.e., the plate
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25 projection display device D. For exanple, various images such as the

I mges of prograns on various channels provided by a television broadcast,
or imges output from an i mage pl ayback device such as a video tape
recor der Bey323¢ respectively projected onto the projection surface 8 from
separate projection display devices. According to this configuration, 30
different inmages can be seen depending on the position of the viewer
relative 42 PCT-3271 to the projection surface 8. Also, while a
configuration is illustrated in FIG 16 {n which an object Qb is inmaged

fr om ni neurfasgopgosingitbe pratective mamber 73)forimumg thy prevéction SurfaceaBbi trary.

e A )
0066] G L) e ' tr S 1, & by
L00CS) ShF o SRR MG, Wb e aatiau scbar b oy oo

surface, afe Hifio86d bAthe Mppdir SiirfiteHf The BubPoAClELIedT 1o tRat HEhPHEFARIYL nDde
includes a substantially cylindrical screen S whose projection surface 8 is

a cur#¥edfiom fthe ®uiput neflecting) nrinaben 38 readhémthaneflentvrg shefpee (M3dtofi s
substanti al l y col umar ? gBmho e. As sh?mn in thbs figure, the projection
di spl ay $heERPEL FA¥eTalho| Based 88; thys cophigwration, ight ontput ed of a

b i ally..di Sk- .
subst ant PRUPSHEH HEARPREHEU I IR e Profes B pOftalE8 deBTeern 8o upport
base 71 apdrpeaiEifeitRtdd BRLAhY réfictiHY s\irdaddPS1 ONtheSugpdt csrRstrahigal |y

annul ar end faces follows the periphery of the upper surface of the support
base 71, fmma thesuhpolightcpasses throéugle the protective meembed TBaaed of outpat

protective penber. 73 so as to blLock the opening aof the protectjve_nenber 73.
20 Th p%ttbewuﬁél%ﬂﬁéhe £85ing ?ﬁr nédegw%gs%uﬁﬁewfépdwﬁﬁ gt dP

SRR e SRR PRI oA R A L0 002,
and the ghigRRithut tght. 7Hefs) thetpddtien aplickddnthtioAsH¥aeR Y thé pturalitpaque
of the projection display devices D are selected so that light output from each
device is irradiated dispersedly onto the projection surface 8 of the screen S,
15 or more preferably, so that the light is irradiated over the entire projection
surface 8 of the screen S. According to this configuration, the user is able to
see an image having a sense of three-dimensionality for 360 degrees around
the casing 70.
[0068]
20 Note that while the above protective member 73 constituting the
lateral face of the casing 70 is made entirely of a transparent material in FIG.
17, a portion 731 corresponding to a segment of the protective member 73
from the upper end face of the screen S to the support cover 75 may be
opaque. For example, a configuration can be adopted in which the portion
25 731 of the configuration shown in FIG. 17 is covered with a member that
does not have optical transparency (i.e., a member having opacity).
According to this configuration, the visibility of the display image on the
projection surface 8 can be improved because of being able to block light that

is reflected by the reflecting surface 751 and travels to the outside of the

30 casing 70 without passing via the projection surface 8.
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menbers). The plate surface of the support cover 75 opposing the support 25
base 71 is a reflecting surface 751 having light reflectivity (i.e., plate
surface facing vertically dowward). For exanple, a reflecting plate is
stuck toRU#327dl ate surface of the support cover 75 opposing the support
plate 71. [0067] The screen S fornmed into a substantially cylindrical shape
is housed 30 inside this casing 70, with the outer surface of this screen S
(i.e., the plate 43 PCT-3271 surface opposing the protective nenber 73)
formng the projection surface 8. Further, a plurality of projection

di spl ay devi cd8089lar e di sposed on the inside of the substantially

cylindrical screen S.. The oj ection displa Vi ces . are di sposed on the
upper surface ‘JFot W 11§Lﬁ)68$'{.‘ oy 18 gllé“ tﬁﬁ%leqd' H 1B F0 MR e out put

reflectig dm 2 t&ﬁﬁcglﬁrf skfenr 8f Be&fx%%r%g{?@ggfn ﬁéo 8k addifteqyaport

cover 75. Based on this configuratron, romthe “projection

di splay itk aheDrieqaehdswsthepimhgetfioin isideithe Gchden Be aftdreBaviag af ter
being reflected by the reflecting surface 751 of the support cover 75, and

f r om 5 hemeadehdhpi gireepaSslasge herough fome theoviestary éo rgenbeside3 dmd this out put
10 to the outside of the casing 70. vi ewer ,situated outside the casing 70
per cei ve§oraﬁgvrf?ég§w&h€nnaeg SHEthch (Ot the erar s 6ﬁ%un(f%§e slarface gufibe of

seei ng togl)(?ﬁi?%’%ﬁléttoléhgg):latm acd g&gp%‘?@%%&)%ﬁ@&@ti%i 5%%%16)05 x fshta%clh of the

plurality € projectron disp evrces are select i ght

out put fg%"jb@ﬁ@ﬂ sudficeC®, hfditheagiuvrhBely f SejceeidhydRpla, dBeideE A efbl on
surface of the screen S, 15 or nore preferably, so that the light is

