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| ens 138a opsepvadsnly depandifinugoh & fopsing function of ab eyt sandni ldwever, Wit the titeet vieaing picteam

i nput t e fimageot fig 12,arstepdoboopié picturs irhaga sanlhd Sbselvpd dappndirg updne binodulanmarglar argitbh

pl at e 140 npeilar eonveirgepest i elddilipn oladocpakgdurictionag beam splitter 141 so that it is
combi ned wi t Furtherdn eitherof thedieetviewing picturg image disnidyaprasatysayintuat imageds ebservednaghy.

The thus oevefiageraenoptalikeand accprdingly. t“??éwwp&v Faﬁaﬁ@sw@aﬁﬂsﬁ!ﬁﬁi inta the gogtialjingage

i nt roduced'sP'ﬂ)t?S“‘& !ﬁ‘fﬂ‘iéﬂ’eﬁ'ﬁ‘ﬂ °"I?5"°% naI m rror 142 in

respon¥e to hisihe

rrse
suppl yi ng °8'?s' 'qnfld?ﬂ 'ﬁ ‘T"s
142 is i ntb '"t°8mePfcﬁ':$vé f 5 E’g “;? r
n respong ztt,, 2 %Xet.ﬁhné 'ga. gp
suppl ygn aser beam scanne | n on an | caI
di rect Foné” ' e%o odsithdth bR pth & g{:g}:%l 8ok %t.aama Jaﬁamettsameﬁmht.t er
146 by vy tioﬂréaﬂrhﬁ’m ﬂﬁ‘iﬁﬂs o BSEsphere4) lohbPa lefisSof P GHftiEdl BEEmARE £LUpeEOV €,
the | aser Re@plahe) tefdrmstioh oA ImaRY 8n s.t,mp & lipoR & @ifferbfe invidGal h&ity bedWedn bRV €
pol ar i zat isgRers (V& & hdjlatnng. different 1 n direction by 90 degrees from
each olher. wMemwhie] d\@tible fodus optiod Systemibybé Sdnstitited fiot Gbth a yieblPRESRMs bl fromigh
pol ar ivadhabig fdeasnirarpl i tter 146 and is introduced to a mrror 147a, by
whi ch it is Fuethérodiie chstenschiming is dmploged i theailect delving dicturé inage digiitdy appaeatdsdfd the
Meanwhi | e embédiméntdeseribadtigenainabove titriealdoepbesibiate apply thecrirdsent ineehtibn/to b vectqpeystemi zi ng
beam spl i t t ehaving Bovafvlly deggribérthe ip@ntioneif wilk be anpadent tyoneiof erdinary skiikin the actthat many | s
i nt r odéfc e ¢hangespnd medificatians eapde madsiherapy withoytdepatting tsem the scopg af the jpventiernyas setfesi e
di spl ay aﬁ'&ai"at us of Fig. 12, a stereoscopic picture i mage can be observed
with two eyes in this manner. Thus, with the direct view ng picture inmage
di spl ay apparatus of Fig. 6, a stereoscopic picture inmage i s observed only
dependkang upon a focusing function of an eye of a nan. However, with the
direct “viewing picture 25 imge of Fig. 12, a stereoscopic pi cture I mage
can be observed dependi ng upon a binocul ar parallax and bi- nocul ar
convergence in addition to a focusing function. Further, in either of the
direct view ng picture inmge display apparatus, a virtual inmage is observed
not byssway of a screen or the like, and accordingly, the two display
apparatus will be classified into the spatial inmage display of the
classification appearing on Table 2 nentioned herei nabove. 30 It isto
be noted that any of the variable focus | enses 89, 138a and 138b nenti oned
her ei nabove may be constituted froma Fi quid crystal lens or an EO | ens.
Or, one-dinmensional variable focus cylTndrical |enses may be enpl oyed in
conmbi nation. Also, a conbination wth an ordinary |ens may be used. A
liquid crystal lens Is disclosed, for exanple, -in "investigation of Liquid
. Crystal Lens", Optics, Vol. 18, No. 12 Decenber, 1989, while an EO lens is
disclosed in "Trial Manufacture of EO Lens with EO Material and Transparent
EI ectrode OpI us 35 E, March, 1990. It |s to be noted that it is
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enbodi nent descri bed hereinabove, it is also possible to apply the present
inventjon to a vector system HavEPQ4r8348BUl |y described the invention, it
will be apparent to one of ordinary skill in the art that many 45 changes
and nodifications can be nade thereto without departing fromthe scope of

the invention as set forth herein. 50 55 8 EP O 473 343 B1L 6 Table 1

. Viewng with Single Eye (1) Focusing (a) Mtion of nuscle systemto

deformlens in wi thin .eyeball (crystal |ens)

