PCl " 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 stereoscopically. BACKGROUND ART [0002] 10 Various nethods have

her et of or e &R 7Ir oposed for allowing 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 mage conposed of right-eye and |eft-eye imges
with parallax on a display device, and allowing the viewer's right-eye to
see only the_right-eye jnage .an he vi e 'S f1- 15 t he
ot eye | nBROTBETION RISPLANDEVIGH B RDIECTION ISR AY §TsTEN e Ve o
sense of depth that depends on the anount of parallax between the right-eye
and left-eye inages (hereinafter, "horizontal parallax"). [0003] Patent
Docunent 1*E§BEﬁQR%AE 2% (paragraphs 0002 and 0005) 20 DI SCLOSURE OF THE
| NVENTI ON  Pr obl em e Solved by the Invention [0004] However, with this
type of techni qeootl]lis necessary to restrict the 25 horizontal parallax to
within a specific range. If the horizontal parallax is too great, the
viewer 6f the inBbe preserfuinentipeselatnton wrohniauedensjewingephngnageke
seasi ckness, or the viewer may be unable to perceive a sense of

t hree- di merPHREFIRGAEE 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 perceive a sense of three-dinmensionality on the screen of

a display HACEGROTINDI&RITce is at the very nost around 8 mm (around 6.5 cm
if a projector is used
[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



to project an enlarged i mage onto a screen). Consequently, the viewer

cannot be nade to perceive a sense of depth corresponding to a horizontal
paral |l ax that exceeds this limt. For exanple, if an i mage whose sense of 5
t hree-di nétfisT'8%& ity can be perceived is to be displayed by a display device
that has three to four pixels arranged in areas 1 nmin |length, the nunber
of gradations of the sense of three-dinensionality (nunber of depth
gradations that the user perceives) will be restricted to between 24 and 32
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whi ch was caginiok WRdmaidel to yérvivef atdeasad\depsh icdaidsponding t® aPiayicigab
mechanismthat is_ able to allow a viewer to perceive an inmage rich with a
sense of depalaxlthalexesedothisdimitg Kdreexmpleef ah0d0Re Fhosolserse he above

robl em a. proj.ection display . .device. agcordi.ng,to, t resent invention
el udss TeeHamenRGrALER Cah e BEaveRg @ T diplassd WER DB S8t h
val ue for a¢ aafthﬁe@wfo%'rﬁelgfarpmgdoﬁmcmagutgdfni 1016tk ch R uibet 8!
out put means for outputtin i ght " pet pixel according to the pixe val ue, a

|i ght gui deraldadiynt@f theisehgof tierekidihie neitnplity feuniborelf depeingridatidght
out put neans to a position corresponding to the pixel on_a projection
surface, thad thecwermsircaresiswilbbeorairittagd ta hatyken 24 and &fggiadationke | i ght

out put per .25 pixel fromthe J.i ght ouf put ans to th raj.egti gn surface
accor di ng $6°% S’ﬂ‘@bteﬁt 93{1&&] 1'5%1 ai)ﬁﬁ’@lﬂ‘r&gﬁé}é’@ %‘ﬁeg"ﬁ%ﬂﬁ@w YR in
whiich {t,he ' : rceived.: t he
Vi ewerlto( us@??é’k%l R%?ﬂélggggﬁ Pﬁéﬂ %ﬁgglrfgf%éﬁ é%??\at 3%]&59&(1&?%% ggalrrp%%e, Qtltg% | i ght
| engt h corigridontabgngatiant isolthat hthel vigWermahhnbergs indd®niot perdeiwhtarout put

means to the 30 projection surface so that the light path length increases
t he | ar geradeqaagesense pfpkptBp7An phiegk of Aheoprisent tinventigncoiclyrag i on, a
viever of aa}rgivieﬁagtei iR .vs(ra %&' %He %%%\Cr)e 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
fooos]
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



the projection surface is able to perceive a sense of depth that depends on
the depth values, since the |ight path Iength of |ight output fromthe

| ight output nmeans to the projection surface is adjusted per pixel
accordi ng P&TtREldepth 5 val ues. Moreover, in thi's configuration, horizontal
paral | ax of an inmage as in conventional technology is unnecessary in
principle. Consequently, the viewer can be nmade to perceive an i mge having
a sufficient sense of depth wthout being restricted to horizontal

| 1ax. [0006 10 Al so, ) | gction displ deyi di th
oo R a0 A EE A SRS PSR AR B .
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val ue, a rabpacvaludsavines thé light pach lessthnef 1sghtf aapat tloai thwligheoagalt ot her,
and for guiding the light 15 output per pixel fromthe Iight output neans to
a positi onmemseptha prgectoon shefape ielrdpistad pesj piseli arcosdingaoetheydemhl ect i ng
the |ight vviIh the light re I.ectiﬁg SL%t‘fa es, andlag%gftro neans for
changi ng t Kaluasnh eV OXsOver dBdhis RN WRALION, (Ftzqpdal pRsadiax piokR tRE.P aght

out put neans i . the. 1] | - Sur f flector
accordi ng t“(%) R4 ﬁgé%é%ﬁ%f g%l}%éloﬁ ’tshléh%ée&gg‘é% %E&seéﬁ tgh gﬁ)g%ﬁ(?‘?%%t{f}gttlrhgn I n
whi ch the dapidyr ¥l besmade t6peesdivaas intzd haviride sdefdibnPss el yfedeiy t he

vi ewer increases the larger the depth value, for exanple, the control neans
control s t mathaeit ungdestridied tohorizantal narallas. ref | ector so that the

refl ected nunber 6@ tinmes increases the |arger the depth value. According
to this configur[% n, the sense of depth perceived 25 by the viewer

[ ' th I i | it f
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confi gur at idludb®hhzRqudling diedldsasr atqhiteng pitclaslidan@avddpthaadhe for
technol ogy i s unnecessary In principle, since the viewer perceives a depth
t hat dependsclyof ahplurslitieof pikelsintrstitofting ansmage; adightf putpudrmemgs for

e T AR N TN R Y A
paral l ax. [ight reflecting surfaces that oppose each other, and for guiding the light
15 output per pixel from the light ocutput 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 1s 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



[ 0007] A configuration for controlling the reflected nunber of tines in the
refl ector can be adopted in which the position and angle at which light 5
.output fromthe |ight output means is incident on the reflector is changed.
A confi gur &GW#71s conceivabl e in which the orientation (particularly the
angle) of the light output neans is changed according to the depth val ues.
However, it is highly probably that a | arge and conplicated configuration
will be required to change this angle because the |ight output nmeans is

often 10 co sed of varjlous, el nts such as a,light.source and a device
for  modul #RGERhERIGH: SRR IUERP Fb Ry PEEeFRHPAds R EOREIRAAIER o 1 he

pi xel val ues. %69'7Pi ngly, in a preferred node of the present invention, a
reflecting nmenber 1's provided for guiding the Iight output fromthe |ight

out put neans to A henfightfigéefobyonbllast ithe reflectedghtimban dftth@esdatthel neans
15 drives the reflecting menber so that the angle at which the _Iigggt
refl ected brgflettioe caof lhecadoptedeirbarhick thecpdsititonoand hanglegait whith dighitng

surfaces of the .reflector, depends on the.depth value. Ln thi.s de, ,t he
ol o o8 wHERSH EiATR TR i ST RO ARRS R IHOBR U tHEZeleeiod i GPRBERLY by
the refl ecty . 1S LOG ecl: ' cl@ﬂg t

control rreédr‘é&,gngﬁxggt{lﬂ% lISi Sﬂfd"%ﬂ’?%gghﬁgdﬁ ﬁgbp%%tca{t?%ln urfcgltl:;;em%féthgr bei ng

reflected Ryhgléleof tid ﬁghﬁrouﬁ:ﬁlﬁt feahsngathadigetli ate6rdiRattodgpedeighovalubss angl e
of incidence. Accordi nglto this configuration, a reflecting nmenber with

| i ght refl ddewevary ihéedighlyyptabably vbat 2 leake rand coppdisatadeconfiginapionf y and
m niaturize the confi ratjon in . conpafison t the orientati gqn of the
T ohe oot vl e femuired 1S kheRee Dris Bt SRte R A P 1R Ao R gien
orientatio ' - CQN a ' o] I C | tion
thiatt cgpﬂlai %8%130%% Jg:%g)%%lé)&%aﬂe%elgﬁdaﬁﬁe%sc%np %ggrgé)t% ?8%0‘*%'? ad(ral%lic%;?dt}h:a

refl ecti ng medbkkigathe QMY etitpud! fonbehe ddkehtt eclich ddeerdingsenthé pigsit i on.
[0008] 30 A node for reflecting the |light output fromthe |ight output
neans 4 PuRdegs  wWiccordingbt |iacei pyefervase meds dfetheidpesent inwpnidon.a anenber

supported Srgﬂecting 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



that an angle relative to the direction of the light output fromthe |ight
out put neans is changeable is used as a reflecting nenber, and the control
means controls the angle of the reflecting nmenber according to the depth 5
val ue. A knbWh3%ikro mirror device is adopted as this reflecting menber,
for exanple. Further, in another node, the reflecting nmenber is supported
so as to be rotatable on a rotary shaft and has a refl ecting surface whose
angle relative to the direction of the light output fromthe |ight output
means changes in circunferential direction of .the rotgary shaft nd t he

control 10 a reflegting membercpahs Adoptedoly Which, 3 member spppogtatesis on
t he depth | -NCi ] . ' | L ght
cor r espondi HBt S0 HIEIE blect 0+ YHCUlpbetibl] dfNRePLERE Morh By Pk e ligHE

proj ecti on suphudGRedReiLtipidedible i4/0kdd 45 adedRSiihg hendbRirSak®@Bhé guhbl on,
because the cross-sectional area of the light flux (hereinafter, "light

fl ux cross-means moakrds ahe )angle pitthier mflectiagl inghiberoatcprdingetintheldeptases

the greater the ref|ected nunber of tinmes in the reflector, the light flux
cross- séct | GHEE- aﬁe}sn‘awm Inghp PEZEhARYICeHE a&@@f%%taﬁ& is geHqcing il

smaller th t |t S 7 WA _ar f ' a not
I rradiated rte%gﬁ%lht g’i‘gﬁ%eg“ gfgglr)]@etr hxé@%%,ggeiq-re ?13 [ %gé%élvgmﬁfe ﬁ({’s ?‘F%é’ﬂre%(fux I n

this case, ghshoilse kblaghblet 6n ia¥othey 3hdftoBnd hali & le@éclidg! durface whose
Accordingly, in a preferred node of the present invention, the control neans

drives the amfleeelating wethealiregiareft thardighigivepat fiond che lighhoutit mearnsd by
the reflecting nmenber is ipcident .on the light reflecting surfaces of the
reflector aawéﬁa-sad%ﬁrq%f]ea%vﬂf daegEon f Phearatary w@aﬁefar@cl:hwow er

oscillate i i - | ght,, f ' |.a.e uni t
area cgltr? be&ﬁgég?o%e%gg%%%nﬁ%ﬁtl%gé? ‘%H?% *ﬁd %eantgrl#?h%t; g%%aﬁso%?ﬁ%% gt hi s

configuratieuey naking the reflecting nenber oscillate (using |ight flux
to paint out the entire unit area, if you like), it appears to the viewer

as though the Ii@l@@%s 30 being irradiated onto the entire unit area, even
Vcw;ﬁg e(r:lﬁl;ln? f;?d oy | %ﬁ%%la,]‘lg(, %Cé%% I?qééepggqr{fgg&ig%f litghgggrr!egpc}nh 1n{r;%(]; I1: g %)?xrels
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



a plethora of tinmes, a drop in display quality caused by this is suppressed.
[0010] Alternatively, a configuration can also be adopted in which the Iight
5 flux cross-sectional area of light output fromthe |ight output nmeans is
adj usted i "P@EV&Hce to be larger the greater the reflected nunmber of tinmes
(i.e., the larger the depth value), since the cross-sectional area of |ight
flux on the projection surface becones snaller the greater the reflected
nunber of tinmes. That is, in this node, a light flux adjustnment nmeans is

provi ded for 10 changing. the light fl cross-sectional, area of |jght, output
Prom the | HRbeR of e rismire milbbton g rebaRenaE srRubrus B Seertlsdies
configurati ' e h -1 Ol ] fs er of
imes i n t HoBItBprLat s, 8 P A phenlEF aag AR Red BF (hi% i BEbBRI L e
| arger the depthjpoaalue, for exanple, the light flux adjustnment neans
changes the light flux 15 cross-sectional area of light output fromthe

| i ght out put neaAlteswatively, alvenfighuiiion (car alsode- adaptednnl whichathenlightases

the larger the depth value. Even,if . the |ight flux cross-sectional area is
Fduced b ol 1% G5 R ERoRt lightrastnnet iog G GERE GHIN: drapioas

quality cau LS.l C ' ' c]%? ratd

because the&ﬁﬂa%t\a #‘*]&Qv%lﬁ%etst{?gggag%&tﬂge gﬁ%tglgtt %lgﬁeggét?gce Bglggﬁrdgg&nade to
extend over(ikhehenhigde® thbideptli @alw) Csings tige bdsbRestidMalearealddlibhl ik t he
light path length fromthe projection display device to the projection

surface di fither grajegendsurfacn bebemposimdliar tie greater ke refl@sad equebed gf even
if the reflected mber of tinmes in the reflector is 25 changed .ac¢qrding to
the depth vamgs, fhat Il?’dﬁtthd%lﬁpqeeﬁg]ﬂ&lq‘ P adiusirmept meane subrowasd % ¢ he

pr oj ect{.on Vi Mo 3 o, hee ki ght . t
dependsmon %Jgg]g%ttﬁgv% ueﬁgge&togg? ﬁrl’(tgm{dﬁlﬂf #Qeetraeﬁt(»:!allggﬁ ‘Wgﬁ{ Iﬁ&ﬁ’g{}%%hé%}g?hs.
Accor di ngl youtpiit anpaeé act@dingpde e ddhprehent Bavednin @ncordigig@tioacin on
means i s provided for correcting the depth value of each pixel 30 according

to the posiwvhish the resnperidmegnsochangesi iee reflected puojhest obhimes fincthe 6
PCT-3271 " A LS Bld: the TERDSo M BbTof BR8] chd et BES ol
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

26 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,



the light output neans is reflected by the Iight reflecting surfaces of the
reflector according to the depth value after correction by the correction
nmeans. For exanple, the correction neans corrects the depth value so that 5
when the sdfE@&fit h value is given to one pixel and another pixel, the Iight
path length of light output fromthe |ight output nmeans to the projection
surface is substantially the sanme for the one pixel and the other pixel.
According to this node, display of an inage is realized in which depth
values are accurately reflected because the d%pth va%ueﬁ gre corchted
accor di ng tand the cpatisl speanseepiiselstthenignbenef Simpe thabHeht prbny rpap121

ac ; e o oL HOP . ]
boes 1 he pribeolERt Pyt mith. B Feeaed, 5 e Helcrrfiinl] SRkResSICHAT, | "
i ncludes a 3qLeRR hb@kalias 8 HeOlepth AR1aHT{BGE canBcoR By Ghbi &trédtsd] ay 15

device for projecting an 1nmage onto the screen. The projection display
devi ce i nclydens.anFac guamiphyg the apsrectivnangans couyeatspibeadepthlvsduand thatept h

value for each of a plurality of pixels constituting an_i mge, ai*elbi,ggt
out put Smeawmben she sampdenthgvalugrs ghvan t QBe pysfd@mf greother preelptieslight) ue, a

i ght guide bo for 1 di ng, thegli ut.qut per, pi xel frqomithe |ight

out put near@tgop%’(gtg ‘1?8@%‘?‘? Sﬂt@rﬂ)}r ffé’é‘gghﬁﬂﬁ'&&t 8“&1’(& °28F t8nt eh%roﬁ?%}‘%bt i on
surface, ang,g, ec?é"ts'h%taﬁﬁ?zpﬁf fte &NABYR%IR bheMixBRtind EROUELGS pixg. | i ght
out put per pi xe fromthe [i'ght output nmeans to the projection surface
accordi ng tAcdobéimett this weddee dofplahef phrimlageAs cealizethint whidh depthnfalges at i on,

simlar effects are _obtained to the projection display device of . the
present i nvaetacsHrataly reflacted pecause, the daptiyvalusstargrrostactes dcerdinetecr een

i ane otk pubEaroEt bps Gjoaden e bepELiSE uleEe, and a second reflecting
surface for reflgphiong the light reflected by the first reflecting surface
on a viewing side, the first and second 30 reflecting surfaces respectively
bei ng arranged iThshpresent idventidhng dso spicfied aBETpBHAZdtior displapspsteon, t he
'Tght out putthaft ru%rens ttﬂg p%jgj;:t?gltl id?sri)lggir ﬁglria(% d(tjegt\:/li'iggd ggcr)]vet.)e 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



reliably output on the viewing side. In particular, the reflection of the
viewer on the projection surface (i.e., the viewer is aware of his or her
own figure on the projection surface) is avoided if the first reflecting
surface i s FCBst antially horizontal, and the second reflecting surface
forms a prescribed angle with the first reflecting surface (e.g., 45
degrees). Further, if 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 thereof, light reflected by the second
ref | ecti ng configacetionn the loghtpoutyotefrom 1hevpmgechiosn display deoiicegcan be
particularly suitable in the case where a Jarge .n er_ of viewers, view

i mages on arehagbb-%a% ofc theiewing %ecfdh@arefm t thy reflgrtap of the

b i al . I ' ' | £ d
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reflecting fidiirbas®e tRE i1ojuctRA: suiiface) idi BRided UNEe AiRes feictity sWHAE IO that
depends on the position on the prohgctlon surface is suppressed if the

first réfl eatbistaptsally hoeizostali sndiebe setomdarefleatiakisuyface forms apoesdrdresl whose
angle relative to_a horjzontgl surface is,selected for,each unit paqrtion
accordi ng tanglevihgthe I’SW@HC@P@ rﬁ“rg?ﬁ?pﬁﬁ-g-f geees).oj Burthen i et ay
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DRAWNGS [00151 FIG 1 is a block diagram showi ng the configuration of a
proj ect i on therayd] Hghs yeflected dyotlui sepond raflectibg dunface cah hdeugreseer a

' tion. 30 FIG th fi t] of an i e to be displayed b
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of viewers view images on a large-scale screen. If the second reflecting
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.