i rradi at disposed spHtdagdighteoyipot doim dhe projdctipn Bisplayt Hevices deme&:heAccor di ng
to this configuration is,able to ., see an i e having a sense of

t hr ed? di Hat BreJRelion §u;f3};§§@rg§ gé%?%%%“&f‘%ﬁ‘r‘kfac%h_ Efé_sti aeniBBAEPn 20 Not e
T2 bR S PRGNS Dl AR B 2 O
portion éerbefOST @2PONRMIRY dpacé saedwEhedfbetWeeR! thleeshieresuinbL bf The
screen S and the protective member). Also, while a configuration is
illustrated in the present mode in which the screen S is housed in a casing,
15 this casing can be omitted accordingly.
[0070]
H. Modifications
Various modifications can be made to the above embodiments. The
modes of specific modifications are as follows. Note that a configuration can
20 also be adopted in which the above embodiments and the following modes
are combined accordingly.
[0071]
(1)  Although a reflector 51 composed of reflecting members 511 disposed
opposite each other is illustrated in the above first embodiment, the
25 configuration of the reflector in the present invention is arbitrary. For
example, a tubular member (here, cylindrical) with mirror surfaces 511a
formed on the inner surface may be adopted as a reflector 52, as shown in
FIG. 18(a). In this configuration, the pixel display light Ld output from the
light path length control means 4 is incident on the inside of the reflector 52,

30 and reaches the output reflecting member 58 after being sequentially
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fromthe upper end face of the screen S to the support cover 75 may be
opaque. For exanple, a configuration can be adopted in which the portion 25
731 of the configuration shown in FIG 17 is covered with a nenber that
does not PR A27dpti cal transparency (i.e., a menber having opacity).
According to this configuration, the visibility of the display imge on the
projection surface 8 can be inproved because of being able to bl ock |ight
that is reflected by the reflecting surface 751 and travels to the outside
of the 30_casing 70 wi thout passing.via the projection surface 8. 44

PCT- 3271 reflensed by Ahe gmirgpy |S@r§106%ﬁ1§u§>m%honséhq mRer gueacefdhen which

an i nmage_i L ewsd fikom. out Si creen S nfi.gquratign c al so be
adopt ed F‘Fﬁe?\ﬁm §§ t So\?iltele\é}Otv%es\E/’\guet? ﬁ’eﬁ?c%ﬁsgaemtﬁ)aiﬁ?%' HE FHEAEE éﬁ‘ S, after
having  RREGehBE0S Ab IR pardIRN GRitR MR btheE. t PEr ¥ik¥Ble 1L réfedtBPisde. | N
this configuration, the inner surface of the screen (i.e., the plate surface
on the eofpesirtBecinentcanbdre flllaire oppoéed so tppiotiendist drecepthetrelsdtimeennenber)
forms the projection surface 8, ,anz‘_tthe pl ural i %/ of projection display
devi ces Pares defiending @nsthe pasitiqnyte.o @t pefledten B3 He whisheeons of thespl ay

devices D reaches 10, the_projection, surface 8 via the ref|ect,ng rface.
Not et nafeBERHH FISPR oY FOPBSEPUNe h s PP RGP Re R tthPLor L ay

devi ces By RrgedlbS AR Ws bt 1P FIGCTIBRY, Br @ (thperdd) thBRIPACRIRANAW Ched
bet ween the outer surtace of the screen and t gprotectlve menber). Al so,
whi |l e a edivke gismiet@nchanges|cousinuauely frond bre pndserthergitier endwhag et he
screen S is housed in a casing,. 15 this casi 2(8 can be om tted accordingly.

[0070] Msedas @ reflectors Sdaraosbowadini EKri d8c/caThsd imddere ameengbove
| ows. Note that

s e T R R

the fol | gW@idiLIgRovidé® thATDINEEoRREAFANIANT! Has light reflecting surfaces
opposing each other (mirror surfaces 511a). Also, while a configuration was
illustrated in the above embodiments in which light output from the reflector
51 (or 52, 53, 54) is output t'o the screen S via the output reflecting member
15 58, a configuration is possible in which light output from the reflector 51
reaches the screen S directly (i.e., without passing via other members such

as the output reflecting member 58).

[0072]

(20  Although a light output means 3 that adopts light-emitting diodes of
20 different colors as a light source 31 is illustrated in the above embodiments,
the configuration of this means is arbitrary. For example, a device
composed of an illuminator (back light) that outputs white light, and an LCD
panel that adjusts the light intensities of portions corresponding to the colors
red, green and blue to light intensities specified by the pixel values Cg may
25 be adopted as the light source 31. In short, there are no objections
regarding the specific configuration of the light source 31, provided the light
source 31 outputs pixel display light Ld whose wavelength components
corresponding to the different colors have light intensities that depend on
the pixel values Cg. Note that the configuration for adjusting the light