2 to 3510Table 1 (p) Degree o f out-of-focus condition of inmage forned m
on retina ferr +so—depth—o .ie!da‘ecy\,bul‘ﬁjrrauefu.....uoyater“ls
concer ned in c bt i na

dependi ng ubbh Qrshaice 40 waudlee st(,a) LG ) B SRective. di sl bjtion
%e.gy ty of| unif rné? BLEI v ysga - | es o equal, size |18 to 3
arg arwanded regd )Z;m o ‘\Ehﬁ%ﬂ? Gl i B8 251 T TnlR § Varies |n

accordancg with ferming sysmmmwmmmm_

5. 000 m Fenspeﬁhhv‘eadpro leekée ons. cbf \Aaagetform(dZ)oh Bri ght nes$ col or
... bright|{ col ofz)eff}:38g WQ %@&E Giefd,’) SERS%S @ if it were focated
near, but |dark col ”qm;ﬁgq Z‘%Yﬁlﬂhgﬁnngﬂbﬁ emggéy I"98Rs jas if it|were

| ocat e rdgnotel y. &nitu e of imase varies in 2 erdgncedvatici ng cgli%on(me, pansi ve
color). rdceding c mﬁgg%pﬁtg Ces2Endat e aﬂz) eAicr perspective . }. due

to diffusijon inf n;;lg‘,e S P&u@dlgh’gf‘ﬁpf?blﬁtmréﬂ rerﬁote body || ooks

bl uish in lo € A 0

km (13) ,Ki nest het i csb‘:zfr é?f-‘ffﬁdgéxﬁ%ﬂf ?ﬁ:% gﬁnéﬁ% % epent of i mage
whi ch takes pl age 2yhen r(@grsg@%f“ge?o 8Gu£ smluéf;Jn r}ﬁ(/ﬁﬁi (3 'arGVRJ | @ppi ng
af bodies |... chang?qﬁvtopg Pyﬁqssffgg}(; ‘l’ggy Hl‘hl“pai’t*l"on ﬁmba@ by
vari ation e UaILIUH nu chemge—of—3cr eened
condi tion of‘“fe’ldr”eﬁb\cﬁi ByP 5% F(})iﬁ ebm&é tt:ib 'reL hade .. when

i |l unimatiing di ;RcP3RTIIerVE tE % 0 ﬁ@egwggggwreng@epteoshade JA¥npgofli I e of
body 50 mchangesrt:MZOF baf variewion in %(gag yien_si nul | @tdous| y
observabl ¢ range i B3 holethy iR APl of Deing | 50 m gr
restricted to cohdikighi, Ehﬁ %;mtcef,gpxrgﬁgj@ll“yig?;}’} dgﬁeggégﬁnrééégb'éri ence.
Wher e presgence of Ir:hmste|=nq frarre (screen_or the Ilke) .S _Nnol copspi guous.
observ@ fleaks t.@1beci riact.ual (Spasen ﬁe.elltlaﬁfoafly baS evia 1. View ng

with Two Eyes (5) Bﬁm@Eﬁ‘zébm%Pbmdésmﬁ TioEs diss By Hieneriior2 °7

(conver gene) or ogter: ldnspl akeymanpr (xingerghonE fbe fraes eyer wal chi rlg
30 mm bodyj cl osel yotserver_feels to be in actual space (feeling of or mgre (p)
condi tion fnqlnn\pmhﬂyﬁFh image inforpation-of 40 lefdl and

right &es|lldok¥! csrswighelvorhgs

(5) Binocuiar coﬁxergence
(2) 1nrer displacement (convergencel or outer

1sp1acement (divergence) of two eyes watching 30 mm
body closely or more
(p) condition (fusion) wherein image information of
40 left and right eyes looks as single image

Operates tosetner with focusing mechanism. and
if . extreme drfference takes place between then,
then unfarmiliar feeling takes place.