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 FI1G. 2 shows the configuration of an image to be displayed by the



FIG 3 is atimng chart for illustrating the operation of the projection
display system FIG 4 is a block diagram show ng a specific configuration
of alight 5 path length control neans. FIG 5 shows the content of a table
referred t F¢H3dHe |ight path length control neans. FIG 6 is a front view
showi ng the configuration of a screen. FIG 7(a) shows the inmage of pixel
display light extending over an 10 entire unit area. FIG 7(b) shows the

i mge of pixel display |light extending over only part of a unit area. FIG

8 shows the confj gur_atf on of the light path length control neans according
to a secon®reHsHEDHAPIagISYSHRMpr esent invention. 15 FIG 9(a) is a

cross- secti onal WG SEERmRREe O alratfif ehf oppiiics of edrojoction 3 2

cross-sect i@gglay\dy@teieen froman I Xc-1Xc line in FIG 8  FIG 10(a) is a
front view showmng the positional relation between a projection display
devi ce and a pr df K2t £ as ashiotkaBag2im Hhewing (dbppediia configurdteon sfiavlight t he
posi ti onal reilaiti on between a projection display device and a projection
surfaced Firathien aorﬁr@c%eané-gr am showi ng the configuration of a l|ight

path length co I ns 1.0 0, 1 f I.r: odi.neni 0f _the
present invent Plf%(? %gﬁ (I%'Iv%thelﬁgs e%l\?\g) fta @ggeo%f?%ﬁglgp ilggﬁgﬁlgg]tlr}faéhtlgw put
means in a coRkR1eRéd) di splay systemaccording to a fourth enbodi nent of
the present invention. FIG 13(a) is a front view show ng the configuration

of a screen in &FIGrojserfion viewphayisy thevrligwradiongof osaetnf t h enbodi ment

of the prosent  ag. i guenty on. 0, BT 327 o] Gioh3) et o ailh e 0E0 oY o ©
' 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. 9a) 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.



FIG 14(a) is a front view and end views showi ng the configuration of a
second mrror surface of the screen in a projection display system accordi ng
to a sixth enbodi nent of the present invention. 5 FIG 14(b) is a front view
and end vi &48-337dwi ng a further configuration of the second mirror surface
according to the sixth enbodinent. FIG 14(c) is a front view and end vi ews
showi ng a further configuration of the second mrror surface according to
the sixth 10 enbodinment. FIG 15 is a bl ock di agram show ng t he
configuration of_a projection _display system according.to a seventh

enbodi nent of tr@%ﬂe{%@%’cs ﬁ‘fh%]r?trg%&."leviffloéva{l@%IPBV\EOIL‘%%f fi}%?aﬂirﬁ@-of an i mage
for use in a prajesty ogm displ . cor di . O fi ofe .t he
s L o T S A SR SRAM AR5 B b PR

confi gur at i@ nfirRIOhBFhEOH tHY SRbaY 18 SHRIPASGPRIPIY, bpstdnsS 86QRdingode of

t he seventh present i1nvention. FIG 18(a) iS a perspective view show ng the
confi gur at itor siktlaembeilimendof ocpredienty inerdiomdi fication 1. FIG 18(b) is a

per spective view show the caonfiguration of 20 refl ector according to
nodi fication 1. HGs 1fg€%)lsi 3 gfcﬁ@r SPe¥t Rpd wngg%w BROWVHE cbnfirERAtat i on

of a reflector accordi Rg.io i.ficati bl 1 ws .t h onfj.guration
of a proj e&PFﬁﬁumg‘%ﬁla}??s;&%en%ggoéléicoﬁl #"’3’3 ,gs 4y rgacgoach?li@ﬁgor¥54ih§5 Slgftg 20
shows the coifddm{eti on of a projection display system according to

nodi fication 4. DESCRI PTI ON OF REFERENCE NUMERALS [0016] 30 DS: projection
di spl ay system HIG.pridi@ctis oa dicsyl ayewlewnde endl: vi¢ws aglowignsy futthd?Cr 3271

2: acquiring neans, 3: Iiggt out put neans, 31; light sgurce, 32: lens, 35:
light fl uXORBEUEALIOR fEakBe sewnd) EYEoNefyafacesscgording; togghe wspithy y
shaft, 855 .

S | 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,
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control neans, 4: light path Iength control nmeans, 41, 42: adjustnent
reflecting nmenber, 411, 421: mrror surface, 412: fulcrum 413:. netal plate,
5 422: rotary shaft, 45: control means, 47: correction nmeans, 451:

i nstructi olPChé2ifls, 452: nmagnetic field generator, 5: |ight guide body, 51,
52, 53, 54: reflector, 511: reflecting nmenber, 51la: mrror surface, 58:
output reflecting nenber, 581: mrror surface, S. screen, 6 (6-1, 6-2, 6-3,
6-4, 6-5, 6-6, 6.7, 6-8, 6-9) : imging device, 70: casing, 8: projection
surface, 81: first mrror surface, 10 82: second mrror surface,_  TBL: table,

Ld: pixel & oeairing eanshg: light putidameans,.31; hight sepieeos2blens) §5° Bght zont al

s |N%m"?ﬁ%tf% 55 o5 pBlihanpbsh ik e SRg ot ehal aog

descri bed %hdi‘ bransef £ BBRE JAK Mndhawhigs) Me4est hat 4oradjasussence of
descrlptlon di mensi onS and proportions of the constituent elenents in

t he drawi ng@ﬂesthﬁgnnbﬁib@w 4ty et 21¢ emiredrt wndacenei@r duleghm, 41Gmmdtak plait, t he
actual 20 el enents. 0018% A. First Enbodinent FIG 1 is_a block diagram
showi ng5t het22onptaiyr ehalsnder cantprlopeansoh’: @irsptign wém% metBdiong to a

first enbodi nent the prese i nvent i g t he
proj ecti on BFRP agg‘% §§ ‘?% g gorpr 0j Ié%%tl §H“£€1 gﬁﬁl ij \lﬁcé‘,3 ggnd a
screen S h ] arrow
Shovs t he BoPRoicE, 2LP, ﬁﬁ*ﬂﬁﬁs‘%ﬁﬁ% P Ml atfatg ?“éév“‘% RSB, Bken
by el ect r onhembegsdE r(ld‘&bﬂ&urfbﬂﬂﬂ)]mréﬁ(ﬁ BHE-hrépe6ts, 6ﬂ4CB Spbay 6e8\d-8e D is
for projecti n)q a color_ image 11 PCl 3271 (herei nafter "di spl ay i nage")
conposed of6 8 mmaamgtcifeve&e dF erngnd cprpr?@twarsa}ré%qep @W%@@S@fa@he

33{ gﬁtn lﬁe @déﬁe&% Icrixglﬁfo %Rr a%gﬁ‘ﬁiﬁatgag;m glspia'lynﬂgﬁge}gu anit arI ' ght

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
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4, and a light guide body 5. The storage neans 1 stores a pixel value Cg and
5 a depth value Cz for each pixel constituting the display inmage. Various
types of devices can be adopted as the storage nmeans 1, including, for
exanpl e, a MaF@di sk device that incorporates a magnetic disk, a device for
driving a portable recording mediumtypified by a CO-ROM or a

sem conduct or nenory such as a RAM 10 [00201 The pi xel values Cg are
nuneric val ues showi ng the content for display by each pixel. The gradation

v 00 o RS SRS LS P et i PR B R .2
10 o PSR of o AR ARt S o,

vi ewer U peidg?'iﬂﬁg thBARS, @ﬁgh?bﬂﬂ)tﬁ%bhh@&eﬂ li%fﬂérﬁafﬂﬁflel@@%&mﬁﬂﬁ thed@er the
dept h val ue . In other words, the nuneric values determ ned as the depth
val ues Cz dtamsbsbghhgusdmbodyr 5.t hfheepirhge peeayei 1 etbrby a tpixelwiadwe CglandThe
gradation val ues of the_ pixels when 20 representjng . the i mage usjing gray

Sﬁa| es, 50:1 %&%ic"ﬂl&?@g @’éleé‘ghaﬁlé sonsteiyimg knedlighlayolmage: r oS hs on
these gra ’%rggg O%ahg‘%%egrc%nugsi %@@{:Eﬁeas Sﬁgt gtlog%%é;?ﬁ??%% ll,nintcﬁFdiBéiet?ﬁ{"t

enbodi nent case | S assuire I'Ch e’i’scons ed by

pi xel's arr aygenple, B haviPeiskodeviey tEANIRbrpdr@¥6s andabnatieaedk, of dveics ifeal
colums, as shown in FIG 2 (mand n are both 25 positive integers). For

this reasonriving @ xportableuescaylingd méthudeptypifial uby aCzZCBrBOMoroed d n t he
storage neans 1 fé)r each of "mx n" m nunber of pixels. The acquiring
means 2 rea§EICHRANCIOR MEEPTEeuEasf depth values Cz of the pixels
sequentli ally per[oabﬁﬁl fromthe storage neans 1, and outputs the pixel

val ues 89 to the T'ight output neans 3 and the depth values 30 Cz to the

l'ight path | engtThe opikePlval@n €4 ard 2nidadrid2¢aluesOdRdwting! BBe | dogitdnto o ut
means 3 outputs |ight per pixel according to the pixel values Cg input from
t he acqui r idigplmydnseach pixeshdlire gradat@n valuesef theyénlors 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 22 number of vertical columns, as shown in FIG. 2 (m and 2 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  Czto the light path length control means 4.

12



out put means 3 includes a light source 31 and a lens 32. The |ight source 31
5 outputs light (hereinafter, "pixel display light") Ld per pixel whose
wavel engt h conponents corresponding to the colors red, green and bl ue have
light intediM3254 that are specified by the pixel values Cg. Mre
specifically, the light source 31 has light emtting di odes correspondi ng
to the colors red, green and blue, and controls the |ight em ssion
intensity of the light emtting 10 di odes corresponding to these colors
according to the gradation values specified by the pixel values Cg for each
color. The Iens[ngﬂk a convex lens (condenser lens) for converting the

[ | di I i ght,.L f h i ! 31 . 0] dall
o el disptay gt s AR LR LG A% S0 ce) SRS atbshant e
out puts pi xgh,&i 8 'i%?ﬂu’t igeih the a%&ﬁiﬁﬁ@%é’dﬂégz.lt 0AE3RBwhIAnOkId e ﬂ?]!etl!i?{t' ty of

pi xels in order a edetermnedtine intervals (hereinafter,” "uni
i nt erval s" output deangresehidesrbhghtenirce Fealda lengs2.edThé tighowsymet 3Af pi xel

display light Ld are S\gh;ched at unit intervals fromleft to right per row,
and tar et ottputes light Sherenatierr opixedp dizplapt Light™) ad-ds Hesan pikegl twkoser r ows

in FIG 2. Th ' i xel displ |ight Ld ' to t 2 i xel i
the 1irst reayaen et pancis rofbepenest FR BB RE<eder ansd b b or
the first FEAVEPORR: e P8 TEREDR' PHE i o
pixel 1 DRLPPORHE A EIact BY AR p Vel G0 ERIREPRAARY 1T e

end of the thedixhsomped 31 Hagrlyght, eraititposdiodes chir€spchdiflas thexelordirsd| ay
light Ld for each of the n nunber of pixels belonging to the first row has
been out putgrees apididue cardrentrpisdire lightrenissiomningénsitieobibedight ¢mithimgsecond
rowfromt irst__column to the nth.colum is then putput, sequentially,

i ter W criiedis, SoprseRER e S piear Shiors HHEpiek ™ Be ! REdaTE SaeBge (one
frame). |f shbgimedl BPLRY plBRI81ics OgTOY bach LHBAC TREPARES? &f a RoRVEY Bdst Y Of
still images arrarged on a tine axis, this series of operations Is repeated
for the ent{coredend@rdenyl foy dommgeting Ihe(Pix8P AisplpPARAt Lasowpawtram theG 1,

t he pixel display light Ld_ output fromthe |ight output nmeans 3 is incident
on the | i ghighisomacyddyrosubstantpally pgrellolkight. e Bpged on this configuration,

the light output means 3 outputs pixel display light Ld 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 Ld 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 mth 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 1mages
arranged on a time axis, this series of operations is repeated for the entire

30 display image.
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control neans 4. This light guide body 5 is for guiding the pixel display 5
| i ght Ld output per pixel fromthe Iight output neans 3 to a position
corresponding to the pixel on the projection surface 8 of the screen S. Unit
areas Au c@dE¥yondi ng to each of the pixels constituting the display inage
are demarcated on the projection surface 8 of the screen S. That is, unit
areas Au are demarcated over the mhorizontal rows and n vertical colums 10
on the projection surface 8 so as to correspond to the array of pixels in
the display inﬁge. The pixel display light Ld corresponding to the pixel in
the Ali row (i BER8Y a positive integer satisfying 1 <i Sm of the ,nth
colum (/ being, positive Lnteqger, sati sfyi 1,.< n), i ui ded by .t he

l'i ght gui de bodyA%SﬁPW‘tWeFE‘#i g 5?%81’533 %FB‘%%I@# J‘gﬁ"gpuf‘ﬁgm}lt%ﬁecl m on

t he projecty - L : | : T i ui de
body 5 has%ggﬁg?#%%q%res 15%153%15 ngggﬁ%tlb%}t& égﬁ %@89 Pr?g‘hgel@tﬁ%élréﬂg?athrgéﬁ ef |l ector
51 is conficght@ll meihs at. palhis dightogpide aly &f isefolri g dimTblkes pitslidicphly ar e

di sposed at a di stance fromeach 20 other so that their res&rect ive plate
surfaced adightubdt antnull per ppixal Ifegm tha Lt guirecawans1d tr @ Positda on t he

opposi ng pl ate surface f the, reftlecting. nenbers 51 The m rgor,.surfaces
S Pr bicorePaRAte Bt e PG obbedpI gt St S b the dtielhrhocURHer oof
Based hi . . L i : o i Li aht
path | ongt 755 AL PSR Ring (b2 HTT (HB' REl BB inp Hhe cifply el | 0

repeat edl y arefdeacafshtad toey tied phyjebtion tshefarers of thurdeaeds So1 ThatTiBeuaiit put
reflecting nenber 58 is for reflecting the pixel display |ight Ld output
from t he refrbasdor asdemascatad oyeojthe i borizentdlaowesgand mvesticgl ednn®s and

ol EATE T RN SR AL N
L0 1t Sy 1 P, C) A RSt oSl T Bl g et
| i ght pat h ftlengwh(ideihg al positivs idtégerfatistiaggl rgr £he) bf ghé Agatdlumn
being positive integer satisfying 1 < s < n) is guided by the light guide body 5
to the unit area Au at the sth 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 511a are formed on the opposing plate surfaces of the
reflecting members 511. The mirror surfaces 511la 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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| ength of the pixel display |ight Ld output fromthe |ight output means 3 to
5 the projection surface 8 according to the depth value Cz of the pixel. If,
as in the present enbodi ment, the nuneric val ues determ ned as the depth

val ues Cz iRCT-82™e the greater the depth that shoul d be perceived by the
viewer U, the light path Iength control nmeans 4 changes the |ight path

| ength of the pixel display light Ld so that the |ight path length

i ncreases the larger 10 the depth value Cz input fromthe acquiring neans 2.
El aborating further, the light path length contraol neans 4 chagnges the
nunber of tiraskatqdhents thefaosrespopdingupddraapee! Bie projeaiion wga@ &el

di splay |ight Lg ﬁgtfut per pixel fromthe |ight output neans 3 is
reflected by th 0027 or surfaces 51la of the reflector 51 according to the

depth val ue Cz Oglﬁrhegh? 'q%ﬁ)i(lelgﬁﬁ‘glﬁ co&ﬁo?%‘ﬁeﬁl tigﬁ%lpﬂ?éx?éiﬁ@%erﬁéﬁtt %%Ql of the

mrror surfaces ails e reflected nunber of trnes dIiff

accordi ng tlengtlecf e pixwl digstayilothtald ohiwht frohetipé kight dusphteyndaingl8 tdd i s
incident on the reflector 51. The |ight gath | ength control means 4 of the
pr esent Senitdei pruspectismasigdace Bacapnsling 40 thoudephh vadueGecof thespiral Ifgdt Ld is
incident on the reflector.5]1. according to 20 the depth val ye . r
speci fi cal 1% e @Te5t epRpRimentyt ecﬁpﬁn‘e&c FRLSS detepmupy ?:‘S'tcﬁ’(-f\9 g%%ﬁ%e of

i nci dence ' LS Phaerbh it tHeddOptHt Beat ShOGI BE pRbeeivad® Hyhae t he
reflected ﬁf%%%%yfﬁ?‘{rﬁgiéi n%?%ases t he %g’r ger the&lglgpt%p\?a eu“é CzHyhi neput

from the acuwel Nl thedightdath dendthi conlm] meddract ehlangadidie Iofhtipathdengidcr eases
the smaller the depth value Cz). 25 [00251 FIG 4 is a block di agram show ng
a speci fi c aféheirgueldisplaydighthled sp ghat thralight paid: lenathinereagesathe largew shown

in FIGS. 1 and 4, the |ight pat l.ength control megns_4 has _an adj.ust nent
ot |'ectiong Therdsaith #iun oo frors, HideruSae enlT el Elhie g REtisng
menber 41 1§, .a S i 3 t gl ar r Ledl he

pi xel di s'plt(?il;/3 Illﬁgﬁt bﬁf}ﬁoll%![n ut %rrg:r%&l 15 PC#-%%%B%FE‘;{WQ%"EQB(&?&}?Hr}r%%g'ns 3to
the refl ect(@er&haliyry Glllectednguinber pif tiined!) sileayixel idgdptlay digharidd faspat m rror

surface 411 that mrror-reflects the pixel displa |I%ht Ld that reaches
the surfacererhpizebfrontithe hghtieutpsiimeans ddsingélected by the mirror surfaces

511a of the reflector 51 according to the depth value Cz of the pixel. Here,
15 because the positional relation of the mirror surfaces 51la 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 pixe! display light Ld output from
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menber 41 is supported by the casing (not shown) of the projection display 5
device D via a fulcrum412, and can be turned in the X direction and the Y
direction (directions at right angles to each other) on the ful crum412.
Further, aBREt3871pl ate 413 conposed of a magnetic body is set up on the
opposite side of the adjustnment reflecting nenber 41 to the ful crum 412.