30 intensity per color is not necessary in a projection display device D that
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[0071] (1) Although a reflector 51 conposed of reflecting nmenbers 511

di sposed opposite each other is illustrated in the above first enbodi nent,
the 25 configuration of the reflector in the present invention is arbitrary.
For exdfplé27la tubul ar menmber (here, cylindrical) with mirror surfaces 51la
formed on the inner surface nmay be adopted as a reflector 52, as shown in
FIG 18(a). In this configuration, the pixel display light Ld output from
the light path Iength control nmeans 4 is incident on the inside of the
reflector 52, 30 and reaches the output reflecting nenber 58 after being
sequent idFplays sBonerhrope images. e ¢t senfiguratiomin mdnck mixelcdispbyi ightor ned on

T e T e e el
ot her. Rpfj,&Xe ls%ufﬁci&ﬁf.' egt o a3 MO 6 ils,egt“*,{ralglggr%ﬁgeap&&s%e opposed

so that the diSstance therebetween 5 varies depend osrtron (i.e.,

a refl egh@rnfadion shbwirdy thelight tdtensity fhredifferenesibey i Ednfkergsod el ati ve
to the other reflecting nenber 511) can al so be adopted, as shown in FIG

18( bp, dhatdispdaes enddpr tmbgesandemtes hisdermationtshowihggyadatioms imuousl| y
fromone end.to the gther end may b used as a reflectqr 54 s shown in
FIG 18(§onigwyation thett dfisplays nﬁ%ﬂ%@rwé&aaﬁﬁs #ﬁ@%ﬁs@e 1% He H9FD fi ¢ node
of the r.ef t j_n t.. lnventi [ i guration
ns 1 ghft PBF | liovkn chlibaRRERENtis bW S |eQCen AL RN 1 ohd ety 07 201

Al so, Wihkentiog anldi @Hy del Rity@bacdokdingly. ated in the above enbodi nents in
which light output fromthe reflector r 51 (or 52, 53, 54) is output to the

screen S vi a [PAé3but put reflecting menber 15 58, a configuration is

I bl e_{ i ch |jight t put. f th f t 1 t he, S
Gi'r dbet ot efonehd roniubtion FAF WeRBLHS A 5he 2Bokn etodoRen Byt
ref | ect o RheleoBling LOOIAY /7, AkbAS B AT hofH PMuclR o LD

adopts |19 miting odes o
the storage means 1, the configuration in which the acquiring means 2

acquires pixel values Cg and depth values Cz is not limited to this. For
example, a configuration is possible in which only the pixel value Cg for each
15 pixel is stored in the storage means 1, and the acquiring means 2 calculates
the depth values Cz based on these pixel values Cg. A configuration is also
possible, for example, in which the gradation values of the colors red, green
and blue specified by the pixel values Cg are weighted accordingly, after
which gray scales are calculated by summing these gradation values, and the
20 calculated gray scales are output to the light path length control means 4 (or
the control means 355 in the fourth embodiment) as depth values Cz.
Further, various types of correction may be performed on the gray scales and
the numeric values after correction adopted as depth values Cz. The
method of calculating the depth values Cz in this configuration is arbitrary.
25  Also, the acquisition source of the pixel values Cg and the depth values Cz is
not limited to the storage means 1. For example, a configuration is possible
in which the acquiring means 2 acquires pixel values Cg and depth values Cz
input from an external source. A configuration is also possible, for example,
in which the acquiring means 2 receives pixel values Cg and depth values Cz

30 from another communication device connected via a network. Thus, there
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20 different colors as a light source 31 is illustrated in the above

enbodi nents, the configuration of this neans is arbitrary. For exanple, a
device conposed of an illum nator (back light) that outputs white |ight,
and an LEOT-3Anel that adjusts the light intensities of portions
corresponding to the colors red, green and blue to light intensities
specified by the pixel values Cg may 25 be adopted as the |ight source 31.
In short, there are no objections regarding the specific configuration of
the light source 31, provided the Iight source 31 outputs pixel display

| i ght Ld awbomeohjectedenxpgardiogpdreeacqguisitiny sppoedindgnethddypravidedrdet col or s
have light intensities that depend.on the pixel values Cg. Note that the
conf i gur ACABHIRS Meads G0 HRE PrRSent dpvenizon acqmses thepixed ypres Ge aad

necessary, in a projection display device D that 46 PCTL3271 displays
mnochroﬁﬁpmag‘é‘?g@%% egsmau on in which pixel display light Ldis

out put at a Ii{g??ﬂ ntensity that depends on gradations specified as pixel
values Cg is sufficient. As is also clear fromthis, a "pixel value" equates
to ipforlpati gdthdwph agohfigutdtid wiastilnsirayed i thik Abeveeninbodimentsiin a
configuration 5 that displays color images, and equates to infornation

showi ng §rhightainomeagenis proiesked hyidisnosing a@roigctiph dpsplay fevineothoni theges.