(6) ancgular parallax ... difference takes place

e<ween images of sare body formed on retinae of 100 mn
two eyes due to difference between observing or more
45 positions (distance between twop eyes)., and such

difference (amount of parallax) varies in
accordance with distance.

Kinesthetic parallax 2lso presents Pulfrich
etfect the: armcunt of reactive parallax is
rrcduced by armcurnt of successive parallax and
difference in szshtness of light 10 two eyes.
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Operates tog ether with focusing nechanism and if extreme difference takes

pl ace between them then unfamliar E'r’@éﬁ:ﬁasi’ake

s place. (6) Binocul ar
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or nore 45 positions (distance between two eyes),
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ct that account of
SSIVE parallax and
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conver gence.| il faHee thimn
ki nest het i calpat“al‘f‘a')?c?{f’"s e ighlescrlizdps,

Bi nocul ar parallax. (projec ﬂgagwlggcglate;a
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Bi nocul ar payr al | ax. converg5nQQt,,L<1| Qeggllog,a,par al
Bi nocul ar” pajr al | ax. convergbnce

Binocular parallax,
convergence,
kinesthetic i;rallax

LerRi RN AL  BRcat
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@snMﬁ“ﬁ» éé—)ﬁlﬁ\iﬂadé?’én

convergence,
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Ki nest hetic e —Spattay—ts
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mrror - Bi nocul ar paral | ax, conver
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paral | ay, body conver ge
adj ust ment LE ght emitting | yoving 1:gnt < ROGY af
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Light emxtt‘ng
hernomenen in solid

35 - cly
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nce. kkjesehetiat beracal
dqaggﬂ“s$k§§§a113x

convergence,
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Binocular parallex.
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Laser reproduction

. adjustment
Spatiel 1mage Variable focus mirror Binocular parezllax,
disgliay - convergence
kinesthetic parallax.

adjustment
Binoculsr parallax,

40 hologran convergence,
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adjustment
¥h: te light Binocular parallex.
roduction convergence,
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adjustment
45
50
~ Clalms
1. Adirect viewing picture image display apparatus, comprising:
a light source (1,11,61,81) for emitting a laser beam;
55 video signal supplying means (2,63) for supplying a video signal;

modulating means (3,13,62,83) for optically modulating the laser beam emitted from said light
source in response to the video signal supplied from said video signal supplying means;

scanning signal supplying means (4,22,27,67) for sup
10

plying a scanning signal; and

ax.
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T e WL e

ki nesthetic parallax. adjustment Laser reproduction Bi nocul ar
paral | ax. hol ogram convergence. Kkinesthetic parall ax.
adj ustnrent Wite |ight Bi nocul ar paral |l ax. reproduction
conver gence. hol ogram ki nesthetic parallax. 45 50
Claimssl. Aselie ect view ng picture image display apparatus, conprising: a
| i ght sourgpe—(ql,-é-l—eérgg—-f-er—em—t-u—ng—a—Las-er-—beaTm 55 yi deo
signal supplying means (2163) for supnlying a Vvideo signal .. nodul au]ng

means (3,13, 'B;Qé;gig erf ;(g 1'*%)lptl %QSIchyscggul at | ng the fgﬁﬁg"b emtted ffrom
d

sqi/d | i ght Y] derpt espc nber g0 dnscowi deo si g'l(:h|d.jsup.phte fromsaid video
signal 1%uppu_§iﬂé—53an&_&antﬁ_ﬁé_sﬁ.§ﬁw&¥4g_@ans+4—%@ f or
suppl yi ng 4 ﬁ aghgh gl Steqmasa@e EP O 47 Bagewer ?arairhaaq e 2

Two- di nensijofla t\so rspect | PErallax stereogram. H?eb narelpq:ct ure li mge
W de screer] 9irections 18d Qbforokyd ew avi ng ﬂaﬁsﬁ':f-gﬁgﬁgnaﬂ,are llens or
adj ust nent |10 feelind p,iandglitt tyee)| ar ge| onREelierRE IR0 ..