[ 0026] 10 The control nmeans 45 is for controlling the orientation of the

adj ustment reflecting nmenber 41 according to the depth value Cz input from

the acquiring nmeans 2, and has an jnstruction ans 451 apd a plurality of
magnet i c fitBEdiginentyr means 3 &étémaﬂe?tﬁrpﬁlcg?zrﬁﬁww panxel display

generators ;4 nerate a maanet | j e er : X [ f: the.
instructio lg%é Iﬁsga?%&i?f,a ah Irnsa(fa%dg %gli F&g&f %}fﬂégﬁgﬁgétﬁﬁée}lﬁélgcﬁg }aér field
whose strengify 1deRAAESIRARhEN RRPLLAMECY OlHc286f. THRid RAjudtaldin réamgd51
causes the Tmagnetic field generators 452 to generate a nmagnetic field whose

strength deeabds 4inist suppbepichby dhaeating pttsHomanh dfttheauuiectiongdispbays 2 by
suppl ying the nagnetic field generators 452 with a_valtage that depends on

20 t he @eptdevias Heviesa falcragndl?, andear broiraed dnithe Fdizactionand theYor the
dj ust nent g.ef | ecti nber .41 It of, th ticefield ted
oo ot oo, LRl 5L aeMRARE e B B i Bl WLBelTo B0 v o, B2 oL

so that th®,;3R6t e GhetlSlath MilBrE%%p({]s%m (ﬁcﬁixﬁggﬂ@tﬁ@%ﬁdﬁgsrs@ta&ﬂ l\sﬁ i a -

hori zontal surface Ls is an angle 0 that depends on the depth value Cz.

[ 0027] To eyposite sideofittievadjustmentnedftasctingomemdmast 14tolthecfuborant d12. t abl e TBL
held in a storage megns (not shown). In the table TBL, as shown in FIG 5,
t he positions ofOB?Q | s are associated with the contents of the drive on the

ont ent) 30" and Bmrtde by A (SARg, ShtsolFRE" GRE orfoyfianigR of e
(Gl e e e e T e e
adj ust nent thefdcquining meae?, add hias adr insgruetsimqeansetilesnd af plaraligesfer at ed
by the mag qg;igl(l:etfi(i: eflleqd 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 8 that depends on the depth value Cz.
25 [0027]
To execute the drive, the instruction means 451 refers to a table TRL
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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generators 452 in the present enbodi nent, the voltages that should be 5
supplied to the magnetic field generators 452 are specified as the drive
contents of the table TBL. The content of the table TBL is predeterm ned so
that the piBl-32filspl ay [ight Ld per pixel reaches the unit area Au
corresponding to the pixel on the projection surface 8, and the nunber of
times the pixel display light Ld is reflected in the reflector 51 depends on
the 10 depth value Cz. The instruction neans 451 firstly retrieves the depth
value Cz input fromthe_acquiring neans 2 fromthe ta%le TBL, and reads the
@

drive contmambesdlespsatiagds forigverpideth vatupCadOsy), Cré rotthiaéwas heept h
val ue Cz fro :flrhe ihl \E/le clt%nt ent asspci tgd W t H tSl%i S, geﬁflh t\i/al uee (ﬁ Her e,
the i nstrdﬁ??r% MRAAG GBI e HECE SO ACBS RS TRt eF s Bt b n) 15

whenever thg dgphpivkal Uei apfmﬁggstiei Beld GRnstidert bYYtRe Sinaghetidi ABIRY

image is input, and identifies t position of the pixel based on this

count. Al teemeaitorel 452 anctiidf ipgeseaiti embodimensi thee voltaghs chat hshoadd e i ng
means 2 notifies the position of the pixel toget her with the depth value Cz
to the 5i nswppdiedofp thanmagnetic Theldi generasensofddeanes sumitiehas Hae Waive he 20

adj ustnment refl ecti.n 1 suppl yi the v e_s I fiedqJn the
read drive C88L?%t1§ft°fttge P%@eﬁ%ﬁet ?‘ilefcpgf)ed%gogﬁg? ﬁ?glreghgggs p%&.ﬁe%g{ﬁdﬁo t he
angl e 0 of (he A USIKIEMishBl QSN Ldeshieniddl GRARRS tBk upid drBhenyal s
according to the depth values Cz'in synch wth the output of pixel display
i ght Ld. Netespbating puthe ghiaelges the piugedingl eutfaoé & hendache sumedr a5
reflecting nmenber 41 at_unit intervals as well as the agolitudes Am

associ at ed tinen theeied slesplox ligd Iab i reflegted; wpthe rpflectord Igdepandsam the a

Fa 6 e Attty TEIBRRNS PRI ed: ot PARSRE G er hE dPBRE efEen

o he il s b7 Rghida ndton il o L SRR O,

S illustrateedtémt é¢drfespbndiisg stiahe pixelRaEgetedlbiatiie Getridvedsdepehnvabué 1t udes

the proj ethil'gI?l %l!fer fd(fir(i:v(?e %oin?erntr ggslo%:%eftieggw%hx%his 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 0 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 8 of the adjustment

25  reflecting member 41 at unit intervals as well as the amplitudes Am
assoclated 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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di splay light Ld output fromthe projection display device D on the view ng
5 side (i.e., the side on which the viewer Uis situated). This projection
surface 8 is a plane conposed of a first mrror surface 81 and a second
mrror surH@k&2M82 disposed alternately in the vertical direction. As shown
in FIG 1, pixel display light Ld output fromthe projection display device
Dis output on the viewwng side as a result of being reflected firstly by
the first mrror 10 surface 81 and then by the second mirror surface 82. The
first mrror surface 81 is a plane that extends in_ a horizontal direction
subst ant i alfrpiecpignasuréacadt hA grofsrsecbigngpeesdramdhe ligs I-bin FEGs 6eamates rror
surface 82 is,a plane. that. extends hofizontall preseri bed e a

W th ot he fitphe srPrEreetian yiBE SRech SILUARRIA (PG T r i abebain e s
can al so be 36aNG aphd sdreeR! SNAKAB MR RfeRidPAbaFabYIBORE RRANEY LN 00VeSs
that equate to the 1ntersection of the first mrror surface 81 and the
second mi rrdisplayrligle Ld2outhat fitong the moceioa dsplayt deriféé Dson the vaewiiy f ace
81. In the present enbodinment, the angle a forned by the first mrror
surface581 sadel (e HrecoHie oni whith dhef mewegoU is stmated). t Tlve paspecsionmat el v

45 degrees. Agcordin 0 20 this .,configuration, the yrewer Uwll not be
v 6 of o PETARA B PGS OB PIRe oLy DR ERFET SH L) bRBLaIeBRLSE oo 5.
Note that (JieerelBaiBshlsthatbly o choVdtRAl aitblidce Shs SdwhiE Mecand
mrror surface 82 are selected w thout regard for the arrangenent of 'the

pi xel s conglikéludispbay hghdilshdayputnege (e prdidatiar dapiemdeticofD ibeutnit ar eas
Au). For example, a pitch P of the first 25 mrror_surface 81 and the second
mrror surfoacthayiewmemsidy gs sresuljoddeing reflected sustlyybyrdbe Hirnshanisrarch of

the vonbesisiindestit apdhrbEaes. BebuR RS 585, O S By e *
confi gur at iQRrHessy iiRes ARAY ShafSxBlRNN i lﬁbﬁzoﬁtaltdﬁe&idﬁlsub nefalr3271

di splay light Ld output "per pixel fromthe |ight output neans 'S 1Ncident
on the refgarallel wAth at harizemgl eurfrae, ddpibnése secdnfdendeihsutdidee8Tis as a

result of passing through the light path length control neans 4, and is

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
Au).

[0029]

30 In the configuration described above, as shown in FIG. 1, the pixel
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mrror-reflected repeatedly by the mrror surfaces 511a of the reflector 51
a 5 nunber of tinmes depending on the depth value Cz. This pixel display
light Ld reaches the projection surface 8 after being reflected by the

out put refB@E82Tg nenber 58, before then being mirror-reflected
sequentially by the first mrror surface 81 and the second mrror surface
82 to reach the viewer U Consequently, the viewer U sees an inmage of the
pi xel display light Ld 10 projected onto the projection surface 8 (or nore
preci sely, the second mrror surfgﬁﬁp82 of the projection_surface 8).

Furt her, belapley light Ld patpulirer pixesirppothe light outpay means, i nadentiay| ay

light Ld f h _pixel th i ecti f i itch
sequent | al 1EpeieRpRi i atin plEle B FERehE0 of hEARRR tud A Fhosplt oL v
the viewer ﬂésggf%s Wrdugroetid  1iBRt dipabh aflendth | BRGLOPNnida@sPr L) egid ot

surface 8. 100 Thus, in the present enbodi nent, the viewer can be nade
t o percei vanimor-refigeed aepeatedlys bpdhe chirdeptshriabet Slibpefitlse oefledier d2pt h

lue Cz, si i f the pixel display light Ld that has b

[ ofl oct 4 AwaheEPt BImeDdeRaRingaPctn depBrvalhe (opt Fisael dsolay, BEht ¢ ne

| i ght th th h . ' | .ot t I [

oo e g SR B 3 P8 AL e LARIER! Byl Byl

st er eoscopieflePRES MbhBePeB! BORrEtheRBbAd AMirRt-rofletRA/SNABRIyHyeiIROS COPI C

technol ogy iIs unngcessary in principle. Consequently, the viewer "can be
made to perfosk\neiraor sumdge: 8il tandtheaseaohilimireot saefase 8@ftodepth the viewemn

I mge wth a sense of depth equivalent to .real scenery), w thout being
restricted Yo Gonpewandly, sheanewer Unsees animaggctt thegpigehdisplay dight .LCQ| ity
of i,;mages wi.th horizont.al i al. b . ener at .

st er(eog@opipcm?er%egioggo Q?enp E@S&%%"%“Ffr‘%tﬁag("gﬁﬁ gﬁesgﬁ%/%%eﬁy,t aeesnecgng;ﬂ?lﬁ%'% ity of

times fromg@irf{Qr8ntofafid §rojeRtiolY sREEEL BN NTurehdrO Wecalss tBE SRR
processes on a flat imge as disclosed in Patent Docunent 1. 19 PCT-3271

However, aqueitidmo(ungt tarea pAes exft pixebodisplayt lighhebd fipeeath gnselcan the
rendered unnecessary. Further, in. the case re a synthesized stereoscopic
i mage conpd¥@ipchion; p 9@%%1%&11?%9- %wqrﬁgéﬁvs BPE miSelaC qgles 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. Comnsequently, 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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resolution of the inmage actually perceived by the viewer is approximately 5
hal f the resolution of the original stereoscopic inmage, because of it being
necessary to include a single inage perceived stereoscopically by the viewer
in both the@T-gtitl- eye i mage and the left-eye image. In contrast, a high
definition image with high resolution can be displayed according to the
present enbodi nent, since horizontal parallax does not need to be inparted
10 on the display image. [0031] In conventional stereoscopic technol ogy
(e.g., technology allowing the naked eye to perceive a sense of depth by
using a medfiewbsen, sawhrdizgato lthatpreatnt emenslioens, phewl bperatiomsi ean bet he
view ng position fhat enables a % qltural ense of dgpth to be perceived is
limted. Fdendpred r BRBEEESSARE selutness H’ep¥ t?ﬁaite tWees chesypEhesttafes at

ot her positjons be unn f. .pe o,;per cei ve
a natur al sgcg?\’éegsg?ﬁllﬁ % %rﬁégée ?/é'lrée}*% I | m ER E)lé% {@ﬁgess fe}’eg%e& tlf

viewer U capshRtivades rtHe RE{GR] z‘i&uﬁllysﬁéﬂcé‘fv@ﬁtw Yhé 846RePls ta&yb@&umately
dinmensionality in relation to part of an image (i.e., 20 the mddle), the

sense ob t thadé-tHemessluwbial iof thpenrcginad citéneobérpiyiimage, Ueeduset béuebgag of t he
screen may be unnat ur al Jﬂn contrast, with th pr esent q,'ﬁﬂ:wd' ment, it is
possi bl e t d1egEPERYLoniacindg a suale 1B¥agﬁelﬁ3(rﬁ91f’8 éerﬁéﬁf@@il by ébﬁﬁfbﬂ"%@s of

i ool ay |1 gt Bve eRe iRk e g ek Tl B ot Shelh”, HRASRsHstnd W5 on
the depth vRIff:iGa: idBEs Wﬁhpﬁf ‘Eb'écﬁﬁf%nf@é'ip%bﬁf‘spflﬁfb (ﬂhéwx«ayla@&o'ffpeges in

an environnent (e.g., a theater) in which a |arge nunber of viewers U view
i mges at tpressmnembodimeni causcharinaital ahrakkaes doed noiepedd ts be itnpianted
regardl ess of the viewing position relative to the projection surface 8 even
when Hiﬁgeﬁmaﬂ@ dispiAvalfadsdn a | arge-scal e projection surface 8. 30 [0032]

20 PCl " 3271 fé?@%ELal |y, the area of the inage of pixel display light Ld
proj ect ed onto t it areas Au of the projection surface 8 and seen by the
viewer (i.e., tﬁpcéﬁm&ma@%t&{e@%ﬁ@%dm%ga{ee@ BdchinBfody XebwHIgSMAY

i ght Ld) decreases the
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 (i.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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| onger the light path length traveled by the pixel display light Ld to the 5
projection surface 8; that is, the greater the reflected nunber of tinmes in
the reflector 51. For exanple, even if an image I mof pixel display |ight
Ld extend¥@VaR7lthe entire unit area Au as shown in FIG 7(a), when
reflected a small nunber of times in the reflector 51, the inmage | m of

pi xel display light Ld will not extend over the entire unit area Au (i.e
the pixel display light Ld 10 is onIy irradiated onto part of the unit area
Au), as shown in FIG 7 . 1 f the ght flux, cro S-se tlo area of the
pi xel di spl ay ||I@mdeuﬁaf1§» @%%E%@W@lynageeaﬂ Sh&ay éﬁht ‘%aﬂ)f?Jﬁéte& xel

display ligh efle eq the
reflector %ftto %ﬁe Pm1€§rce£§.eﬂ[ I%%ogécﬁg}n ?L*’r?‘&% J?V%%{(‘:gur ar ound
t he boundag; theight Meﬁ%@tseuabﬁapaﬁ%sof%e Iﬁﬁélsdl@,b}’aylﬁ%ﬁ@ﬂa) agcraagésomel n

di splay quali of the 1 mage perceived by 'the viewer his problemis
solved in thegqr eserdightnbadi tenpthbyraceledgby ghe heixel digplaydighti Léabi de of the
pi xel display light Ld mnutely within each unit interval £1 033] That is,
the conbr o|prm§ﬁ§nzsalréacet$reth|a|tgﬁtt}qse&rﬁateéﬁéueweg@ﬁmdomuwbahgf mexginiges t he

dj ust t flect 4 t th h
anit i ﬁ&gg bt il S B BE bl Sen H0a5 el fid nE Pohel iRb S T3 o Tar
having driy 3 ‘%ﬁp‘?ﬂ’ th%tél?di'fe Lkl fehi Y 0REBGH ALFLQ. 7@N RAGH Sl %Etl@&ta

depends on t val ue Cz as descri bed above. That I's, as shown in FIG

3, the contsivdll meaniserdd timiee sn tthe raflpetst B@nthe ahhge hinngf ;ﬁﬁelrrhspmy light
oscillate at_ a hi ghertaraol Itude Amthe | arger the depth val ue I npput from
{ne

t he acqui rilswik 208 ex @ver tﬂ‘ﬁ@“@ﬂ@d’erﬁ ar¢reApdi- Peéb%@l’ffﬂlmlaﬁﬂlg tilfes in

the reflector n b t udes soci at ed
w th adpr n is apleiTagte Bntd pati of thertii afih &y BRRaNEIE 1R, X6, iERROC Ton
means 451 ; e Cz
and an anpl Ende Ao Pl Gonaliaren oTIRETIAC BN HeBE TR ReRu ety
referring tredibal hablresiBlof thagixdnlisplhy lighe Iubbéiaganiroot-heflovaghatiarged i el d
generators 452 so that the adjustnent _ref]ecting nmenber 41 oscillates at
this anpl imuakengf tNees 1adhenelleckandl gubmthisncase, wmerdans met jimeghated of t he

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 O 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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pi xel display light Ld on the projection surface 8 noves in the x direction
in 5 FIG 7(b) when the adjustnent reflecting nmenber 41 is rotated in the X
direction, and noves in the y direction in FIG 7(b) when the adjustnent
reflecti ngPfdri28l 41 is rotated in the Y direction. If the adjustnment
reflecting menber 41 is mnutely oscillated in the X and Y directions based
on this configuration, the inage Imof the pixel display light Ld wll nove
10 over the entire unit area Au, as shown by the arrows in FIG 7(b). This
i mage I mof pixel display |I%ht Ld js assuned to nove aqaaa hi ghe_retie%ed t han
the vi ewer refegpimgpta te ablerdBLs and eenigels the,aoltagydo the maemets