Al so, the.lens 32 shown in.the abo nbodi nent s,.i § nof an gssenti al

ol oment | SICTHE SREIEREIve b SEROR N L proechih cialaldles i fgngy P07 10
(3) Althqt j t StH gt i 2 P ts in

whi ch th(Qaa Cag(ll ﬁ?ﬂgh&ngg%sb@%rs\é\%dtsﬁép:v@ﬂhgalﬁggs(ﬁggagﬁﬁgge&aﬁgglg]gu@%& from

t he st or shewnEanEIG, 19.helr thd configitativn shovm ¢h thivefigatyyithengojeetion 2

acqui res pixel val ues.& and depth values Cz is not limted to this. For
exanpPe, surfaeafd uprevided on the barksideof thaiserpeandyand dheisgeond migkorcy f or

cach 15 Btk %, 3 PR ECai e, RGBS P Bl i GG
CoT 1 S s, Ry oha it p My gt sy, vl v
wei ght ed ageives dit ndleysecafifl ahirror surface 82 from the backside of the screen S
passes selectively though the second mirror surface 82 (the remainder is
15 reflected). The first mirror surface 81 is a substantially horizontal mirror
surface as shown in the above embodiments.  According to this
configuration, pixel display light L.d that passes through the second mirror
surface 82 is reflected onto the second mirror surface 82 by the first mirror
surface 81, and part of this light is reflected again by the second mirror
20 surface 82 and output on the viewing side.
[0075]
Also, the projection display device D and the screen S may be
integrated, as shown in FIG. 20. In the configuration shown in FIG. 20, a
substantially rectangular parallelepiped casing 6 is provided with an
25 opening 61 in one surface {on the viewing side), and a projection display
system DS as shown in the above embodiments is housed in the casing 6.
This projection display system DS projects an image from the backside of the
screen S, as described with reference to FIG. 19. The screen S is fixed

inside the casing 6 so as to block the opening 61, and has a reflecting member

30 82, a transmission member 83 and a plurality of illuminating devices 85.
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whi ch gray scal es are cal cul ated by summ ng these gradation values, and the
20 calcul ated gray scales are output to the light path | ength control neans
4 (or the control neans 355 in the fourth enbodi nent) as depth val ues Cz.
Furt her, Bdr3Zdds types of correction may be perforned on the gray scal es and
the nuneric values after correction adopted as depth values Cz. The nethod
of calculating the depth values Cz in this configuration is arbitrary. 25

Al so, the acquisition source of the pixel values Cg and the depth values Cz
is not limted to the storage neans 1. For exanple, a configuration is
possi bl e Then tignsenission member &3 AeahPlateichapedsnpmber hayisgsopgcalnd dept h

For cxantT U DAFRGR AR 1 MER I RR G AHscie ot B T Elond e nan o Oy "ana
dept h h ' ' [ t '
networ k. hione Spsidrg OF "B IRAGHIE MARhoOR LR AR RAE AR, Hi

acqui si t sQPfase Wit hedntkgilehotitheptratisttigdsiohemeattity 83 A drRABEtdtdsthehe
present invention acquires the pixel values Cg and depth values Cz of
pi xel 8. pogyediion ssyrfjcepBs KotlyHthe Gos myurer surfanasS] lands secneld minrdrhe above

enbodi nents, i n i ch an image Ls project by di sposi ng roj.ection

di spl ay dutface $3 H%g]@rr%%%ﬂeﬁ{!;tegﬁa?b’m igf*v rsttomcl}’f'é’rs%‘%'g%% 11,8

proj ecti ' ' | . . ' Si: he

i oui ng SeaRRlal: Bt faPnllir el AR IRB: e Rl e HPRA Sl

confi gur #igh@LdShOMKe bdtohllihirrbebtifacs 82 BrOh&FhRRor thstfrhasmis bslypr ovi ded

on t he backsi de of_ thg screen S, and the second mrror surface 82 of this
proj ect i partsofithaqexél displyHaglit Id andreflsetsi therrast minslsis provideflisectsitog | ayer) .

Consequently, part of the pixel] display light Ld that arrives, at the second
mrrdf siprmiadrgdetergrpe @%ﬁ%@-di%ﬁ%ﬁﬁ%&&e Brstomagres sugfage Silvel y

[ Pougn + Kiad SGRRoF AL Y1 BHI2 6 i inE YBIALCES | cuchied SYAiEE The

t
first _mrror’ surrtace !S a“su _ I‘I_ZOﬂ _rror _sur a_ce as
shown i néhgrdPEhe caitoe Gf ThBSrojeltiear siivfacd 8. t IThese ¢RGHiA4IALI dvicaRi Xel

di splay light Ld that passes through the second mrror
85, seen from the viewing side, are buried so as to surround the projection
surface 8 in sections of the transmission member 83 covered by the casing 6.
15 Based on this configuration, pixel display light Ld that is output from the
projection display device D and passes through the second mirror surface 82
is reflected onto the second mirror surface 82 by the first mirror surface 81,
and then output on the viewing side and seen by the viewer U after again
being reflected and passing through the transmission member 83. The
20 brightness of the image can be maintained at a high level since white light
from the illuminating devices 85 is output at this time.
[0076]
(5)  Although a configuration was illustrated in the above embodiments in
which the number of times the pixel display light Ld is reflected by the
25 reflector 51 (or 52, 53, 54) is controlled by the control means 45 driving the
adjustment reflecting member 41 or 42, the configuration for controlling the
light path length of the pixel display light Ld from the light output means 3
to the projection surface 8 according to the depth values Cz is not limited to