Two- di ffensijonal St ereoSCOPE 4ividing type ﬁlﬂogrqtglfa;nggqggj | ax. {pi cture
i mage co vergemeegerrtetwo

Paral | ax stlereOdidfAsional | 1M Qe bt HFaphy aX] BlinbOEMalrOpkrallax.

conver gence I rurel Freeeype Bi nocul ar @@ggltggzgq-e %mqggiff type)
conver gaencé c directions Lenticular platePol ari z ﬁ/ e paral

Bi nocul ar pgarallax. converjgentsd$3Eid 28, §288i ng ty ekinest etic BimQCHk A

pat al | ax. donver gence T\/\D-d?’h’éﬁ‘}éFbrP&F""‘a'"thft"Egr ingp ﬁ%gmﬁ ax.

-

Bi nocul ar paral | ax. picturfe kinesthetic perellax
. ) Mqu% ?ex hologram Binocular para Y .
convergencd. in nore than ? g ocular paral Ki ndst heti ¢
paral | ax 20 twn directions  lenticular jplat&inesthetic perallpx Jocul ar
paral | ax. (|psepecti fwpstiype ¥oving screenconver genc%imFg%‘gr gygad#a’pl at e)
ki nest heti ¢ paral | ax Paral] ax pancramagram Biknoexs atgccpaaedll;ax
; : : stmen
conv?alrgence. Ki nesthetic pamal]aXe MHti pl ex hol og;r,é&f,'far paralla®i nocul ar
convergence,
para ax. ) gonver gence. 25 kinesthetic parallax.
ki nest Betic| parallax Spatija % 1nég §Cpeediustaent
Bi nocul ar paral | ax, convergéﬁb&‘i H ésf'h HR€ par ’I'1°§}‘(v2¥egaa£§stﬁ’énltl Movi ng
i i i nesthetic parallax,
mrror | Bi nocjul ar paral | ax. ad“gment P
Light emitting Binocular parallax.
henomenon 1n solid cnnvergence
35 cdy kinesthetic parallax,
adjustment
Spat:el 1mage. Variable focus mirror Binocular parallax,
display convergence,
kinestﬁet:c parallax,
adjustment
Laser reproduction Binocular parallax,
0 hologram convergence
va kinesthetic parallax.
adjustment
“n'te light Binccular parallax,
roduction con»erﬁence
ho ogram kinesthet:ic parallax,
adjustment
45
50
Claims

1. Adirect viewing picture image display apparatus, comprising:
a light source (1,11,61,81) for emitting a laser beam;
56 video signal supplying means {2,63) for supplying a video signal;
modulating means (3,13,62,63) for optically modulating the laser beam emitted from said light
source in response to the video signal supplied from said video signal supplying means;
scanning signal supplying means (4,22,27,67) for supplying a scanning signal; and
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S.S.Jmljg': grrggtcel\/b\?/)?ng light emtting EPthaem'alr(l B:?glhf;(c paummmm "I” ”m " ,"'
convergence. kinesthetic parallax. adjustnent Light emt

Bi nocul ar paral | @B&nnimﬁ!@ 85,3128 99,53) fbr horizontally and Gém:\é@rs%ﬂﬁgthe %gdulated laser

ki nest het i ¢ Baduffor saill scanAthd SignB Fespoia ko the schrifihg Signal supplied/Rdih Saiif sBanhiA ignal Bup-" OF
Bi nocul ar papiig A¥ans ¥,21278); characterized b

conver gence. Ki ngptofeeting @pttallsysténitor puagd;tmg thHeRBAnndAISRF bdafTbcefed frén® Said scanning

Bi noculsar palsbisds,66,4821,26,91,92) to form an image of the laser beam on el ré2iy4 6N eye (7,28,71) of an
conver gence. obsenesdflasid diectiviawing bicture iregp displayapparattis. t € | | ght