I nstant aneously, is rcei ved by,.the vi as_extendi.n r .t ntire
unit area Eﬁ?e%‘aé@ﬁ? #Sfﬁﬂﬁbatpg}et z}/q%lsfrﬂgnﬁﬁeﬁecg amﬁﬁlhr%%r}g&lcﬂr%aﬁ 3? g}(’iﬁas
shown 15 i Fudt(Bln. NEFEHRREL % confpRlrchBBh ifl WRICRY HIUGhA do/ ThnSofTt@R! | zed
accordi ng {agﬂht ued%preslent e’nﬁécﬁli ms*ntc,0 i rrespectli ve c?f the | i%ht path | ength
of the pixglixeldisplagylightohd ondkhel p@jectiodnesurdhtes tmovaslinbite viditdctiva inn t he
reflector 51). te that the values of the anplitudes Amin the table TBL
are det®r mifled 7thdwher hheashnstmerfe refledting mamber 4lnggeotafedbin gihgeK
display light Ld that, 20 reachgs th rojecti age 8 nov ver .the
entire uni "‘beﬁnA&,ndagmlvgs 1B ryf(ﬁf) t} “ét?gg}esgéjsgﬁ}eﬁ’t Flé%.a%%ﬂ#%rml e,
an anplitu . T 4P isA8taedatigdiyd th depkfinval e, altiiggh the
i mage Im o?%%’?édflgg{b% Jrllfglﬁt Lglé e%tends over tﬁ)g enti ree%arﬁlﬁs girgea Au as
shown in Fhéflect(®g menuber Wi tis eninuteiykisedldted iadjhesX net Yrditéetdrsngasedmber 41

oscillate, while an _anplitude 25 Amthat depends on the depth value Cz is
associ at ed owi this gepfisuvatiensthezimage W eftha piielakienlpm lightpLdevilimayeay
light Ld onl tends over, part,.of th uni,t grea Au as 0 BELG. 7(Db),
to thel@xt 8ﬁ¥r ?ﬁﬁte HE Vﬂ‘e‘fg%elan‘ixao@ v n é’lyo&e S %mhgra WSor der
of the unit,aLeguff 3l QNPT LBRt MRYEMBBamed[t8Q8tle #0a hishdl §edB%hag drop
i n displ aytnclqlglgﬁi @Hcéuged%% rEeduct I on ilrf?et he 11 geht a22g’rPCTSj)?(::271 afl ux
cross- sect ithealieaeealotan hgerpeivel dosptlay deagbh, ke darmgee [sipphes sedn

according to the present enbodi nent, since the image I mof pixel display
light Ld capsteatamenusly ispeapriveddry theoviavern B anektending Aver ithe ntiet i ve of

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 (i.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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the reflected nunber of tines in the reflector 51. 5 [0035] B. Second
Enbodi nent The configuration of a projection display system DS according to
a second enbodi nent of the present invention is described next. The

confi gur at PET-3271t hi s projection display systemDS is conmmon with the above
10 first enbodi ment except for the node of the light path |length control
means 4. In view of this, the sane reference nunerals are attached to those
constitutional elenents that are cormon with the above first enbodi nent,

and description of these elenents is om tted accordingly. [0036] 15 FIG 8
shows the fonf cxpssaectonal arer afi gie ppeed rdipelegt Hgbbrﬁ'f? ¢Rnyhe fapPresedor di ng

to th t nmbaodi t. A dj . ef | ti 42 i t hi
L0 LMo BT eSent e el 40, AUNSHABN LSS oA TREDe ALY L
first e”bog'gi{%rﬂd cégmtegﬂ? é'we%& e&)b%@ﬂ t18H SIAY uhi O alATO MRS ectiveaiR t he

l'i ght outp means ere ctor 51 by reflecting the light. 20 This
adj ust nent thekbR6dtedGuikbhesf 4hebindhdireRecbapad nenber supported
substantially haorizontally so as be rotatable on a rotary shaft 422, and has
a nirrdr surfade03®1 for nirror reflecting pixel display light Ld that
reaches the surf hereof,. The control neans 45 rotates the adjustnent
reflecting %ﬁﬁ’éaﬁﬁt’%‘ﬁqw rotary shaft 422 by an angle that depends on

t he depth 25 I I b : 4Hch ot wh
P 28, VoL i SO TP LAy T 5 SR athooe

output shaft is co ero a circurt that

control s tRgecoddtaahbedinaigl of ofhd hiresent Auvestiant ¢ aldseribed anexngl Ehiehat
depends on the depth value Cz. [0037] 30 The surface of the adjustnent
ref | ect i ngcorfiparation phthig propehRon-Bgmlay sygtem I8 iarommas vih deawvghose

orale, ) aEue LR B0e0 2o0LA'c UL 36, ISR DI Lol RRIHS 7,
I Xa - 1 Xa in RhGyifly dfNthid) thO sathe F3%&eféd numerals are attached to those
constitutional elements that are common with the above first embodiment,
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 reaches
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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sl opes at an angle 01 relative to the horizontal surface Ls as shown in FIG
5 9(a), while in a cross-section seen froma line IXb - IXbin FIG 8, the
mrror surface 421 slopes at an smaller angle 02 than the angle Ol relative
to the ho®iCAui#’dl surface Ls as shown in FIG 9(b). Further, in a
cross-section seen fromaline IXc - IXc in FIG 8, the mrror surface 421
slopes at an smaller angle 03 than the angle 02 relative to the horizontal
surface Ls as shown in 10 FIG 9(c). The position at which the pixel display
light Ld is output t he |ight, output neaps.3 is ed regardl ess of the
rotation afybetastial spa%ﬁluglﬁ%twlﬁ%ﬂ éaglengaﬁémm ﬁ(%l%qm@ﬁ f

display Ii t t 4

traveling gg?{lk% %&ﬁ?@ﬁ%d@ﬁeﬁ@%&éﬁﬁ%ﬂ 1 h{a:}%glggg ]t%&'\/\h h%fttlﬁe pi xel
di splay Ii amroh&sé&mm%&e Home, Kihe [XA ITXAGH FIC. f@cdeddirrel 30p@Ee a2g0r di ng
to the rotation angle of the adjustment reflecting menber 42 determ ned

based on t Isbpésp:ttfamalnlgiae €1 rebdivhtonthe horlﬁcblﬁ‘ﬁl s&th);etlcs ﬁ showAsna IGesul t
t he pi xel y.light Ld is jncident on ctor 1 after travellng
in a difecH( @ mﬂ I8 SERSSesHonRee AT na §ﬁ) b 1 il a@y&h@ﬁ?éh‘tor

reflecting_ne psnd e h val ue
Cz), siml &t ? @h%ﬁ)begg‘ a@iﬁ%ﬁgﬁ%n?@le[ ggégﬁg ﬁﬁ% E%@ﬁté l%égﬁ ﬂ%‘ changes
the rotati pRyRoatA @frfé&%@gd; HBSWRNA FIGR(ECt IMGtABDe, &&@géc@foﬁlgéento the
depth value Cz, so that the number of times the pixel display light Ld is
refl ected ifrom helineflXect &K 51 K16t & dbesnirner 86rthes @i sldpescepai suadllee Cz.

El abor ati ng fur he r atl n _angl es of the j us ng reflecting menber 42
are speci f P8gle é3t [r;gn 02 relataee t‘bﬂ%%bﬁ%‘”@ﬂ@?é fce lasag ghownilge

conten o ndi epth 5). The ntrol
reans 48 r S0 HEL", P%%a% AR B Bl b S h%}ﬁﬁ b apent Jihe o
i nput f romth@qlg%&qaufﬁmm&%@ss 3siem 20gdria@edsabt ehd Bbtatidifl a&x%‘l@fofsthlehe
adj ustment reflecting nmenber 42 by this 24 PCT-3271 retrieved rotation

angl e. Not adjurdmeritereflecting weuiliera43, omitbf thehpixalidislagiightrled Ireathing nenber

42 according to,.t he depth val ue Cz nute oscillati centered on
the rotary gﬁé‘ﬁjﬂuﬁl@?n geflecting mare ftrh§2 &}g etqaﬂeﬁpgtwtﬁaﬁgl downward.

Consequently, the angle at which the pixel display light Ld is incident on the

'1‘

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. 9a) 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

24



display light Ld extend over the entire unit area An is simlar to the above
5 first enbodinent. [0039] In this way, simlar effects to the first

enbodi ment are obtained in the present enbodi nent because the nunber of
times the BiGLEI27di splay light Ld is reflected is also controlled according
to the depth value Cz. Further, 10 because the reflected nunber of tinmes can
be changed according to the present enbodi nent by controlling the rotation
angl e of the adjustnent reflecting nenber 42, the direction in which the
pi xel display light Ld trayels can be adjusted with hig ccur.acy and
reliabilityetss ’é{’téFlﬁﬁlaé‘rgYe-coNPFegmaaFttSSI{n{Wﬁ OFH@%&\}% t?‘Prag’ﬂ“ i ment .
15 [ 0040] hi ' ' t pr.oj [ Lspl ay
Syst em D SCUETA GG D8 7 RPhoslfe KA AR Valle Qs @b iRl AIHAR
described ggxteredaie thhabtdryesharpripdubald annifkd Hee Phagedid of tHe sakely
system DS according to the present 20 enbodi nent is common with the above
first enmbodisyay leghoehd ekoend heer thenewtire uhitt Area Al is siflilarite theeaboye t hi s,
t he same reference nunerals are attached to those constitutional elenments
that ar® céi¥fbpmbodimeRe above first enbodi nent, and description of these
el enents is onitbﬁg Eccordingly. [ 0041] 25 Based on the configuration
according to thJ ? t enbodinent, a light path Iength (hereinafter
"output |ight pahhHie@Nsimildyr &ffedtseo Phet BkstthfBbd@menti Aifdtobktaidedom thide
output reflecting menber 58 to the projection surface 8 differs according
to the posipresel embbdiment hetanse the mambeért ofarisesAheqrikel displaghlightLdi xel

display light Ldis projected d.the output reflecting.30 nmber 58. For
exanpl e, adsd egfega o 150 Wﬁfeﬁﬁ%@%ﬁ) 1881t 0o Fh%idepryvalye FeT Borther gevi ce

sur facdT Bela i RBRAE ARG B0 hGE0 Bl RERInA hERALE 35T
t1 8( g) figurriéW BeHOABMBAOIIRC LhRiToHig 3Be Dthtion dhde! & théialigustinditG

reflecting member 42, the direction in which the pixel display light Ld
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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In this case, an output |light path | ength Lbmax of the pixel display |ight
Ld 5 to unit areas Aul positioned in the bottomleft and right corners of
the projection surface 8 (i.e., unit areas An positioned farthest fromthe
out put reflC8c¥2%7hg nenber 58) is |onger than an output |ight path Iength
Lbm n of the pixel display light Ld to a unit area An positioned at the top
center of the projection surface 8 (i.e., unit area An positioned cl osest
to the output 10 reflecting nenber 58). For this reason, even if the

refl ected nunber_ of _tinei i.n th re%lector 51 is ?han ed according to the
dept h val udewice s dispased diagenalbhgboveothe herigonta can%gwéﬁ iRpRIECEnt r om

the Iight oqutput an t Negly ur by €. I.ght

pa E : engt Eufﬁé?? ﬁaﬁﬁgﬂnpﬁ} fﬁ%ﬁﬁﬁ%{j ?QEZT hgr%regiﬁ%ﬁ( F}fr 1932%8{;2%? i ght

pa eng f PR e AR } ¥ BURoZ theleftO5ide N FIG. i

proj ect ed p%si tlggn of thIgS Si xe? di splsayal [ ghtoLd. In this case, tﬁe Vi ewner

may be unalbhehiocam, aai mapat hizht palthdength bbndepsfrthet fuael dispbagt light Bfll ect s

the depth value Cz. Particularly since the difference _thetween t he maxi num
g

out put i ghe Yt rareafginl (RasebonRat 1B Hdenpattammlels i rightyearnges ol itdagt n

Lbm n i ncreases,.the | ar the projection surface 0 .thi r obl em _becones
21 ¢ he moPEogEPRansS e pBUChRA B AAAREL Bare R b Bl T <
probl em [ QOfdtindmERBEF BRES ; t'h'&nrﬁﬁ%h*t?ﬁt tight hathileagtiembadhnamt ,
drive contents for each depth value Cz are stored in the table TBL of the
control neahs pitel 2hsplaytlight it a efitaresdAnpusaiomsd 4t thestopreenber ofdhkeect or
51 depends on the depth value Cz., In the present enbodi nent, furthernore,
the drive Popieeren wirfagend (i) anib) argae Adk peetianedoclorest & fther @WdY in t he
out put

i sl ag® 1 P GRaCRs nRRbEr S PO IR el I CH B PRl uBlupt ol %5
[0015] 2, o st s smar g i v desi, = o
the light path pengtieafthepikel dibplayrloglechd drons ahé dight Sukput meaabdve thier st
embodi ment )p’rojection 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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wi thout reflecting differences in the output |ight path Iength Lb, and take
5 "Lbij" as the output light path I ength of the pixel in the ith row of the
jth colum (i.e., the distance fromthe output reflecting nmenber 58 to the
unit areaPAl*32¥lthe ith row of the jth colum). In the present enbodi nment,
the drive contents of the table TBL are selected so that a |ight path

|l ength (hereinafter, "pre-projection light path length") La fromthe |ight
output 10 neans 3 to the output reflecting nenber 58 via the adjustnent

reflecting nenber 41 and _the reflector 51 equals the sumof the Light path

length L(Cz) tHNewdépledd.(Grt ae aglighh nashenesh fetected isghas patanly dirgt h
differential AL  .obtajn b bt r,act ln he. qut put, ki ath lengt.h Lbij
that depend¥OBprteRAl *ﬂgg? (*/%p%ﬁ] Yﬂé‘eng§m%elﬁcﬁ%p§?ﬁf ilﬂ?ﬂtkthpg'ioﬂl I%‘ﬁ&?@tl_bnax.
That is, t f | BEAh fi | | er m ned
SO th:';tts (gﬁ‘éﬁ‘g‘? %rt%i gntglﬁh%%cﬁﬁtﬁ engt ﬁé ﬁal)negﬁé( Iglg%{%ﬁgg{ %Iﬁl%ggg]%h (Cz)
dependi ng avitheepiréflsainge ddgrencéd iwyhhe patthut éipdit pathf feagendibaland Jale (11 ght
path length L(Cz) depending _on depth value Cz) + {(maxinmum output |ight

pat h | efAgt WLbbrese) the pntnytit light patle Aepsthy of the pixel 2p t@acﬁhmoxépf the it h t he
I xel display |ight Ld bei Incident on,the reflector 51 an_angl e of
Pln)él denl:eptcﬂg}fmhe @ndﬂ‘eo‘ﬁ{spﬁ‘ie %Iﬂﬁ'ﬂ ghq)pu l@o;eafeﬁbnlgomlem%rcﬁfq @Eﬁ HﬁftOn, a

| Tght path &:eaotl A NAE RN IbKSE the! Rhlwhh8N P A1 pb&RGE Bnlbddiflent NPt X!
di splay light Ld #or each pi xel romthe I'i'ght ouPput means 3 to 't he

proj ecti on dyivd @catehth Sof( thd ahblei TRL paé selezbed BoldhatSa (Iigler path dedgtdn | i ght
path length La) + (light path Iength Lbij for each pixel) = (Iight path

| engt h L( CAherrapaftarnprerprosgationy dighe r@ztﬁh lengthpakianfrero whe Uight ghtpyat h

| ength _Lbmax) - Goutput |ight th.length Lbpi .f each pi xel + (out put
| Fone Bl n ere 1 tofe pploh efifisting s 5 vip dbe TERSERCEY H9echiFondi ng
on dept h vahugbeR i 1tandthd AERECIBES PG RAYs the $iln BAIHE §i &&EML@E» this
way, differences in the 27 PCT-3271 output |ight path Tengt or each
pi xel are ahapdepahds onsthecdepthevdloealz ahidghiighatpathdeggth Riffeehtial alim of

the light path length L(Cz) that depends on _the depth value Cz and _the
maxi mum outobtidineddhit suhieActing frhoriblight path length Lbij that depends on the

pixel from the maximum output light path length Lbmax. That is, the
15 angle © 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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i rrespective of the position of the unit area Au onto which the pixel
display 5 light Ld is projected. That is, if the sane depth value Cz is
given to pixels, for exanple, the viewer U perceives a conmon sense of
dept h |rre§§38ﬁ7We of the position of the pixels, since the total |ight
path length L of respective pixel display light Ld is substantially the
sane, irrespective of the position of the unit areas Au onto which the
respective pixel display Iight Ld is projected. 10 That is, the control

nmeans 45 in the present ions to correct thell ht th
| engt P of I pridnt gggblpﬁ{r ?’@ﬁ‘t EE ftSB ;5’6?5?'} W tYIPRRSYY Fpgepiace t ﬁﬁ tégﬁ |
T6 the profbht RATAgHH 8%?%Fﬂ%“ﬁ%r Pﬁa D e EGEF B pbodESE [ 1,

effects tothoQiepRRYPaRBDOGI aﬁ@tﬁlea&&xaﬁas@nqmtgun fﬂ%l@tspatﬁ getigth IMmaNe
present enbodinent. In addition, the viewer U can de to perceive a

dept h t hat ittespattive miéfheepms;tmhejfdéptunwalrea P@z oufo sdoth pha plixeldisglay

di fferences, in e out put pat, engt h ha end .on the, positional
rel ati oh b@lg%ééﬁp%sr@r%?‘%@ct At éﬁéEF hg, s386; B Hemspﬁ%ﬁ”éé‘i PBW?%urface

the pr of ettt SRAPES BE Y RchlBo R @aeRlbonady T aBbeh MakSpd Bl ' ©
i |1 ustrateghe Eﬁ‘sﬁ;&ox@'eﬁ'ftﬁéeﬁ]ﬁéﬁ Ismaehﬁleomtauqlglhltqmthpﬁhlgtﬁ qnef beéﬁbc&%e al so

be conpensate using a simlar configuration in the projection display

devi ce D aptarldiisglaydightHed Baemdmdamﬂyirtheaamezﬁ'r{eaim;ﬁ]veIocﬁd:heipnsuaioh;qf t he
output light path length Lb i erm ned. accor tQ 1t he posit.ional

rel ation b&RGEEH FIE@sp} lbp%iwgw%ﬁ eaye%m }eléegd%%ﬁ&ﬂsf heht ]giié? REUEGRAsUr f ace