this. For example, a configuration can also be adopted in which the angle at

30 which the pixel display light Ld is incident on the reflector 51 is changed by
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surface 82 is reflected onto the second mrror surface 82 by the first
mrror surface 81, and part of this light is reflected again by the second
mrror 20 surface 82 and output on the view ng side. [0075] Also, the

proj ecti ®€TdA28pl ay device D and the screen S may be integrated, as shown in
FIG 20. In the configuration shown in FIG 20, a substantially rectangul ar
paral | el epi ped casing 6 is provided with an 25 opening 61 in one surface (on
the view ng side), and a projection display systemDS as shown in the above
enbodi ments is housed in the casing 6. This projection display systemDS

pr oj ect s cemtroHuyethe @mnmmba@ﬂ@edg fouthut meanseh aGordmgitsthe depthwi t h
ref erence FI.G ,19. The nside the casing 6 so as to
bl ock th@aiﬁfé 43%&%*{ haaﬂagﬁ@% é@tqfﬁg r?éiiﬁéﬁme@t eeﬂecalqgr Be&ReLsi on
menber 83;a r I Vi P 1 The
transm sgllogg ?‘I@‘LIU @Vl é (#éatéeﬂgsh%g‘%ée%gﬁl{éﬁbg%% abqgnas ob’f gé% gbove

transpar gpmbdidBHts), ¥ha! t’He‘i‘é(b)QEhhﬁglx%nﬂ% rogsced ﬂ&mﬁbi‘%@ t#h889n ke
peri phery of the opening 61 he reflecting menber 82 is provided on the

pl at e5 sueflenter 41 acberdiag ks thiedepth i ues dlzsmi ssi on nenber 83 and constitutes
the 5 projection surface 8, with the first mrror surface 81 and second
mrror surfaé@®l bei ng arranged aIternater The first m'rror surface 81

is a substantlall orizo mrror Lects, the pixel
di spl ay IlghlAl%i & A& %&“?fﬂ)?ovr? ssh g g’ea}ﬁ %% ’6’?? at
transm tﬁlce_me RA" im® % W@hpé&%hsg'&pélﬁﬁeldlﬂi%skﬂlﬂﬁﬁi fsems%syse& g rest,
and i s provi de so as to 10 forma predeterm ned anglée .g., 45 degrees)

wi t h t hecéntirslling thelightfaahdefgth fiins d;heelagllrt szultcba%bml Ithé iptrgjeotion

i 1lum nating devices 85 outputs white Ii towards the center of_ the

proj é@t i surfage 1&ce cenfigneation Pﬂﬂn@lﬁath%égéﬁm&ﬁb’ aggptegie thati myrieshié vi ewi ng
B I X T e T S N L
ot 31 S REpiathe epol e, L2 b it i | on
in which a 3D display mode and a normal display mode are switched
according to an operation on an input device by the user, with an image being
15 displayed in the 3D display mode by controlling the light path length from
the light source 31 to the projection surface 8 according to the depth values
Cz (image in which a sense of three-dimensionally is perceived by the user),
as shown in the above embodiments, and an image being displayed in the
normal display mode without controlling the light path length according the
20 depth values Cz (i.e., image in which a sense of three-dimensionally is not
perceived by the user). The operation in the normal display mode 1S
arbitrary, although a configuration can be adopted in which the adjustment
reflecting member 41 is driven so that the reflected number of times in the
reflector 51 is constant irrespective of the depth values Cz, or in which the
25 adjustment reflecting member 41 is driven so that light reflected by the
adjustment reflecting member 41 reaches the output reflecting member 58
without passing through the reflection in the reflector 51.
[0078]

() The acquiring means 2 and the control means 45 (more specifically,

30 the instruction means 451) of the projection display device D according to the
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is reflected onto the second mrror surface 82 by the first mrror surface
81, and then output on the view ng side and seen by the viewer U after
again being reflected and passing through the transm ssion nenber 83. The
20 bri gh®Phds®76f the i mage can be maintained at a high | evel since wite
light fromthe illum nating devices 85 is output at this tinme. [00761 (5)
Al t hough a configuration was illustrated in the above enbodi nents in which
the nunber of times the pixel display light Ld is reflected by the 25
reflector 51 (or 52, 53, 54) is controlled by the control neans 45 driving
the adj abeyrembadiments raayrehthspalazeds by sgoopenation Hatyieent # drardgrare
controlli,ng the _1ight th length of the pixel .display light Ld fromthe
i ght oufipice shaissa G0 (entenb peecrein ol dads CUmBPTBraEsakh e  dept h

val ues i -l ted 4o i I : i<g tion. al so be
adopt ed%ﬂ \/\h(lfbg#wlc%t!ﬁgl Iél(r?\g']uté Iélta %&%1?%1 otqﬁgﬁgi@g@(i?sp datyﬁﬁ%gclf'#ﬂll_tgl%?s

i nci dent nfyuritBe ih ehb pebjeetibn displapdegrd Dy AL, REhie32 édnfigaidticn Wasg t he
orientation of the light output neans 3 according to the depth values Cz

af t er5 havluggratiedetn tthe abejec eufbodhmentsy st whith the | duve myntemtbef thél (or