Bi nocul ar paral |l ax. reproduction convergence. hol ogram

ki nest het i PAdalireck Yiewing pitBiretagd displayapbaratielageerding o iclaiv hghepdincsaidrseanningsignaldiup-pl ay
appar at us, colyipg medna (1.22:27 B7)ghnpliese hodzontel Beanningsigraliand h yarticalficanning ggl&“ [pegseid
beam %5 scanning meang|S §6.43.21:2819182)insludes mnetelﬁ%an((}? S (1261‘3 niglly

vi deo si gnal scanpipathelpser bpamaeaiyed frompgid gdulaling megns 58,62 ﬁﬂ?ﬂf& é‘ﬁ'ﬁ °l"ﬁ'e

| aser beam eﬁ?ﬂ"t"é%F'Q"P'd?ﬁeE’%H fgpm 98| PFF“Q'B%?‘%’@' ﬁ“PP'!f"@ég?G?Fs(é’z% §7hgnd\yprtjeal,scan

oen A fe
! §3 b Bing %&%%@ ﬁ@ﬁﬁ?ﬂﬁww"a' o ey '323
91

scanni g meaﬁ'é" 92) for horizontally and vertically

scanni ng the %RSL'HV ich SR get LRk ShesGRNE wafh Sy sald nﬁﬁ AU
the scanni ngpﬁ n;‘é'?ﬁaf 959 E%n’é%ﬁm%ﬁﬁrﬂﬂﬂ%%fsgﬁ S ald e ok i%
(4,21, 27, 67) gon eaﬁscmn%ﬁfa 1eg5 méam&m.ﬁ" oo P b2 b1
the SC@J'ned Icmrfrohpsﬁmnﬁtﬁﬁﬁh n;ﬁ\%bo?ﬁéﬂtlﬁ%'ﬂﬁﬂl Snnthg signal recifedf8m said scan-
5, 66, 43, 21, 2/ &anai?&;bpw. é&héméﬁ 27,68 8f 1efizohBschridig medh8 12%)48/88, 9 or HRfidoRkallyO
eye (7, 28sd; hm Pihe RRticA) SEAnH&Y1asei bebrf friim Bdid WRical bbaRlihg YieaRs ©b,69,82) inf&G6hse to

di spl ay appanr&tm&nnta scahnidlg Sighal redsivedNirdigisaltl senning sigriiPliPplyiighidany/(4, 2R PRETRL US
according to claim1l, wherein said scanning signal sup- plying neans

(4, 22, 25, 6W/) Addirpgp viewdisg pictive irage disldy appastas avgordingta &laimat) @ oa3 wheréin said madolatingi ng
signal, and swans (3.08,62,63) inchusiasan audio ppticsl moduistd Gor inpsity nedyiing BE laser hedmuawitted
hori zontal sdémmmaidlighhequres inrésbons8 tatBe Ydep signal simpliad fomisaif Migeosignaliskpplying Ineansas er
beam r ecei ved®83.om sai d nodul ati ng neans (3, 13, 62, 63) in response to the
hori zont aI scannl ng .signal received from sal d scannl n *SI inal suppl yi ng
nmeans %, 22 “Q?'i% G‘%'P‘F?P&‘FSP'QY:@H?W"H? fu "6'?""!7‘8 NG MepTSy
scanni ng' t he (8P hlg meg PRAE A0 anjalerer %HWF‘?W@&’P'&“W lapes Bogmp inredygpd
ni ng neans (®nehdsmaged aﬁer 8%onse to the vertical scanning signal

df d 3.
;s.cs'ezgsv.egmd;rfg@a gg%g i “’;‘é‘ﬁa“éj’.g B “Pzgmvfh st by
e
al ly

wherein sai d 364 i&’d\ pfied

hori zont al s%p' ?g mﬂ annl ng SI gn

scanni ng neans |nc es vertic scannlng neans (26, 69, 92) for vertlcally

scanni ng tae Mm&.eﬁwawmaaéh.splay appardtuY 8sbokih® e 1 280465 hbred s&® safnirgn
%20”5&‘ t 0 infaBns\(866,4332 )26 8192 MLiidds & GAERbmELRTRIrS-¢8) for verticli ke isARs lasdt bhgm