8 (i [ r I t t rrerrber

58 andl%acﬁ‘h%?l tgtlr%e%Frl r(il nszlé%tglg%?g}% tﬂhf #nggtf‘l tﬁd pgbt‘#?@?e engt h

Lbij of t h@h@'li@itspai’ﬂ'lﬁléﬂ'ﬁhrﬁxﬂiﬂémd%ﬁlﬁ}ﬂthéhtgnﬂ d@)@i"é'spoﬁﬂnféc% $RBd hixélangt h

Lmax are sel ected i n advance avi ng assuned that the projection display

device D al(miormepq:mﬁpd&y,ltbﬂ reﬂedtadm&ﬂwmfdumpamdhane qpore5tradgerting

rel ation, dht he drive conten%shl n. tTﬁ ell ILare sel ected in accordance
tot t ispla ght

e projected position of the pixe
[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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with these light path I engths. Based on this configuration, however, 5
differences in the output |light path I ength Lb cannot be adequately
conpensated if the positional relation between the projection display device
D and t he pgH&#5tli on surface 8 differs fromthe expected positional

relation. Accordingly, a configuration can also be adopted in which the
control neans 45 identifies the positional relation between the projection
di splay device D 10 and the projection surface 8, and cal cul ates the out put
light path length Lbij of the pixe|ls and_ the maxi num output |ight path

| engt h Lbn’dﬁngtg)(l-tnh%x arasplected an pivancen having asswyred rt8esTORAtIoRy t he

drive contents. of ;the o] 1B di nge t hesq.l iaghf .pat h._lengths. For
exanpl oo dnies giate o Al hbob BEGRE IRt 2R Bico 280 RoR BreSRBE

i dentifies theidsidd PR Urivel Rhtoitslin QR BN THTE abs 9bRetddOmh SicoRdAycedevi ce
D and the projection surface 8 based on an instruction fromthe viewer U.
Accor di ng twithhtlseseodighgupath dengthi. f f Based esn i this heondiguratiohj ditweath

| ength Lb can be adequately conpensated, regardl ess of the positional
rel ati of behfferencenelnBieeoutont lug tpllﬁ%ﬁhdi‘%ﬂifg‘ Dharrdnoee e opdrquadelysur f ace

8. 20 [0046 h ile. fi ' IS il dy.i h
ebodi mont PRRARSEIEY oAt nssteial PR HeRBetd she pYBieRbS ey db 5o o
conpensat e 1) ghdoifd §FEPGEH birthBe 8?&5%&'& fidd the RADBCeN M iBhalPiclflisn. t he

configuration conpensating for differences in the output |light path length

i s 25 arbi tAeoydinkly, scomfiguratiancemf algurbet adoptediin alsioh vhe adaniokdadanswhi ch
the depth values Cz are corrected accqording to the position of the unit

areas Au ¢ sleptifias thecpgmtienalyedanay hetyren the grojsckiensliprlayrdgvaea Pd.  For

exanpl a_ conrecti.on. neans, 47t [ h hy val ye t put
Fromun i Ty R oD a5, A S RBTERL b SSr T Brltneth IR e
provi ded 3Qfupst pBRIR Und @Ee%ﬂii&@hmnﬁﬁf}ﬁu‘lﬁﬁhﬁ stRoOWgtR Fhigaxlbr tHal S
correction 29 -3271 means 47 corrects the depth values Cz input from
t he acqui r iidgntifiad poRitsmnal trebttidr) dedeyet deledinge sheCAride aoabaestdfehk eabler t he

output light path |ength Lb i.e., so0 that the depth values Cz increase the
S hoPt er t %e’[‘]%]glaﬁmrdﬁpém tkﬁa&p Hl(ght pathsiengths. tFor exaglple, 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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|l ength Lb). That is, with pixel display light Ld projected onto a unit area
5 Au far fromthe projection display device D, the depth value Cz is
substantively increased (the viewer U perceives greater depth) because of

t he | onger PE0t32GL |i ght path length Lb. Accordingly, in the configuration
shown in FIG 11, the increased sense of depth resulting fromthe pixel
display light Ld 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 c rrpensatlng for
di fferencegnqans ﬁéowemheml B8S CZngiprt fgomrt r@qwsegggneil@ﬁ)aﬁﬂ D

Fourth Enb 15.,Th f

ccor di ng CorBa SOV DNES G dir i PheclonReb At RN BVaRER £

next. A Cmé ' g8 RhL PRe \&@ﬁth Whlsds b Qﬂcﬂe‘&sé hﬁe afpeyerftheSSutptd hi N
which an inmge Imof the pixel display light Ld is made to extend over the

entire unilengthebb)u Tyatnsk with ipivee]t diapllyi hghtlLdeptojenedbnthia piteiredi spl ay
light Ld 20 oscillate ninutely in the case of |arge dcffgg values Cz. In
contras?, éAm tfae Memesdm Mﬁﬁ&&oﬁerﬁ]tISPIEHedPW@en nthe B walust@hdsover

t he entlreu ustin ht flux. cr ectional .area of
oi el " ai spPufetangfiet” iafksaf U e, O pekian ptRos ik SRR RRSRR ofg £o
the depth 4 telikhehati9eh T gur 2d-ordigklyt Re theObRE@atidhsp! ay
system DS g@%or d%rgo?f;ﬂﬁi I%hebgr esgngmenbo |mgnt é}f:ommn W th ét e1 above
first enmbodhownt irexXXdé€pt 11, thre ithwreassnd |sgnseatorfaielfthrresallbm@g:rd:ﬂnetheeqbumll on in

| ight flux cross- sectlonal area in the ggt path | en th of .the pi xel
di spl ay ||émplm light Wéﬁ?“fﬁhnﬁ%ﬂ? oufpie lig PraéhelPE&@b huesubtsacied 18t t ached

h h, th f
brbod: 1ont SaZkhidoB e it ALFHEPARye L2 B8 GGl LB 9N Gl y. 30
PCF3271 | Q%Sﬂ)e r@ﬁlﬁé’tp\@ﬁth 'ﬂhﬂ @nﬂg?urartﬂﬁl b P pnsRHh g BANEfBrécet A

present enbodi nent includes a | ux adjusting means 35 in addition to
t he sane the output light path length Lb of the pixels.
[0047]

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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| i ght source 31 and lens 32 as the above first enbodinment. This light flux
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 val u®0Tz327dut put fromthe acquiring nmeans 2. El aborating further, the
light flux adjusting nmeans 35 has a plate nmenber 351 and a control neans
355. The plate nenber 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 surf?ce opposing the lens 32 is made froma material that does
not allow |ightl0®48bass (material having |ight reflectivity or |ight

absorbency). Further, the t er;. 351 has a slit 1 hat ext ends
circunferenti al :%S Sithd ™t ﬁzér g{g:a%%l‘}éﬁ:iﬁ gggp_nutﬂ%easrﬁ ??@1&’% LD d so
that a sli o r 1 HROM S it ResAL ai £ ' renti al
posi ti on. %\sﬂ@%ﬂmﬁ\%%ﬁcgaggg?% for* gggirr%lﬂég, a slgfsklt5 q\g‘vi%jdtaﬁﬁ@gtgltthggg%%nd of
the slit 33%bhtisdures §drand ke 32 akithevdbdivh filbt @mbddinenher Thidlighth@ugont r ol

means 355 rotates the plate menber 351 on the rotary shaft 352 by an angle
that depenadiwstingaeanspthadpiste tley light fluxcraps -sectional agne obitheparallgdss has
a notor whose 2 ut gut ft, | oupted to,the ratar hatt 352, apd a

circuit thiXed ?Mlq}ﬁi@?‘&p&%itﬁ?fnghﬁI(f%n%‘?’é taﬁ?oér%brfﬁ fhes epth alvp&Zat an
angl et hat (fepEn¢RAn depid Hakhe 17 Elf9ARing AuthRiotht NEgiOBiki on at
whi ch the qu e g?%‘%l tfil%/ehl%icght L% Ii|{s out put 25 fr%%nthe Iigﬁt E%ur ce 31 and
the | ens 32diwstithg endaneedb has ahslaps asanbered®bdndentonteblnideank 3560 e above
first enbodi nent, the | i%ht flux cross-sectional area of the pixel display

light Ld owlghet mewherhddiles 32 diseshanedermembar ¢ perparded subgantisdlzdi ment .
T A She TERSrERYsh eSS o e R, T BRI O
o PSS e, 2 BBy BT SRF 0oL
pi xel di splight! tghpatsl (matediadt havingortighte rbflactidRy oot oligltté gisatleencyknber
351 sel ect iF\iﬁ'lt er?%]:slg %%attehnrlggl%gr t3r5]? }falsiez sl?t5§5a 1aa1?1(1jati esxt(ielgc(l:é gi?‘(rzllgm?enre%’?iglly
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 L.d output from the lens 32 is
larger than the above first embodiment. The plate member 351 is provided

$0 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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i ght 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 continuously in a circunferential direction as described above, the
| i ght fluxP€T@8%tsectional 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 [0050] Based on this configuration, the control neans 355 changes the
rotation angle of the plate nmenber 351 so that the |ight flux

cross- sect pasels ingr wdial dirhetipn eounid sy entary ghattidh2. ndansagquently,mart i ght
path | ength,.control. neans 4 de ds qn .the,dep val ue . For ex | e, the
ont ol et ghd spiSeh dHaT ekt ediaiedoipihshe 1808 3 pirte dhenblidept h

val ue Cz, .} 5 i r . I xel.y di spl ay
light Ld i %%P%%@Ie%ﬂ EEIGCP%?QJ’*‘%’%S%E@%‘?% ¥ Sfel"??zm?i it % é%é?‘?%lgﬂt &t?rt\}égl i ght

fl ux crosslightbhtidéngheeomtbol mkanpid(erhild sid aymlaigin lightdRcilpasbsed bhe

smal ler the depth value Cz). Here, the maximumslit width WA of the slit

351a i rb t heeftexted by thasurfacgeditheaplate membar#b1c, Because theelit svifithe Ved

b f ot [ th I tor, 51 i I, . ' I t that th
mge. | m ofhitEes| COMAUTHARIY Tt O PN Bh SHECOPRAS PRSiratd hGuthace §
ft i L ' i |4t s B Au.
The' i by rubipdy IS AL G orR®labl 2Bt B ERES amEhy LBRe LRl Wiliklofy 68

dept h val ughdCright .path legth @bheet ademuriaesftof phssig thiroubh 2 slef Betior 51
Is mnimzed) is selected so that the ima(%e I mof the pixel display |Iight

Ld that r eclsdngestaneoptiogdotthemotatidmengle aithe plpteswiempert@ddugh this portion
fits within the j & area An. Consequently, the inmage Imof the pixel
di spl aWIight L t reaches the projection surface 8 extends over the

entire unit arepaduyi & AHRECtiuhubie BNl Wodifs G558 chahddseppect i ve

of the 30 reflected nunber of tines in l ector 51), as a tesult the
rotation anghéioafandld dPChe Jdte miehehep! 36 ke sarehdiethe3hghb Auraroantédtionad
according to the depth value Cz.. Note that the configuration in which the
control nearga g5the pielolisplayelighblg instdentoon the light patd lengthisent@b1

according En%atnrs]eﬁl %%Bélrl]dsy %lnut%ecﬁeﬁt% 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 L.d 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)
18 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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arbitrary. For exanple, a configuration can al so be adopted whereby a table
5 in which depth values Cz are associated with rotation angles is prestored,
and the plate nenber 351 is controlled so as to rotate to the rotation angle
associ at ed BTt 327he depth value Cz input fromthe acquiring neans 2, or
whereby the rotation angle of the plate nenber 351 is cal cul ated by
performng a prescribed operation on the depth value Cz input fromthe 10
acquiring neans 2, and the plate nmenber 351 is driven so as to rotate to the

cal cul ated rotation angle. 4005_11 According to_the present enbadi nent, a
drop in di §beaxg/1a§mnem%ers3- Ls hpyee sartroded aarserdingptq fhe fapdht valvakezt he

' I fo i xgl .displ | i 15 Ld d h | ' A

| aspect | YOty Ohate e PRkt WhIEH PG eBiiet B il paeditrals YT ™
rresi e e PECERET R ¢ St P e

Gi ven nat "PRRLAEY Bf The BlalE nehitr I51 Ae AR o b e S ke ki ng

t he adj ust aebitrasf | diri gx@aniplepe codfigestidn edrealsaibetdiddpted wWhergbeaenble

enbodi ment i s advantageous in_that the above effect is 20 achieved using a
si npl e Bonfinguhighi depthnvalvies {2z pee pssegintad with so@tiomanglegtia prasiosed. 351 is
control |l ed accgrdi to the t.h valu . Note that while the projection
i ool 2y deViets BELSRPREST GORHS PRRATISH SOt KEALIATS 1o EhF ASrtATLanR: o, o
drop in di i tl B SRR CsSEFut' S8 tReShdh; Lgurgtion in
t he proj ec?ﬁ%@%&s‘%ﬁé@lyé}eléi%g [Bsagccor di nguto theﬁge%%aﬁiéﬁgﬁdﬁggﬁ%%’lr

enbodi ment svheikebp, thdierotatgh dnmgle afljthet phge Merab&5 3Acds dahgilated s

present enbodinent may al sg be provided in additjion_to a configuration for
maki ng t he patfoystingnt mestrebed pgeration o the depthevadup Ust rppat ddei ng

"t he 105 o PETHHTRE TRARSGH T Cesplatt anarmbds SHETE 8576t Srloribti oot
embod ment ek e R A on & dosoribed next. The o o
[0051]
According to the present embodiment, a drop in display quality is
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
llustrated 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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configuration of the projection display system DS according to the present 5
enbodi nent is common with the above first enbodi nent except for the
configuration of the screen S. In view of this, the sane reference nunerals
are attachedrB27t hose constitutional elenments that are common with the

above first enbodi ment, and description of these elenents is omtted
accordingly. 10 (0053] The angle at which the pixel display light Ld
reflected by the output reflecting menber 58 is incident on the first
mrror surface 81 of the projection surface 8 differs according to the

posi ti onal Er Bifgh Bmbpdieetn the projection display device D and the

projection surfagce 8. Mhen the 15 positiongl relatjo . rojection
di spl ay devi ce %ﬁﬁn‘amﬁ‘gé‘rﬁPBf‘e f °]e§tlfﬁo_fla§]é?'pga¥ gy%tgg% ﬁ%ém%?%d&?%B QO( a)
and 10(b) ﬁft?r e‘?:?ﬁ&?iln?entt Wt A9 Sr&dent Vih&hiidle B XRlschbs@! a¥xt.i ghThéd is
incident on the first mrror surface 81 in the unit areas Aul positioned in
t he bott ompdrEduranibn btlie posjpetion dfisplag systeaheDSi aeordingaoetl® peasght f or ned

by the normal line of the first mrror 20 syrface 81 and the directjon of

i nci derice)emboilimeat is commpe wWith sherahgvechrst; pabodimpntiexserty o5 §he 1d i s
incident on the first mrror sugfage 81 i he unit _ar A |t oned at
the hor i zofRriEYaHI0D, offhe; srrecs §I eiflivé?ﬁws rtﬁxéscéﬁgsa%q,re??ﬁ %%rlglﬁ%%a,lgbased
on a confi QRN oBhELe bOSsthtutiinall dIE@ngd that 8 ledr$mdn WK erel Y

pl anar surgégcgkﬁ%?lgﬁ 1|:0\é\/lillsl‘t§1{)éstant|i<':11|rl yapar al Iegl wth a horizontal 25 surface
as in the ghexe fiist sémbotindenenanddidédeifimesofi thése diements ng omittedt i on of
pi xel display light Ld output fromthe first mrror surface 81 via the
second ni racorédnglrnce 82 may occur depending on the position on the
projection surf&" . Since the intensity and direction of |ight output on
the vi%wing sit€ries for every position on the projection surface 8, the
viewner 30 U in S, 5a86tRhESE HRSpiBi Aisplad itk D oRaead 8ythel odtpat i mge.
In 34 PU-SZ?lThlgaarﬁca ar, this I[))1rxobl le%qbg(q:%%es all the m%re not Pceabl e if
a | arge scrdhitting snember, 5&iincmcidentaog| e dirst nointencaurfifcet Bé pi tké
display light Ld on the first mrror surffi_llce 81 vary qreatly depenﬂi ng on

t he positibrpiestiahsupiass & diffays 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 Au?2 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 Ld 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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surface 8. The present enbodinment is a node for solving this problem 5 Note
that in the follow ng description, a case is assuned in which the

proj ection display device D and the screen S are in the positional relation
shown in FIRES-320(a) and 10(b). [0054] FIG 13(a) is a plan di agram show ng
the configuration of the screen S 10 of the present enbodi nent seen from
the front of the projection surface 8. FIG 13(b) shows enlarged views of
the portions circled with broken lines in FIG 13(a). Note that while only

portions on the |eft S|de he pr oj ﬁ(&é‘l surfa ff m the centerline
are shown ,n@rﬂcg}aqg hig)prop SF&mﬁﬁaﬁ rm@?ﬁmté‘?e@g bl atﬁaégﬁtsﬁfe@é’t

f 8 h t As
surtace ' 10uh. SR EAREL RSPCARHGEHE O SR AL, Gpgerhenl e g

with the sghfebr §u9facb®1 @Qﬂ*’@rédthsﬂeﬁé@@ﬂﬂg”&mthé bositesr®nofhegadjoidich

projection surface 8 conposed of a first mrror surface 81 and a second
mrror surfsaréad28di Shespresaht emabddiimentHswevimode tfhe sabwging tHiorpmedldy. t he
first mrraor surface 81 and.the hor| zontal surface Ls differs 20 depending
on the PosiNetenthat fReths (g‘j’l@&’ﬂncgn g8riRla@n.ga ¢asesE] aspumedowh which @e 13(b)

he f f ¥
e L1 = iR RO by o ke o D5 S Y W Bt
obt ai ned b)ghgwﬂmm(}ghqo(d)rasﬁ To(pyor surface 81 per 25 unit area Au may be

used as the unit portions Pu, the dinension of the unit portions Pu may be
sel ected mdeperiﬁ@ﬁﬂ] of the unit areas Au. An angle B that the surface of