after having made the orientatio arjabl e as.in the above iments),
At T nor P REmaRE TSRS Ferrn ton da et ishtienRated oy thestates T8l o o1

accordin . 5 s I il c i i.on was
CF ust r afad B BRI EMES chfe dribOUhlert SRordils & heARMIOVARKLON ¢

t hr ee- di MaNgheuehlyl & wbtidafrddbitifiiagtvhel deflRgtdd Bubit@ilofRahls ligngth from
the light source 31 to the projection 10 surface 8, a configuration can also
be addi t tlmakflgctadopblets ahbitramyk e ort exqropks, i eonfigdratpomycaan alsvabe wi t hout

cont L1 LS ALk B Dol e SSESTAAR S SSBESS R
dovi ce pyoehh, BER BFARNHARE et RS B R ORRS B8 BBnBBATRL ) octe
by contr gbHbgind anl ofithtipatdn tkeadepti vabtes Cz output from the acquiring
means 2 using a prescribed arithmetic expression. Also, the configuration
of the adjustment reflecting member 41 is arbitrary. For example, a
15 configuration can also be adopted in which a known digital micro mirror
device composed of arrayed micro mirror elements is used as the adjustment
reflecting member 41. In this configuration, similar effects to the above
embodiments are obtained if a configuration is adopted in which the angle of

the micro mirrors of the micro mirror elements is controlled according to the

20  depth values Cz.
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the light source 31 to the projection surface 8 according to the depth
values Cz (image in which a sense of three-dinensionally is perceived by
the user), as shown in the above enbodi nents, and an i mage bei ng di spl ayed
in the MJF82il di splay node without controlling the light path I ength
according the 20 depth values Cz (i.e., image in which a sense of
three-dinensionally is not perceived by the user). The operation in the
normal display node is arbitrary, although a configuration can be adopted
in which the adjustnment reflecting nmenber 41 is driven so that the
reflected nunber of times in the CBAIM& or 51 is constant irrespective of
t he depth values Cz, or_ i vvgi ch the 25 adjustnent reflecting nenber 41 is
driven sb th PI"W@H‘PO?Q*SHQ%Y 8VI5¢ CORPIIRBEust nent refl ecting nenber 41

reaches the out I ctin . Wi P i.n r he
reflection int %g(tl‘rué'ﬁég{etgp S%R%F@ﬁ%g?ga(%f‘g#ﬂéeﬁgcﬁ‘f Ai ‘%é)ttir}re‘%ﬁggf&énd t he
control J3RRRT urAREEoBRE1S dotdtitMting3Gh fhfed; NSt ructi on means 451) of the
proj ection display device D according to the 50 PCT-3271 above enbodi nents
may Be real i zedighy cudpptmadarenidres wiparttiaghizglibvper pixtdvaccerdinghtoathea CPU
(central processing unit) and a conputer program or by a dedicated circuit
manuf acthikelvalnet he prem se that the circuit be nounted in the projection

di spl ay devi ce,. Al sp, ile a.confiquratio s 5 .i.llustrated.i,n the above
enbodi ment s i%?"’%ﬁ gﬂlcfehléalg&r%l%gu&‘gmgeﬂ%%é&tt%‘gtp\{vlzdieﬁg o thed ﬂ:‘thg member
41 (or 4Rkphd nAeHlth ﬁ&iﬁé‘ﬁ%gn‘éggtgﬂﬁntgqgltﬁeﬁel or 89r6fREHGH shipfackdent i fyi ng
this drive content according to the depth values Cz (consequently, a nethod
for idenindying the reflected nunber of tinmes in the reflector 51) is

arbitrary. For exanple, a configuration can also be 10 adopted in which the
angll® of the aae?@gpfrﬂﬂawéprébﬁpﬁgn&@n%ht Rathylength ofrihealighh outritte of the

adj ust nent_ r.ef{ gct i er. 42 is_ identihfied.by. perf.ormn n operation on
t he deptpr?r\,pd‘f{f}e O&Hg‘hggﬁfow%‘ﬁ% Pﬁgngga&:hﬁ%rg]e 2 urfa(ffs??f%r‘imﬁr scri bed
arit hnetthg_(@igpﬁ%ﬁg@@ft}@lgﬁgel,t he configuration of the adjustment reflecting
menber 41 is arbitrary. For exanple, a

2. A projection display device comprising:
15 an acquiring means for acquiring a pixel value and a depth value for
each of a plurality of pixels constituting an image;
a light output means for outputting light per pixel according to the
pixel value;
a reflector having light reflecting surfaces that oppose each other, and
20 for guiding the light output per pixel from the light output means to a
position corresponding to the pixel on a projection surface by reflecting the
Light with the reflecting surfaces; and
a control means for changing a number of times that the light output
per pixel from the light output means is reflected by the light reflecting

25  surfaces of the reflector according to the depth value of the pixel.

3. The projection display device according to claim 2, wherein the control
means changes the number of times the light is reflected in the reflector so
that the reflected number of times increases the larger the depth value.