Si suppl yiomgaidmodifatifgimeaas id fesfohbe 10 sbehing SiflaPsup HEErFoM Sa@ sBamAing signal sup-
(21, 43, 68, 9blying meanet,22228)87)al | y scanning the vertically scanned | aser beam

fromsaid vertical scanning neans (26,69,92) in response to the horizontal

scanni ng $ ghalireqt dewing/mcuré intage disrlay agparatusi aceprdingde arly oneipfithe frergdingedlaims, further
(4, 22, 29, 67) commisingla 1/4 wevelength pelarizing pigte p‘45uomoevertmagp lasprhohm from finparivapalasized

accor di ng t o light Borpircularippelgrizedi lighter ei n sai d nodul ating neans (3 13, 62, 63)

i ncl udes an aud| o optical nodulator for intensity nodul ati t he | aser beam
emtted fr¥ "'F“I’ "’t (mage displayag %"gﬁ 9t°1’1 gy angof Sheg %{1'921,1@
fromsaid vi &g‘&bﬂglquﬁ qugﬂ tppda l’(am soasto aveapredetem‘nned circular transve sectuon

50

10. A direct viewing picture image display apparatus according to any one of the preceding claims, wherein
said light source includes three lasers (11R,11G,11B) for emitting laser beams of different wavelengths
and said modulating means (13 R,G,B) optically modulate the laser beams emitted from said lasers
(11R,11G,11B) individually in response to the video signal supplied from said video signal supplying

55 means (2,63), and further comprising means (41RGB) for combining the modulated laser beams from said
modulating means (13RGB) into a single laser beam and introducing the single laser beam to said scan-
ning means (26,43). X
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(2,63). 30 5. Adirect view ng picture inmage display apparatus

claim1,2,3 ord4further conprising nErRe4r3@4®1 for attenuating tumnmm “QUM‘““‘
to an intensity at which an eye to which the laser beamis i ntroduted is
not darragednbmtrb&v.étaﬁgeptmb&mim&s% brlaf§ hooliiRy o 3kl dnb Sricldin® 11188 Uerblh S3M 1igit
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preceding ¢ neans e laser am so

to have a predoi g, sl o ABNET S atath%mé&n% A 8 san
Vi ewi ng pi Ct Uhfg imd&iE%s AYaraBIB Rlosblod Y15k phoW iﬁgl)‘ supphed
precedi pg cl aiggm salmfh%lgﬁal Sbbifing thébi é(&@)@d&ﬁ&&ss&%ﬁﬂn% Sﬁdrhéiﬁﬂﬁn% (62).
R,11G 11B) for emtting |aser beans of different wavel engths and said

| ati ng 128 Aifiredt Vidwirg, plcturd imBgaldisplay dpparios] Wécdidg folaRy dnad 6 laint2@ ador 11 Tukthérdom-r OM
said | asers (bii¢hgllG 11B) individually in response to the video signal
suppl i ed from sai depth sifel sepplyinginess (85) forsupplyiddepth informatamand vhefeB)said pjelctihgiopt-her
conpri sizng medeabsygter. (TROB)udésor varabivifasiis apticahseystam (B4) fartpevidingithe deptidaformation suppliedi d
modul at i ng medree séid eEBgnalisurplying Beang (65) fo thedssertheameceived from saidisseining mebrs (66).
single | aser beamto said scan- ning neans (26, 43). EP 0 473 343 B1 11.
A direct vitw viewing gictyrgimage disrigy|ap faéﬁ?&?%"tﬂ@ @[U@B?@flchg‘sﬂétf’aﬂyw@m‘ sgid
claims 1 to 9 vaighlefospsorticy) system a‘gﬁ"@!ﬂ‘ﬁﬁﬁ 'E!i cys (g Baving B foce! length which i ¥arigdinng
conponerl s of "esAPNSR odhedepth infpm '\‘/fé?“é?ﬂj’t s'&?ﬂﬁls‘tpﬁ"l"d%"“%@ﬁr prisi ng neans
(82 RGB) fo % %‘%gé t|n the comp ents of the laser beam from said |ight

t

source (81) ':é 'sp ?E: pt ns (84, 85 RGB)

opticall,y modul ot el & alind oy Bl e%otﬁﬁé* - RN
| |

St Ty S A A et A A

beam and intr oduc lnagants Qeooﬁt rHuiBting FRERs (52, 1384 sjf& Btealy MBduiERAY e first bnPsabond feder

Adirect view fgan ffomdafl divitihg Pheblis3 T2 redBohs @itheStirst ARESAEsHd Vided é?gfnalahp@mﬁ i3