Por i zont al "sur Sﬁﬁﬁeﬁs@ plagndiageym hasing P conbEuetioy oA scTBeR S on Pu
respectPoe it BERREsBnafie B8 dinh e hoRE oRaBE iR ¢ e
Chat 1 h§27ﬂﬁé%?§pbﬁz§?hﬁﬂ%?ﬁfﬁﬁ? & S%??’Pﬁﬁ%ﬁ "‘.”2@3*]%" e R ) e
vi ewi ng si ddG.af3(e). bNbtegthatf Wwhideerhlp\portiens enotie leift side cfurhieapmj@RionFor
exanpl e, asé,%lf'g&:e 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 (ie., 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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a case in which the reflected light of the first mrror surface 81 reaches
the 5 second mrror surface 82 after traveling perpendicularly, seen froma
direction perpendicular to the projection surface 8. Because the pixel
di splay |i @6f32dtis i ncident on the unit portion Pu shown in portion A of
FIG 13(a) in a direction substantially perpendicular to the horizontal
surface Ls, this unit portion Puis a plane which is substantially parall el
with the 10 horizontal surface Ls as shown in portion A of FIG 13(b). The
pi xel display light Ld is incident on the unit _Eorti_on Pu shown in_portion
B of FIG batiapntal sarfare deg iisreeflentadl nfprapacngindt yporiiionh Punesondhakithetr t he

hori zont al face. Ls, hown | tion B of FIG. 13(h). For thi

roason, ¢ neSHted gight of B S untal Pl op R nce ol o0 KB vidPing 8%Bor mi ng
| e Bl thit Moot iobi ZRat 266 Lan B i

L s e T i M e A S W

fromFI G 33 inRehichhthesssfRctadeight of 8hle fingl mifertdw@fadel®l weudhepahti on Pu
shown in portion C of FIG 13(b) forns with the horizontal surface Ls is
r oughl y5 habécasid aniraer|swrfacewlil laftesi seavetingppaypdndipelarly, reegohiframt ai s

ortion for,ne wWith the normal of the 20 horizontal surf.ace Ls. .Because the
Pngl ey (odiFection perbendpcalar | she cproreqtin 20MenE: L dcanss; the R uni ¢
ortion Pu any t 4 t : t : i ses the
Porthor t noTSHAED bt Bid SfinBol B onthe ifi. pORGEPY dlowikld BoRiGe A THIERS Y

the angl e B3(d)dh ®dtection substanttallsPpefpendiculut th thddofebhrdhafacsUrd ace Ls
is selected so as to increase the further the 25 position fromthe
center | i netids uhitt RertiewjBetison pHane awbich igsubstandiallshipagallelhwith dhe of the

unit portions. Pu iin the horizontal .direction h oj.ection urface 8 is
T st Tt eBoRapBtal e ditad o if Hor e phRLG pEa®h L Fie bR EEHOt or i or
direction Qr ol | K o I : Lmlar
Ui ewmpoi nt . BFRL e BiALAER, OF (B A Bortidif P ShOma AR BRE IS @I T 17 ¢
di sposed daatissaidnyfoabing anhengle gjbeeithahesiorbedef8hahorizohte quréserlls, 36

PCV3271 enbodi nent, the anteroposterior angle that each unit portion Pu
forms wit hasisheWioin portian B of fde 13¢b). s Ky s ggasen, der wnit martigsePuhe

ol oser e RaghL e horbin! BOi0% 1ML L BhERH R HhLAE Snthe iger ease

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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the top of the projection surface 8. 5 [00561 In this way, in the present
enbodi nent, the display quality of an inage seen by the viewer U can be
honogeni zed in all portions of the projection surface 8 because of being
abl e to oufplt32fhe pixel display light Ld in an anticipated direction on
the view ng side, irrespective of the position on 10 the projection surface
8. In other words, the projection surface 8 can be enlarged while

mai ntai ning the display quality at a high level at which display unevenness

is suppresseq. Note that while the projectiqn djspl. device,D accgrding to
the f1rst ERBSGRRER The PRIGIGRISLPRET AGELE CHACEACk,Ain REVAIR GLC ot Hitko. be
suppr essed h.Ng: ! conti qur.at ] J 3 j l i :

devi cos b AERARTEIYREcCER 10 OEIALR b b M AsE R Bk Lo pantoK

| nci dent al ky th@b6etoii aftlat profedtion durfisder S tedidees sseithe whiseh thh@oaibighas of

the unit portions Pu are fixed in advance, having assuned that the

proj ect i onthié sgp af]t]mfepi’ﬂjectmlaﬁ@lrfah@Sbroj ection surface 8 are in an expected
20 positional rﬁéséégn. However, based on this configuration, display
unevenness may adequately suppressed if the positional relation of

(he prolect on dhoplEvLF oD Bl e RS om oL AR ALK&yl o

the expected poOsitiona a configu i S possible
in  which jfagagangiees b9f thdaistpéd (Pasdd BashbogenizBe i Qjllepbitiths of fthee 8 are

25 adjusted arbitrarily. For exanple, a configuration can be adopted in
whi ch  t heppojepenisumfasa s beoause of benrgsabledp outpyt the pixgl dippday hgbeLdunber
i vi dual 15 2EaRAGPE R ST HATLOB b4 EGIR TG SReTRES B ToReRGRpn
cLorenie. U BNATLRRATS DSAR0 ORES 5 ety BB b,
proj ect i onesldrizadewdilet hRuinBiinixgl tBe displegntualityraans Highclebel as wihiehangl e
of incidence of the pixel display light Ld for each unit portion Pu of the
proj ect i ondspléancmeyepases ivsuppresspdut Nopodhat avhile the prpieationrtspldyust s
the angle ﬁgvfcgeDma%Egrdriné " théG 11%rtdti-:-1rr]1%0&§)ment is illustrated here, display
unevenness can also be suppressed using a similar configuration in the
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

37



t hese angl es of incidence. According to this configuration, display 5
unevenness in the projection surface 8 can be adequately suppressed,

regardl ess of the positional relation between the projection display device
D and the@rag@cti on surface 8. [0058] F. Sixth Enbodi nent 10 The
configuration of a projection display system DS according to a sixth
enbodi nent of the present invention is described next. The configuration of
the projection display system DS according to the present enbodinent is
common with the above first enbodi nent except for the configuration of the
screen S. controleneais calicslateshthe amgle of brodereeneitreapixell Bisplay dighaditkd t o

t hose constitutjonal elenen&§¥2§ﬁ%§§re_connnn w_th the bove first

enbodi mentfor LaghquBHr PRFLYH e PENESOR sYréacenpt based gucHheiitag®y .

[ 0059] Based.on.a_ _configuration i |.ch t econd mrror surface 82 is a
0 pl e SoCHGR TR SAE A b SpYeileial ShE SBRAR bR s Gl s

posi ti oneqppfe f hARIesOloft REiGOAREN AdcdrdiRie® 6! QWid NG rFhiratiBal edispmge, with
a sense of three- dinensionality, since the incident I'tght fromthe first
mrror5 surfevean8ds rinachespidjectidrewerfaabt 8r chei hg addduedebd suppréssed) recti on
of the normal _of the projection surface 8. wever, I f the viewer views the
i mage 25 deeprdipesiobbhe pesitiepabrelatiopdintyeandgsnoiastioacdisplay deago il | y
fromthe C@!ﬁi@{ri htctor Sabrg%{e( elow), the viewer nmay not be able to see the
i mge be G ‘]?Ib(}ﬂ]% eCted by the screen S is not output in that
direction or Hppggpe of insufficient light intensity. [0060] 30 This
drawback is solved In the present enbodi nent by making the 38 PCT-3271
second mi K. dixthiEhaleeliBi2na curved surface for every unit area An, as shown
in [FIG 14(a). Note that FIG l14(a).collectively illustirates a front view
of thdl first mThaponiFratiengel amFoiaeioseBRIAHIYTiEM 1 Aseerdsne saen from a

direction sixth embodiment of the present invention 1s described next. The
configuration 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
. 0 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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per pendi cular to the projection surface 8 (i.e, the horizontal direction),
an 5 end view of these mrrors fractured at a vertical cross-section (B-B
line cross-section), and an end view seen froma horizontal cross-section
(G- C linePCEBoHs-section). As shown in this figure, the second mrror
surface 82 corresponding to each unit area Au is a snooth curve, a vicinity
of the center of which protrudes nore on the view ng side than the

peri phery thereof (i.e., 10 a surface in which the periphery of a
cross-section thereof in either the horizontal or vertical directions forns
a curve). ddecad serrorciwénte 82 ghurvadosnriadecforievety mnitraneasAm fasceho®dn irs out put

not only in thggd' rection of the naémal of tfiﬁ@screen S but dispersedly
over a w d&Gr ﬂée.%fp',ﬁe thatgBbHay H?P &elestivaly pHustratescadrayt sievophithyy to
this configuration, suffigjen efl ectied.light %hat,o15 depends,.on the

di spl oy | e el wi St §84 phEse S Rinor SR 2 e AT R GRS, |
[00611 k&t B ansaied (Mer ehé hoMy i Fay/i ews
the i naggk%e?gggﬁglu}%&l Pr?oﬁne gﬁgﬁlc’é@t/ right gr@gbovéé/ t%‘:iﬂg%m?fepgﬁe}éegiﬁ?oar%/he
nor mal 51, Gmf vidve cfctlese Girohefeadtardd tatl 2 vateakbicrysstectivhl 8348’ | lught

upwar ds or downward relative to the normal] of the screen S proyided that
the posit ic@pswseatipn)yardan endbdow senferma herzanrtad srpss-gestiontCrGrma| | y

fixed. Accordingl t he, surface. of, the seco mrror surface i hi s
case may HEO%P ﬁ%itéjé‘)wi A Sheyn HBr}t‘l}%n?‘gflr%u%%t%?Fgfldagngll'ﬁ’(gvvﬁ“{%zﬁ‘c’ﬁr@ 14(b),
| nst ead Ofco?%gﬁﬁﬂiﬂ@&f S4dh0fnit 2re Aid D shlofth saEd), aYickity 8he ddder
peri phery of the horizontal cross-section (line CGC) forns a curve, while
t he peri phdfiwhih gricerudestme o this sievan side than the PeEpheirg thestof fi.ght
ling). According to this configuration, because .incident |ight fromthe
first Mirrosusiaceae vauck thepperiphenyt ofiia serssagciionnthereef in@ithar th ming a

0 For el b P RSy BRI ok RS B e ORI, 51
that depengs Mt iRrél A 8TROSHAD vk A1PE BRI direetibR 3¢ Fhé nvt@WEbf Of the
screen S diagonally fromthe left or right. Also, in the case where light is
out put di afenmréan Spwetr disparsedlynonmear alwidelazea (e gt, diagmnally sedn front the scr een
screen S) according to this configuration, sufficient reflected light that
15 depends on the display image 1s 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
0 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) (i.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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S, the surface of the second mrror surface 82 may be a curve with only 5
vertical curvature, as shown in FIG 14C (i.e., only the periphery of the
vertical cross-section (line F-F') fornms a curve, while the periphery of the
hori zont alPEF8&d- section (line E-E') is a straight line). [0062] G Seventh
Enbodi ment 10 While a configuration was illustrated in the above enbodi nents
in which an image is projected onto a single projection surface 8 by a
single projection display device D, the correspondence rel ation between the
projection surface 8 and the projection display device Dis arbitrary. In a
pr oj ect i orthdt dppeyds yrithendbplay imagemassalae FIi»erm@de e meachaa pliewer pf theof 15

b *{ Sor corBjen SliaRouRIY o Ghorat AL PEH haf i i IR AR BT ol 5
tt - 1 | ' ] t h
above 11 rarbyt Bids0aRRy RN PR BRIyl Il A S e e obal

accor di ngly. thel 8@F8ke (0@ the édebfid CRirod Wuatieng2 thigy Beheldvenwilihs BhBY
devices D project an image onto each of a plurality of areas into which the
pr oj ecsi orvesticilhcarétuse,davishewn iMEEF.dildg Ge.t bnly tlonfpegiphery of, thet i s

possi ble to enl arge the pragj.ect urface 8 in conmparison to when only a
single pr dj%@@@bﬁ%ﬁ@ﬁ%l?ncﬁ%‘?ct% ?%rnﬁ%éd‘?“”ﬁot“@“&)%éﬁe \/Rﬁrﬂgled”yc‘lfnﬁlegur ation

can al so Qhe_ado L0 Wik ch. | ' { spl ay device D

[ ndepende&lqr%cﬁnﬁééf% ggséﬁl?&ggﬁ&@ %’?)E%s%%%a?g%ﬁgflgjel enents shown in FIG 1,
a configuratiorgpgzpossi ble in which a nanagenment device 86 is provided for
conpr ehensi vel y managi ng the operation of the projection display devices D,
as shown iG. $¢v@enthF mbhidsneninagenent device 86 includes the storage neans

const 100t onal BHEReRieISRURRIOR FAGIIGStra i bpF R bodEh e R 1
val e O IRl AP 08 LSRR AP s et |
t he adj ustgmfctioal IReslafgdevrbeD,4the agstrédppnldeabé galationbddywsen Adror di ng
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 1mages 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]
{0 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 1is 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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to this configuration, the storage neans 1, the acquiring nmeans 2 and the 5
control neans 45 do not need to be set up independently for each projection
di splay device D, thereby allowing for sinplification of the configuration
and redu®CTa27of manufacturing costs. Also, the entire screen S does not
necessarily need to be integrated. For exanple, the projection surface 8 can
be easily enlarged if a screen S conposed of a plurality of interlinked 10
portions is used. A projection display system DS that displays an i nmge
using any of the nodes shown bel ow, for exanple, may also be realized if a
conf i gur avabresi €gappl derth walwesc@zatopthe projestion displpgadévaeesdDs plEachdevi ces
D project inages onto a single . project] urfac . ,as shown in FIG 15.
[0064] 18reiectipn displpAievics @wé%ﬁlmﬁaﬁitﬁ% Qutpht imgAss3havi ng a
conmon obj k j gt t Dr.Qj actd on [ e 8 of

t he scr eelﬁﬁésflﬁ?ﬁ{nf&ﬁ? gﬁ%‘ft&%fhyn%ng%&lp%%jaec ﬁ{c%nﬁﬁlﬁ{s]%ﬁ"aﬁq%@&i%es[x% r%’% ni ne
types of kSRHERScAHBALRHA 2he GtodadeNRGnn I,%ecé?éﬁgﬁﬁn%bbl%ﬁhs@aﬁ&' thg a total
of nine imaging O devices 6 (6-1, 6-2, 6-3, 6-4, 6-5, 6-6, 6-7, 6-8 and
6-9), &s stwinl meads@5 46 not Heeddoibmgitrgp dedémasietthr for diashquejkction
different positions from eachaﬁt her _seen fromthe object Qo (i.n particular,

the di r ectigiay éggw?fIP,otrheffﬁbV f@&g@é Slapéiﬂﬁaﬂlrof@r@ efqogﬁag@aéﬁo?ta?ér)]; That
I's, the |gq Icr%ﬁ)gn ,?C}?eﬁlgaorﬁiéfé?f%rfg tscﬁgtss? Aﬂoag%a §n¥irgos%1{3§ny§pgf)es en(;[t of the

obj ect o R &0 _ I'magi ng device 271 s disposed

di agonal | yeahQusilj Ree@ b Betinfdiratdie |FPRA:NEnFRY tEEpRyjdctid® sHifaPO8RAn _
diagonally to the upper right of the object Cb, the imaging device 6-4 is
di sposed beagmnbi leplawgetdhd ai gdreenf St ¢tvenpdyedc of Gb plutwditymal)iintedimkede 6- 5

is disposed in front of the object (b, the inmaging.device 6-6 is disposed

di agoh@l | PoriaoRshes I“éP‘g- oft Prfaeciire dispdpy Sﬂ'ﬁ@qligifrbg“td@\?ﬂ?é’%al? 1paggi sposed
30 di agona| t f j i i.Ng: kce 6-8 is
a1 por-so ok By sLEHBIEEE A Bty oR Sughinlty may AbFOHAHAI B o co

6-9 is dispRs@htirrgrapplisd (@ viHieh kophawlity Witprofectibe ABHREGtddReesThe | Mages
taken by these inmaging devices are respectively input to different
proj ect i oproject 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
¢ 0 devices 6 (6-1, 6-2, 6-3, 6-4, 65, 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
is 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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di spl ay devices D and projected onto the projection surface 8. The 5
projection display devices D project the inmages onto the projection surface
8 frompositions corresponding to the positions of the imaging devices 6
during teT3Imging. That is, the projection display device D input with an

| rage taken by the imaging device 6-1 projects the inage diagonally from
the upper |left of the projection surface 8, the projection display device D
input with an 10 i mage taken by the inaging device 6-2 projects the inmage
fromdiagonally above the projection surface 8, and the projection display
devi ce D idiypisedi diagoaally nedewt tikemblpctt Ob, iampithg nesgiag Gedcer®Peit s t he

I mage di agonally from the upper right of the projection surface 8 The

posi ti ons digpaspd diagenallyptatheckotsomaiisht af throbiest Ob. arkheaimages takeay | y

sel ected accoyding to.the, 15 positions of the..i i,ng .devices 6. According
to the prg’jyeg{“?st?nqmaﬁ?%fevé St 8Re DS SBPCHYRLY o ttong’ﬁe,re ﬁeﬂ?ﬂ%\”@iﬂ can be
made to petcalyved.i ViRg: t I -of,- L hr ' Si lity

I rrespect ?\E/%ﬁ%¥ t{;i ﬁ{éﬂg%;ﬁt iaoﬁ Ig? Qjet@ %égav#gaeﬁﬁfgﬁ g)t] %éal?oﬁﬁﬁ%eg?agj eg'?%on
surface 8préjedtiontdisplagfdestdeed Iproject olie imageesnt@kien podjeétion etiyfacet 8Cb from
vari ous positions reaches the viewer O situated at these positions relative
to the prdfamspositions foarespendirgpisihe peidons af ththithagmacdavicen 6 durimg i s

i1 lustrat here.in jch.i es .taken,.of, a conmon, obj ect . ar.e projected
onto the Sﬁ%jlg@t@%ﬁ \é\ﬁ‘?gbser{g fHE C%f’ﬁedlﬁ}’]éﬁyeg?vgﬁhﬁl gt QPC‘&A)%,
separate i : | A R ' | i ce D
For exampliantl; By TRY iRGEMPIGRLE -1 RTAREH: FRaRE AN RLIRIAIRE ¢
channel s pefoof dhd peyjeatibelsaviase @) the padieatdtn disglayrhkges Dubhput wWitlhanan i nage

pl ayback device such as a _video tape recorder may be respectively projected
onto tiiie pmejgectaiken kuthedwmaging davics dphdrenogegss dhedrage Hospdiggaralivces.