30
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15 configuration can also be adopted in which a known digital mcro mrror
devi ce conposed of arrayed mcro mrror elenents is used as the adjustnent
reflecting nenber 41. In this configuration, simlar effects to the above
enbodi neMCI-327@¢ obtained if a configuration is adopted in which the angle of
the mcro mrrors of the mcro mrror elenents is controlled according to
the 20 depth values Cz. 51 PCT-3271 CLAIMS 1. A projection display device
conprising: an acquiring neans for acquiring a pixel value and a depth val ue
for each of a plurality of pixels constituting an inage; 5 a |ight output
means f or. out fiitet progedtioghdisply gévied acoeding ttgclhﬁnt?)éur@exebmpaising a light
gui de body for gw ding the light output. per pixel fromthe |i out put
means to a podiXe tl@@rm@ c%mgm@eng khe bqghéw%nu‘efrprrbﬂ&hgb Ogml#face and

10 trol ht th of the |ight t put
pi xgl C?Pé’?‘ﬁoalnr?etoﬁ %86@53{139#3%@‘ g{*ﬂ’e&% h&fﬂ%on gurfage :atgcorg?nguto Per
the depth val yge %nwﬁ BEXS! drves et h?x]% b yscfjﬂfélﬁﬁ z?zé%@'a&' ng: 15

an acquiring neans for ‘acquiring a pixe ue and a dept for each

of a pl ukdlich theflightxedflecta dlyi fhet ieflpctimg fRGeberaid irgide itub® the Mehis f or
outputting |ight per pixel according to the pixel value; a reflector having
| i ght reﬁeﬁwlmseﬂatmheh‘aﬂed}ﬂpokeelﬂ;é&hn(thhsiepthrvaluezo for guiding the

| i ght output per pixel fromthe |light output nmeans to a position
corresponding to the pixel on a projection surface by reflecting the 1ight

Wi th thegrefl | E,a(m, f ing a number of
tines tha5f thgq\ %&%{&%{ﬂ?%@ﬁla 6‘?&%&%‘?@% t{Eﬁ@lem Lﬁvvlgeru}tg%gt neans i s
reflected by the deflebtingemeatierng supported so that an angle relative to a
10 direction of the light output from the light output means is changeable, and
the control means controls the angle of the reflecting member

according to the depth value.

6. The projection display device according to claim 4, wherein
15 the reflecting member is supported so as to be rotatable on a rotary
shaft, and has a reflecting surface whose angle relative to a direction of the
light output from the light output means changes in a circumferential
direction of the rotary shaft, and
the control means rotates the reflecting member to an angle that

20 depends on the depth value.

7. The projection display device according to any of claims 4 to 6,
wherein the control means drives the reflecting member so that an angle at
which the light reflected by the reflecting member is incident on the light
25 reflecting surfaces of the reflector depends on the depth value, and makes

the reflecting member oscillate in the driven state.

8. The projection display device according to claim 2, further comprising
a light flux adjusting means for changing a light flux cross-sectional area of

30 the light output from the light output means according to the depth value.
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e nsibau et b e 2 s o st by

25 surfaces of the reflector according to the depth value of the pixel. 3.
The projection display device according to claim2, wherein the control
means changes the nunber of times the light is reflected in the reflector so
t hat t he pef-8&nat ed nunber of tines increases the larger the depth value. 30
52 PCT-3271 4. The projection display device according to claim?2, further
conprising: a reflecting nenber for guiding the light output fromthe |ight
output neans to the reflector by reflecting the Iight, wherein the control
means drives the reflecting nenber so that an angle at 5 which the |ight
reflected by the reflecting nenber is incident on the light reflecting
surfaces of the reflector depends on the depth value. 5. The projection

di spl ay &evi céllzeprmeitian disptayadevige agenrdingita elaime, | vebeteny nenber is
supported so that an angle relative to a 10 direction of . the l.ight output
from the |ighttB§ueQRIEo § §géﬁgﬁ%é§SI E‘?fileéﬁ"o‘i Ii‘h‘@lb%rﬂf{ B‘Im%éﬂsateont rols
the angl e I I cGQE di e.de u . The
proj ecti 5ﬁﬁé‘f&s)[p)%8fﬁélé\% %:ié&g%g%ﬂﬁrﬁ%bﬁo&ﬁrglh%%#g%%rtm n&%ge%/ﬁ}ge Fiee? ecting
menbeg i §a3bRE{d ed so as to be rotatable on a rotary shaft, and has a
reflecting surface whose angle relative to a direction of the 1|ight output
fromthe |ighttheulightt floe axbustiag gesans chaxngascthd bighntflat cradisrsectipnal of t he

rotary shaft, and the contro] neans ,rgtates the reflecting nmenber. to an
angl e t harea of the oyput oweﬁt%hg b Qutpyt mpansysaflat thmbigntdlugy, devi ce

according.to_any. of ,cl ai 4 t rei ntrol neans drives the
reflecti %ﬁosr%sf%g]lon%gf%altn 5%asae(r§1gt gl%%%v&%fgc e&)?ﬁé’%ﬁléght refl ected by the
reflecting nenber is incident on the light 25 reflecting surfaces of the
refl ector depends on the depth value, and nmakes the reflecting nmenber

osci libat d0i n tTe prdjectivmsdiaplhy devidhacqrdjrertd daimi; fhebthed esinpeisangor di ng t o
claim?2, further conprising . .

a correction means for correcting the depth value of each pixel
according to the position corresponding to the pixel on the projection surface,
wherein

the control means controls the number of times the light output from

15 the light output means is reflected by the reflecting surfaces of the reflector

according to the depth value after correction by the correction means.

11.  The projection display device according to claim 10, wherein
the correction means corrects the depth value so that when the same
20 depth value is given to one pixel and another pixel, the light path lengths of
the light output from the light output means to the projection surface for the

one pixel and the other pixel are substantially the same.

12. A projection display system comprising a screen that has a projection
25 surface and a projection display device for projecting an image onto the
screen, the projection display device including:
“an acquiring means for acquiring a pixel value and a depth value for
each of a plurality of pixels constituting an image;
a light output means for outputting light per pixel according to the

30 pixel value;
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a light flux adjusting nmeans for changing a light flux cross-sectional area
of 30 the light output fromthe |ight output means according to the depth
val ue. 53 PCT-3271 9. The projection display device according to claimS8,
wher ei n tHGX-825it r ol neans changes the refl ected nunber of tinmes in the
reflector so that the reflected nunber of tines increases the |arger the
depth 5 value, and the light flux adjusting neans changes the |ight fl ux
cross-sectional area of the light output fromthe |ight output nmeans so
that the light flux cross-sectional area increases the |larger the depth
val ue. 10 10. aThghpgujdechadynfodigspdimg theviight awtpot diengixel fromi thedlighitur t her
conprising: a correction neans for coré,ecti ng.t he, dfpt h val ue  of  each pi xel
accor di nQUEBUY FReHHSte | D PosHIoR SHBIeEPARAINE todhsi Risel gin the progddion on

surf ace, #erei n;the control neans controls the nunber of times the |ight
out put f°8, ac?L’Sa?‘%e | ight output neans is reflected by the reflecting

surfaces of 1 hecstbPeidine @F clhdbi haidhiepdapinath doud light GAESEC T on by

the correction neans. 11. The proj ion display device according to claim
10, wher @en pike fromr tled light pagns meane ¢d The herojbepioh siafae accordiig tthen t he
same 20 depth value is_given to one pixel and another pixel, the light path
| engt hs ¢he denth valje oftleikel rom the 1ight output neans to the projection
surface for the one pixel and the other pixel are substantially the sane.
12. A projection display systemconprising a screen that has a projection

25 surfaqg andn REGeehibh WMisHia3P sfdtet \UcesrdifE & Clfhl 129 WhReldiRYheoNt O the

screen, the proj e%tl on di splay “device including: an acquiring neans for
acqui ri ngrejepiiselsurfddecofati@d scrdeptib comlpoced @f a &asthrefiecing svirthed Yorof pi xel s
constituting an inmage; a |ight output means for outputting |Light per pixel
accondd@i ngetlecting thgglghtmtpugm tg.a projection display device, and a second

reflecting surface for reflecting the light reflected by the first reflecting
surface on a viewing side, the first and second reflecting surfaces being

arranged in sheets.

15 14. The projection display system according to claim 13, wherein the first
reflecting surface is substantially horizontal, and the second reflecting

surface forms a prescribed angle with the first reflecting surface.

15. The projection display system according to claim 14, wherein the

20 second reflecting surface is substantially planar.

16. The projection display system according to claim 14, wherein the
second reflecting surface is divided into a plurality of unit portions, each of
which is a curved surface whose center protrudes more than a periphery

25  thereof.

17.  The projection display system according to claim 13, wherein the first
reflecting surface is divided into a plurality of unit portions whose angle
relative to a horizontal surface is selected for each unit portion according to

30 an angle at which the light output from the projection display device reaches
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PCT-3271 a light guide body for guiding the |ight output per pixel fromthe
| i ght output neans to a position corresponding to the pixel on the
projection surface; and a control nmeans for changing a light path | ength of
the |ightCBagput 5 per pixel fromthe |ight output nmeans to the projection
surface according to the depth value of the pixel. 13. The projection

di splay system according to claim 12, wherein the projection surface of the
screen is conposed of a first reflecting surface for 10 reflecting the

i ght output fromthe projection display device, and a second reflecting
surf ace therunémogBPRng the |ight reflected by the first reflecting surface
on a viewing side, the first and second reflecting surfaces being arranged
in sheets. 15 14. The projection display systemaccording to claim13,
wherein the first reflecting surface is substantially horizontal, and the
second reflecting surface forns a prescribed angle with the first
reflecting surface. 15. The projection display systemaccording to claim 14,
wherein the 20 second reflecting surface is substantially planar. 16. The
proj ection display systemaccording to claim14, wherein the second
reflecting surface is divided into a plurality of unit portions, each of
which is a curved surface whose center protrudes nore than a periphery 25
thereof. 17. The projection display systemaccording to claim 13, wherein
the first reflecting surface is divided into a plurality of unit portions
whose angle relative to a horizontal surface is selected for each unit
portion according to 30 an angle at which the |ight output fromthe

proj ection display device reaches 55 PC -3271 the unit portion. 56
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