P 910 kb pSGRLSYLAH20, 30 P b Mhad TB9HR, GE0RD RGP BFRCI "0
surface 8.4p/An98re WMlenhPtiECithhGnEalvAR 6-3 dﬂﬂojéseé {1 Bald dildonalllGrdm Whi ch
an object Ob 1s 1maged from nine i magi ng devices 6, the nunber ~of 1 maging
devi ces 6ths wappert raghy. ofColns gorupetion, sutface thbeThefpdsitons 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
0 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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projection display device D for projecting images taken by the inmaging 5
devices 6 onto the screen Sis also arbitrary. [0066) G 2. Second Mde
While a configuration was illustrated in the above enbodi ments in which the
proj ecti orpcsugdace 8 is a substantially planar surface, a projection 10

di spl ay system DS according to the present node includes a substantially
cylindrical screen S whose projection surface 8 is a curved surface as shown
in FIG 17, and has an outer shape that is substantially columar as a
whole. As shown in this figure, the projection display system DS has a

hol | ow casbrle pfOjeciibhsuehisderty 7Alsbswhieposadigirationisdtlastraséd yn HFIGk- shaped
support base 15 71 set on the floor, a substantially cylindrical protective
nmenber 73 léhim which ahyebiect §h ircieaggsbirenbaiee magng davacasst \ibetnwabey

upright so _that one of .the ,h substanptially,annul ar .end,faces foll t he
peri phery %t TRAGNE, FlEvices: £278 %’ftbl W% spbieausntly. Ahe é‘ﬁﬁn‘aefs&%@b% cover
75 fixed t t e rof . A M 43450 ; ), bl ock
t he openi ﬁgoi)e?ﬁtoﬁ‘eﬁ%&%ﬁegdﬁ‘@% %é%%%é&%ﬂ‘?ei‘wg\ég?%e@éﬁ \l;é ﬁefenﬁglr%% i's

f or med susid@icsrPbRid tHe drbdh BAL ialsd arlitrargparency (i.e., transparent
menber), with the viewer being able to see inside the casing 70 through the
protective nmend6P6@B. The support base 71 and the support cover 75 do not
have opti cal %;ans ency (i.e., opaque nenbers). The plate surface of the
support ¢ & 5%@ ®1g the support 25 base 71 is a reflecting surface 751

havi ng | i ght rqjvlhﬂgt V] ' . Cl v i downwar d) .
For exanple, are e%i:tdlo%gé)* %ﬁ%nivgégﬁﬁgﬁﬁ% géit:%% tfh%l %%esgr g@@h%%ftst ﬁ‘e
support covkichAheOpRfsitivg siifacuPRoatsubstartidlly pl D067 durfdte aSﬁf@@dtioSa f or med
intog a substantially cylindrical shape is housed 30 inside this casing 70,

wi th tife dliselaysysteeDsr acdordingctethe presend. modreingludes a 4abpamtadiy
surface o Si N he protective nenper 73). form ng the,projection surface 8.
Fur ther , _VBRAFAR] S5reBn POt IR HOR A 1t BLUvel BUBER GSGHODN t ne

| nsi de  ofytig; SUDSLANAPI Yufer shaghithat iSCERRAnSally 26100 RALEE WGPnslSP! Y

devices D
As shown in this figure, the projection display system DS has a hollow casing

e}

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.
!0 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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are di sposed on the upper surface of the support base 71 so that |ight

output 5 fromthe output reflecting nenber 58 reaches the reflecting surface
751 of the support cover 75. Based on this configuration, |ight output from
the proj &T3nT71di spl ay devices D reaches the projection surface 8 of the
screen S after being reflected by the reflecting surface 751 of the support
cover 75, and fromthere the light passes through the protective nenber 73
and is output 10 to the outside of the casing 70. A viewer situated outside
the casing 70 perceives an inmage with a sense of three- dinensionality as a
resul t of sseficagpposing thetprotedtivgrmemher & 3) formmprgsitel projeotbrosurfates8i on of

each of t plJurality ._of fhe. projection displ devj,ces are sel ected so
that |i gh&e‘ﬁt‘}]?%la RIRbl G tproifsioRaNRIop, doxaes &raidgwsgé)@ Af§idene

projectio f .SGJ- or [ r Q.1 hah t he
light is E i%@%@%ﬁ ?ﬁéﬁgﬁ?ﬁgés?%?écﬁ%?ﬁ%ﬁ?ﬁé@e{ﬁgﬁ%ﬁr f?%%‘g%cpeen s.
Accor di ng a@ didfiome8 Onf thaUipdrafurfd dicofuhe suppodbbLsd P1 s €RaflighfBAGUtavi Ng a
sense of three-dinmensionality for 360 degrees around the casing 70. [0068]
;0 Not & t Hiedm whiel eitphé reflesténg moeraber v8 reawhes thS reflecting stirfage 754 ofl at er al
face of the casing 70 is madﬁ en(ii rely of tran_spai_eplt material in FIG

17, a por thebuppert govershandbage @naﬂslég%%@uaatwae ighbostpuy dramaibher 73
fromthe uypper..end,. . r to the.su t GOVer 75 mayqbe

(£ om e, YPBECFRLLALE Al IBRER0 e Beo BT Ak SN her R B on s
731 of t hefeRMeis taldcisd B OHE ribfledtiz sdrfads7SPYEIIRIs WPt BovE ML hnihat

does not have optical transparency (i.e., a nenber having opacity).

Accor di ng ftamtthese thmhghtipassesnthrohgh theiprbtdctiveafember didsmhdys bugoge on t he
projection syrface 8 can be ipprqved because of being able to block Iight
that Ps fef c?léfélfgfyf’? e ﬁ@ﬁ}l&%ngﬁsﬁﬁ%eswsat%auw éhe as1sdOout si de

fthe 3 ( . ; L L an g © 1
per- 3971 PpiBif¥ad fulleb spith PRI LD AMoROREE) Oa HEOREE sboin” .
an i mage ithisvihapRd lighem Bleirs| (e Hdietiss Aedbrientatoardf Qehalfiths ptarlayso be

adopted in o ) ) ]
of the projection display devices D are selected so that light output from each

device 1is 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]
¢ 0 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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which the viewer views the image frominside the screen S, after having 5
made the screen S | arge enough for the viewer to go inside. In this
configuration, the inner surface of the screen (i.e., the plate surface on
the oppogid®e3zilde to the plate surface opposing the protective nenber)
forms the projection surface 8, and the plurality of projection display
devices D are disposed so that |ight output fromthe projection display
devices D reaches 10 the projection surface 8 via the reflecting surface.
Note that a configuration is possible in which the projection display
devices D are dD8pBked outside the screen S (i.e., in the space sandw ched

bet ween the outer surface of the cne%ﬂ S and.t he protgcﬂgve menber). Al so,
while a confi gutlgei ghilesa copfigeratipn dsitHustrated heseanpwhich anyimage the
screen S i s _housed in a.easgy 5t hi i ng. can be,omtteqd acgordingly.
[o070) HRme rrem PafidCIbf Srrecho st A BafREhERic Bad ET < BURETCHS o
enbodi MentghichNthe TRARS MewiPEtd indgBUbi GREAO MR AcPeds I UkOMhavhigi € that
a configuration can :0 also be adopted in which the above enbodi nents and

t he f okl owhade nihde screane Sc bivge nenowgle dorli thegl wiew&07Td] go (ihpidd. t hbughisa
reflector 51 conposed of reflecting nenbers 511 di sposed opposite each
other is iconfiguratien the innerspudace of the somseni entthermato suriase ioguthe: i on of

the reflector in the esent invention i.s bitrary. For .ex | e, .,a tubul ar
renber ( naPRosS et B Hiaky pIVRR pBPouRiethRatobictiye Rombay Bt R fner
surface My RetBHoNIEsS, anaeiﬁépwalﬁ  ofeSroidl @R Wispliy @evi@aD: ald) this
configuration, the pixel display light Ld output fromthe |ight path | ength
control nebhssosédi ® theti deghit owtputhfeomnidiedprajéctidre digflay device5A) r2achaesd
reaches the output. reflecting nenber, 58 after being sequentially 45

PCT- 3291 themraieckignispriace Smiarthe refleetapgsusiaee. f Bpkethan corligwrmdionsur f ace
RRTRET T S R R TR SN
a reflectQer&h S (ie. in the space sandwiched between the outer surface of 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
0 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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whose refl ecting nmenbers 511 are opposed so that the distance therebetween 5
vari es depending on the position (i.e., a reflector 53 in which one of the
reflecting nenbers 511 slopes relative to the other reflecting nmenber 511)
can al so beChRdeotit ed, as shown in FIG 18(b), or a (tapered) tubul ar nenber
whose di aneter changes continuously fromone end to the other end may be
used as a reflector 54, as shown in FIG 18(c). That is, there are no 10
obj ections regarding the specific node of the reflector in the present

i nvention, provided that the configuration has light reflecting surfaces
opposi ng exflecdhby (he miororssmffacess5blid dyrmedisen theiinmea siufiddegof shé on was
illustrated jn the above enbodi rrﬁntls i.n which |ight output frtom t he

refl ector reflestor®y. glsogs 1s 5y absolytply necessary fox theomarrar spgtacae 5418 put

refl ecting_ngnber 8 | gunat | | ossi b I Whi | | aht, out put
fromthe r nﬁbecfe ec%%r ?Or gg%ﬁ%gﬂ%g’“{shc%%%g Ogﬁe I'r ZFE | %/)Fa(r?glg ,a gﬁq{eﬁgﬁtg%assi ng
via other gRELEF AT membebe sV hBsIbppefdest fHE tHE WS neSkhetcd@wden ( 2)

Al t hough a i ght output neans 3 that adopts light-emtting diodes of ;0

di ff er ent wntfies depsndingi ghttheopesitiofl{ijes alteflkitat 68 innwhieh aimevef the

enbodi nents, the configuration of this neans is arbitrary. For examﬂe, a
devi ce coppesanegnembers SlAi shepesy relarr tojtdet 9ther peflsatipgmenyher @ 117 ght |

and an LCD_ panel, that .adj ust e light batensities of rtii ons

cor r espondHAls o atinspd) 88 Sl AR 1) £ ¢ PRI E R bex

speci fied PRodd@idthé@h chahBes céttimiyudp RfinafPé sl taehé Behdd i niBUpce 31.
In short, there are no objections regarding the specific configuration of
the |ight weedr ae 8lreflectori 840 ashshéwyghin FGur t8(cB1 Thapuss thexelardi spl ay

| ight Ld whaose wavel engt.h conponent s co(iprees ogdi‘_r/l%lto the djfferent colors
have |40ghtotnestions mesardipg: the pweqifi, me ﬁ? kBe teflester ay. thetrrespat the

cont | 9412 R Gp ALl AR L gLt Sl
nonochr oneydgRRSeach GHak i(Hif Rl istRfdcBs WHiEH PAXS! whiien eonfidfitionlwad S
output at a light intensity that depends on gradations specified as pixel
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]
(2)  Although a light output means 3 that adopts light-emitting diodes of
0 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 hight 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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values Cg is sufficient. As is also clear fromthis, a "pixel value" equates
to information show ng the light intensity for different colors in a
configuration 5 that displays color imges, and equates to information
show ng gregmszans in  a configuration that displays nonochrone i nmages.
Al so, the lens 32 showmn in the above enbodi nents is not an essenti al
el ement of the present invention and may be omtted accordingly. [00731 10
(3) Although a configuration was illustrated in the above enbodi nents in
whi ch the acquiring neans 2 reads pixel values Cg and depth values Cz from
t he st or aghisplagsanénodirentoithages. atA eonfigurdtiah it Ivehiah quikel digpimaligh?
acquires pixel val ues& and depth values Cz is not limted to this. For

g

exanpl e, aLrtmmtgwe&n htsnpeggntmtbat ﬂemd@wmm@datmsrﬂpﬁél afagpizel f or

car oul ot b<vaingh Cadsv el G0 ThALRATH PR Biisl RoP UM AL i iatel S ™ °
fi t I
of 't he col Bram g Sﬁ%‘a’%"?%@lﬁ?ﬁ‘e‘&%b‘%???“e% PP REORE b8 SpEakiam, 171 ves

wei ght gd abeedéplagyy colaf imagey;mmfgxays $6 arlfesmati®ncsHomtihgtegddhsionsiian ng
t hese gradation values, and the ;0 calculated gray scales are output to the
li ght patha b@r&ﬂwa@m thait dtenlmfszm()mchrpm wngasel Adearidedessid? shewr ourt h

enbodi ment. th val u Furt vari ou Des of rrection may be
ber for red i thn Ak, EBAdRe sy 15, hel dtreendal URERE o 8B BEeeeh ™
adopt ed a%n?@ﬂﬁ@n‘!ﬁdﬁi% Iﬁ-ﬂ?ed gg&ﬂgﬁlﬁqi, cal culating the depth values Cz
in this confrguration |§ |trary 2 the acqui sition source of the

pi xel values Cdo&nd]the depth values Cz is not limted to the storage neans
1. For exa a configuration is possible in which the acquiring neans 2

acqui rids B eI Aabthgsgh@gcoaarﬁaua@bpn wag Bastatediipghe abogenembasiimentain sour ce.
2 recel veswpibaneyuRlenBIaH Fssth nEEITRNES CofrlBebth it Rd CORRERT cat: on
devi ce conypeChgays a}n@aﬁ‘@tl"‘oﬂﬂé cdifiSurathBY 8n WhidRCThe %thuiBhg MRafbI#Cli ons
regarding the acquisition source and met hod, provided the acdquiring means 2
in the presguirdsnymxel ivaluec (g aed delpehpralaés A wesotCdimitdd 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
0 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.
256  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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depth values Cz of pixels. [0074] 5 (4) Although a configuration was
illustrated in the above enbodi nents in which an inage is projected by

di sposing a projection display device Don the viewing side relative to the
screen S, REE3PTioj ection display device D may be disposed on the side
opposite the view ng side (hereinafter, "backside"), as shown in FIG 19.
In the configuration shown in this figure, the projection 10 surface 8 is
provi ded on the backside of the screen S, and the second mrror surface 82
of this projection surface 8 is a half mrror (sem-transm ssive reflecting
| ayer). Conzespshjectionpaegarding hize picyeisitdds pbascel anghmetbiod hptovided thes at
the second mrror surface 82 fromthe backsi de of tge screen S asses

sel ecti vel 3caURENGHMENRS S4B ShE PRESend INYgRtigR @cgizes tBe paxel vadaes g amgl

refl ected) e first.merror surface 81 is a substantially horizontal mrror
surface asdeél;ggml}lﬁspﬁeofg e\]/Lsé enbodi nents. According to this configuration,
pi xel display lfogy)Ld that passes through the second mrror surface 82 is
reflected onto the second mrror surface 82 by the first mrror surface 81,
and parmst di) t hi Althoghh a @nfiefuretibrdvagdlustintetlin the abode wirboakimea6s aur f ace
82 and out put on the view ng side. [0075] Also,. the projection display

devi ce D aFbichran smageis Brojesied by dispesngeaerolestionndianlaydesice Doon they t he

fi i.on.sh ' : i al | I | I.el epi ped
casi ng 6 1GoNIh pHbr ok oy B s BiseRihor iR b’ B PR B P B

side), andiigopied] 66! theidt Sphalite THENABWAS: 881eS (MBIt b ANRNE RrBOdI ment 5

I's housed In the casing 6 his projection display system DS projects an

i mage fromhdwen badkéi dS. ofintthe configaenti®) shewaescthibdgusef the pf@edmoe t o

FIG' 19. The screen S is fixed .inside t casing 6 so as to bl ock the
openi g 615Wrig %a%pao‘ﬂé@ql@etq gba%ﬁﬁhogﬁles%re%nﬁs andnihessesandanyerr 83 and

o LU ALL e b2 LD SERGED 5 9% RETC AT R AROEMR T
vicinity ofefloB@ingnBether €ohsdghiehtlye padt WTIthd1§iREN QRAAY light Ld that
arrives at the second mirror 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 Ld 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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of the opening 61. The reflecting nenber 82 is provided on the plate
surface at the backside of the transm ssion nenber 83 and constitutes the 5
projection surface 8 wth the first mrror surface 81 and second mrror
surface 82P@BiB2My arranged alternately. The first mrror surface 81 is a
substantially horizontal mrror surface that mrror-reflects the pixel
display light Ld. The second mrror surface 82 is a half mrror that
transmits only part of the pixel display light Ld and reflects the rest,
and is provided so as to 10 forma predeterm ned angle (e.g., 45 degrees)
with the fThettransmissigurmendes183 ial soplateshapbdt menpbearr dlaviyg afptical

i1 lum nating devices 85 outputs i.ite light towards the center of the
proj ect i orfrapppareacy. and,adacinityy, 'H%R?Wéf gé‘?ﬁeé’gég figed along the PaTIPRETYi ewi ng

by ol <o, _ S PP . f
the. i anarits E1SAPREHEE £16, T S HE-00F RERNEE §2"s PUBEE G MoK °" ©
conf i gur atdipacePai She BhSlRliaY OE itBB trhfshidiond SndHbOMB3TLRITEARiCURESLRST T ON

di spl ay device D and passes through the second mrror surface 82 1is

ref | ectsed mmjatione saefacnd, nwithoths didstani@dr yurfdve Bilrshd rdecond mimbdece 81,
and then output on the view ng side and seen by the viewer U after again
bei ng ref |Buafae 8Adveiagsarrgngpd oulgernately: r drhenitizst enirpesurfags. 8kHe a o

bri ght ness_qf . the j e. can,be. mai ntained, at _a highdevel, since white |ight
Fromthe s aelRaRF ARy dRisat SiaPs foat plpdeepi iy Rel iy |

Al t hough &;8anf.q 9UTREIseBoB RniktdrUsirfaleesh ida RAf ANPNE thARQLLABAILS onlly Whi ch
the nunber of tinmes the pixel display light Ld is reflected by the 25

refl ector prt(@Ebthdpixeddispd4y light Edranditdfbatdihe restcand ioproveded selas th i vi ng

the { adjustnent reflecting nenber 41 or 42, the confjguration faqr
cont r ol0 i nf§TinRPredeiprm 41@23?-5-,65 ?ﬁeﬁ)x‘@’rthdﬁ%@pﬁrﬂ nvlirgqﬁswgﬂqer% t he

i ght t t . i IO . i .t h th
values. o itso BRAR o tHeCphlaIPY YrShsf Sl AEFicls BECBLANN, WRilIBRREP D |
adopt ed i nowhirAlh thBGeatdtl 6f e PRojRkIGH stibfichig el ThsePl R i @ie Bevicss

incident on the reflector 51 is changed by 49 PCT-3271 controlling the
ori ent at i 036,cfeenhizoini thiwt viewtipgtside aare Buried sodintp sorromadddst projectiores Cz

after havi srllgrfjlciexg 91:1 tschi\:ioé}lnsgtl)teth(zjeftrzta.rrllsenﬁﬂsd (yrf Hgaélgerr glg lcg\(r:érieaq)yn&%bgarsing 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
1s 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
{ 0 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 L.d 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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41 (or after having nmade the orientation variable as in the above

enbodi nents), and thereby changing the reflected nunber of tines in the 5
reflector 51 according to the depth values Cz. [00771 Also, while a
configuratPOR3Es illustrated in the above enbodi ments in which an i mage
with a sense of three-dinensionality is displayed by controlling the |ight
path length fromthe Iight source 31 to the projection 10 surface 8, a
configuration can al so be additionally adopted that nakes it possible to

di splay an inmage without controlling the light path length according to the
dept h val usstdlingdheeoriantationaf thefight cutpwnmiegnp dsaicbrdingi to theideptla 3D

di spl ay node and,a pornal . di gpl ay. node are sw tched accqrding to an
operati on uaﬁ%ﬂnﬁﬁﬁr bayingsikgd the anels of the pdistmpmcreblerige membep| ayed
in the 3D gjspla d opt.ral L ng I-ght it hy | ength from l'i ght
source 31 {%ﬁe%#r% 3’&%%% %ﬁlrdfgag’g%ogcé@gg}d %gvﬁ%ta?}]ee égggp t\'i}%l &gébg&

(i mage in HHb6Minde@NSndthérubseckin@Eng! thaatdfiecksd RSN 6F ti¥ed HE tHEET) |

as shown in the above enbodi nents, and an i nage being displayed in the

nor mal 5di sgelfleytordille avdortog toctdwet deglthivadueh €zl i ght path | engt h according the
:0 depth val ues. Cz &i.e., I mage in which a sense of three-dinensionally is
not perceived M@7U e user). The operation in the normal display node is

o1 LTty 211 RN AEOR OHERLL M SO0 RS RARPLIH A AL E AR, T

reflecting nmenb rv

reflector Jlwiick onstigttgel Wi RESEhNE offthirb® ddiaPhbionalitess %S?Hyeﬂnb&m' ch
the 25 adjustnent reflecting nmenber 41 is driven so that light reflected by
t he adj ustomtrdilingf theclighty pathrilengthl froenthe dightescorte Bt teethe projactioenber 58
wi t hout passi_ng through the reflection in@s(i]e_ refl ector /1. [007%]g _EG) The
acqui rithg sERE 8. sneonfignragion, ean st besaditipnallypadontedthap makes e

e Sl euahgl S kA N8 ey g,
hardware geuiditgStécthed8epthGrlues €%, I Horé-QaRER, RdcdiTiduradidd i@ FREMI er
program C)irn which a 3D display mode and a normal display mode are switched
according to an operation on an mput 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
t 0 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 modt_a is
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]

(6)  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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by a dedicated circuit manufactured on the prem se that the circuit be
mounted in the projection display device D. Also, while a configuration was
5 illustrated in the above enbodi nents in which the drive content of the

adj ust mentP@Tedd7acti ng nmenber 41 (or 42) is identified based on the table
TBL, the nethod for identifying this drive content according to the depth
values Cz (consequently, a nethod for identifying the reflected nunber of
times in the reflector 51) is arbitrary. For exanple, a configuration can
al so be 10 adopted in which the angle of the adjustnment reflecting nenber 41
or the rathave xmbodingentt tiay beljreslizedtbyr ebopsrntioy betvren 42hasdwakent i fi ed

by perform ng an_ operatj on the depth val ues out put fromthe acquiring
means 2 ugieNiFeasysheds a; @Eﬁp&emmrpee%m 351515 anﬁzmcgal,pqt%pwﬁﬁnwrati on

f th dj . f i 14i i . | e,. 15
cont i gur at¥oft Haichfid, Sl plREndical 3n Vi, REARss, FRte PR Guig hero,
devi ce conpOSRGddh ﬁferlﬁaof&tmncaigpmyrd@ﬁceebemga_wﬁiw%ecgnﬁ%u&gﬁoﬁq}&sst ment

reflecting nenber 41. In"this configuration, simlar effects to the above
enbodi sentiBustratabtiai thed abbva crohddigremds i ion wilschddet deivienconttent dfhgheangl e of
the mcro mirrors of the mcro m'rr?r el.enents i s.controlled according to

the 10 dasiwstygniaeflesting memhensl (ar 42 15 idpniified Rasrdon she sable dBL.

conpri sing; a_storage .eans for..starin i xel value, an dept h,val ue for
cach of " Shg Ett RE, ERERng it BrBh P Sheotflut o P AR IR VAU ng
means for @Ledhbéditedti Pintthod T fledRtyidiLrite Piflectad Yomb&Y ofhkibsGh 2
plurality of pixels stored in the storage neans; a |ight output neans for
sequent i althy xefleptirt b} i i aybitrpey. pForekxampiar di cpfignrtbienpexelalyvalhee; 10 a
refliecting menber for reflecting the |jght sequeptially output per pixel
from tiAe [adgrtedin srhichdhesangle|gfdhe adingenpptyeilenting member dhtorridel ect i ng
surface fqr,repeatedly | eqt.l j y.bhe reflecti menber ,
and gui _deg'oﬁ%g} ?aélrﬁq JBt%f gﬁé p%délh%ﬁlg%ljlec %Ef}gét%ﬁ%?ﬁ%%%teg ‘tl%el%plugeenftﬁgeﬁi %%’r
proj ecti OpettdrhARE; a@Bferation on the depth values 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 1s 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

0 depth values Cz.
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15 a control neans for changing an angle at which the light reflected by

the reflecting nmenber is incident on the |ight guide body by driving the
reflecting nenber according to the depth value of the pixel, so as to change
a light path length to the projection surface determ ned dependi ng on the
nunber of tinmes of the repeated reflections according to the depth val ue of
20 each pixel. 2. The projection display device according to claim1,
wherein the depth value stored for each pixel is stored after cal cul ation
based on the pixel value of the pix@LARS3. The projection display device
according to claim1 or 2, wherein the control neans drives the reflecting
menber so that the nunber of tinmes of the repeated reflections increases
the |l arger_the %g}h ¥aI%§P fo é..Thelgro'ecLion di spl ay device according to
any of clalms 1M4RFOECURTSRIAY GVILHEOPRBFSIY | ng nenber has a refl ecting

surface for reflecti &Q&Pée &‘&hétlorﬁ‘ét Phixel rvgg}et BRq A @Jﬂtlho&ﬁ]lﬂla”fof@z?&??f and

capabl e of changing an ang relatirve'to a rection’o e out put Tight,
and t hes coapl@talitpafpiceBicoakttiiting andikplagfimidye;refl ecting surface 5
according to the depth value. 5. The projection display device according to
any of clains lan@cguiripggneans fdreaqqpririagtthepinelbelue) and thpdepduvalieas to

be rotatablLe on,a_rotary,. 10.shaftt, and.h a reflecting surface whose angl e
relative t raga&ppé@tﬁ)lgﬁg}};ypﬂglxeﬁ'% @Wegb‘?gﬁ? SYT8Re RPN ght out put neans

changes in a cigcy r(ﬁﬁtpjl&l €88y QBoRéndi r okt gafl tapg, theecontrol
means rotates the gIé‘FI ec ingmrrer%er to an %ngﬁ}é ?@g{ 131 pefr%lsagn trﬂeedepth
val ue. 15 GecoFttimgptoojhecpixehvalwpl ay device according to any of clains 1 to
5, wherein the control neans further nakes the reflecting nmenber oscillate
10 a reflecting member for reflecting the light sequentially output per
pixel from the light output means;
a light guide body that has a light reflecting surface for repeatedly
reflecting light reflected by the reflecting member, and guides the light to a
position corresponding to the pixel on a projection surface; and
15 a control means for changing an angle at which the light reflected by
the reflecting member 1s incident on the light guide body by driving the
reflecting member according to the depth value of the pixel, so as to change a
light path length to the projection surface determined depending on the

number of times of the repeated reflections according to the depth value of

20 each pixel.

2. The projection display device according to claim 1, wherein the depth

value stored for each pixel is stored after calculation based on the pixel value

of the pixel.

25
3. The projection display device according to claim 1 or 2, wherein the
control means drives the reflecting member so that the number of times of
the repeated reflections increases the larger the depth value.

30 4. The projection display device according to any of claims 1 to 3,

wherein
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with an anplitude that depends on the depth value. 20 7. The projection

di spl ay device according to any of clains 1 to 6, further conprising a
light flux adjusting nmeans for changing a light flux cross-sectional area
of the light output fromthe Iight output nmeans according to the depth

val ue of each pixel. 25 8. The projection display device according to claim
7, wherein the control neans drives the reflecting nenber so that the nunber
of times of the repeated reflections increases the larger the depth val ue

of each pixel,thngbfldegidg gHembdrukasd] teflectige mansecfoangfecting thedightf | ux
cross-sectional 30 area of the light output fromthe |ight output neans so
that the |oufputifrom theolghteuitbshaneansaandceanadde afhehangiggr aphanglept h

val ue. 53 9. The proj.ection displ viice according to claim11, conprising
a correct?ea%tlﬂ%é‘ﬁ@ 4“5‘?Ct1§8’r?€@[‘?9@%ﬂ"ﬁ$g@gp?ﬂ&val ue of each pixel according
to the positiog,C ongl} t pixel t ] %ﬁs f ,
wherein 5 the c%hnet ?(%)F‘Eﬁga%é%gsnt@&%g&?hgﬁﬁuﬁggﬁ 2)? Flla(?regé}})%ct eus{ ggeg%t ed

ref | ecty ongccogdiotiontetdepthevadept h val ue after correction by the correction
means. 10. The projection display device according to claim9, wherein 10
the correction neans corrects the depth value so that when the same depth

I [ ' .pi xel d th i xel, t | i ght t.h | t hs of
Uhe I ght “But put e BUEHEOT | GAPILERUICenBerEting (P oy Lertar Surtave f or

the one %ﬁ@feiﬁ”d t he ot her pixel are substantially the sanme. 15 11. A
projection display systemconprising a screen that has a projection surface
and a proj ecti othdisfidaing evimbes o sppppreed isogasaito beageaiiile onhe rotayeen,
the projection di S@I@gy device including: a storage neans for st Orif[}t%i a pixel
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a light oujpbiiid®apshd 9(51:3?9%%‘5&2 i@l y outputting |ight per pixel
the control means rotates the reflecting member to an angle that
depends on the depth value.
15
6. The projection display device according to any of claims 1 to 5,
wherein the control means further makes the reflecting member oscillate

with an amplitude that depends on the depth value.

20 T. The projection display device according to any of claims 1 to 6, further
comprising a light flux adjusting means for changing a light flux
cross-sectional area of the light output from the light output means

according to the depth value of each pixel.

25 8. The projection display device according to claim 7, wherein
the control means drives the reflecting member so that the number of
times of the repeated reflections increases the larger the depth value of each
pixel, and
the light flux adjusting means changes the light flux cross-sectional
30 area of the light output from the light output means so that the light flux

cross-sectional area increases the larger the depth value.
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according to the pixel value; a reflecting nenber for reflecting the |ight
output fromthe [ight 25 output neans and guiding the light to the |ight

gui de body; a |ight guide body that has a Iight reflecting surface for
repeatedly reflecting |ight sequentially output per pixel fromthe |ight
out put means, and guides the light to a position corresponding to the pixel
on a projection surface; and 30 a control nmeans that drives the reflecting
menber so that an angle at which light reflected by the reflecting nenber
is guided to the light guide 54 body depending on the depth val ue, and
changes the nunber of times the |[|ight sequentially output per pixel from
the I'ight ut puTherepresedtion ahieplagddgviceeatasedivg B9 elaam| jlghompesisiagt _ng
surface according to the depth val f the i xel,.sa to_change.a |ight
pat h | engt FPIFRFUmEAEF det Fareen She dgetoy st asch PHALACHORTNE I e of
each pi xel 'ﬁ@g 1S : (e t ihn 11, wherein
the proj e%(%{il}%?]n-sggir%feg@gﬁo ﬁ)gtl%(:@gléﬁéf? ?{ﬁ%‘? ogggﬂggk%%ﬁ ﬁgt%ke?gf | ecting
surface for refHeecbnt®lt eahsgbdnteslisptite friofbehenfptimectafothdirepbaeddevi ce,
and a second 10 reflecting surface for reflecting the light reflected by the
first ref|xflectigns aecordingotp sheidepthyadneaftemeorrpeiden dnd the coneection ect i ng
surfaces bein arranged in sheets. 13. The projection display system

accor di ng ?@agﬁain112, wherein the first 15 reflecting surface is
substantially horizontal, and the second reflecting surface fornms a
prescribed angle with the first reflecting surface, and does not directly
faces the vo.ew Mhe proRctidA.didplaypleviccs dcordsigstiol dyin W5 txdigrancording to claim
13, wherein the 20 second reflecting surface is divided into a plurality of
unit pdrtions, Buwceomsectiomimennsscorrects\the depthawduisodhatsvhen the samgdes

to o %.“ o 1901 et h Ghe pagsl alfl aﬁ%ﬁ%ﬁ%&?aﬁé?fgi%%ﬁéﬁg%ﬁ?” L
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one pixel and the other pixel are substantially the same.

15 11. A projection display system comprising a screen that has a projection
surface and a projection display device for projecting an image onto the
screen, the projection display device including:

a storage means for storing a pixel value and a depth value for each of
a plurality of pixels constituting a display image;

20 an acquiring means for acquiring the pixel value and the depth value
for each of a plurality of pixels stored in the storage means;

a light output means for sequentially outputting light per pixel
according to the pixel value;

a reflecting member for reflecting the light output from the light

25 output means and guiding the light to the light guide body;

a light guide body that has a light reflecting surface for repeatedly
reflecting light sequentially output per pixel from the light output means,
and guides the light to a position corresponding to the pixel on a projection
surface; and

30 a control means that drives the reflecting member so that an angle at

which light reflected by the reflecting member is guided to the light guide
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an angle at which the [ight output fromthe projection display device

r eaches
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15

20

25

the unit portion. 55

body depending on the depth value, and changes the number of times the
light sequentially output per pixel from the light output means is repeatedly
reflected by the light reflecting surface according to the depth value of the
pixel, so as to change a light path length to the projection surface according

to the depth value of each pixel.

12. The projection display system according to claim 11, wherein the
projection surface of the screen 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 reflecting surfaces being

arranged in sheets.

13.  The projection display system according to claim 12, wherein the first
reflecting surface is substantially horizontal, and the second reflecting
surface forms a prescribed angle with the first reflecting surface, and does

not directly faces the viewing side.

14. The projection display system according to claim 13, wherein the
second reflecting surface is divided into a plurality of unit portions, each of
which i1s a curved surface whose center protrudes more than a periphery

thereof.

15.  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
an angle at which the light output from the projection display device reaches

the unit portion.
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