CI al M Joto 9 it ankbecohdlsdid Vie6 Siginal skigplying meald (651496,b), emtlelsi gnal suppl yi ng
(65, 90) f or fissugnalspdond dephighal istdpRng WiearRI165, B94/E) fdr 3GpHing retkhd @giohddipth

syst em (64, 89)inféringtiopy ovi di ng t he depth information supplied fromsaid depth

si gnal supplying fistend sécondviasiablefntiud opticalbydtensse(64, 138ablfor prowdingdik first anthseandidepth

nmodul at i ng nedmamgtidn senlieqr@Bin seid firstang pécpidrgpth lsignal suppiyind mepn$)(85.A3%.b) to the modU-

scanni nd® meandetqddsSepPamoreceived frym sajdfirgtand greerid modylating wedng (62,13%a;b), rasp

di spl ay appar at us megredtAOHpifefating thedpperdiaam tpm eqidsepand yqrigbigogys optical sysiem ) Rom

prising: dept wrogvggéwsewpr Figing pﬂ'em@onmse pRmendiyyar eatfﬁpfywtvueeewwm of sald

focus op | cal ‘{f‘ﬁ: fﬁ w m Pr?t rvsﬁéﬂ%agf‘a”stﬁ%%?%qv"'*’ Pieds ©

from sai"d dept®f he I aﬁer beam recei ved from
sai d nodul ati ng

£ &f
i Ee Eai B

- prising: de t gna supp

and wheggi n sal d Bk ana@tﬁuh bﬂﬂatgﬂﬁe 44 145 14%%% b?%ﬁ&xﬁ&ﬂgﬁl?e%nh&%éd%ﬁm?ecewed
vari abl e f OCUSroRiaki S hnifgidaRd (68, £5) inf/tR belding Bavin bdler p5larR5tER blbRs rel-
suppl i ed fromatvitsleddr Bthét afid a@adun@mmbum R \madel thé&aﬁ\m thexetiiae of
recei ved fromegai(eh, BeAE)RF dnbbsaevai of shif Giyect viswing Pictiteihade dishiaydppgratpé.Cct Ur e | mage
di spl ay apparatus according to any one ﬁ% claims 12 to 14, wherein said
variabl e focus optical system (64) inclUdes a variable focus | ens having a
focal length which is varied in 30 response to the depth information
fromsaid depth signal supplying means (65). 16. A direct view ng picture
i mage di splay apparatus, conprising: a light source (131) for emtting a
linearly polarized | aser beam neans (132) for dividing the |l aser beam from
said |ight -source (131) into first and second | aser 35 beans;




firstand second video signal supplying means (63, 149a, b) fo

firstand second video sig- nals, r&Bperass@y; first and se mmnlmut IlHl;l“l
nmeans (62,135a,b) for optically nmodulating the first and secendec aseru
fromsaid ¢, VAsthag,.eWﬁ.eaﬁtufel.ﬁzae disPlay SPRANS Sccbriting B%aint 165 WherditsaRiBMRAIng/ h&kﬁ&
signal s suppl @148 inbib@¥8Ia4f2 wavelengthfplateSt and second sai d vi deo signal suppl yi ng
nmeans (63, 149a b), respectively; first and second depth signal supplying
.means (65, 189Aaditekt iewing pidfarl ipadedishlay Sparatud accoring t b 16) whérbi sdibrbjédting dptices t
and secend vasystailneludesapslanizipt benir splitiesH 48y whititdividbs tha |alser béant franT saidischinniflg ihdens
firstand secoe86altris)iintd tan besins bavirgpgpéndizdarf polaraatian pthnés relative toredctsatieand dept h
signal supplying means (65,139a,b) to the nodu- 45 | ated | aser beans
recei ved f 1% dicgckyiewing pictureriviagoalisplayiannereiyd acconding tesiain 16, @erdizsaid light source (131)
regpectively; emjts g leser baagyinciuding compenents hreqiifferentwavelpngthssand esah o aaidfirst ardspeend
vari abl® foc u@WbE'WW"% tinglydesTenaps ( 35’%%@@99'?“&%‘&?“5@%% ghitelpgerheam
pol ari zati on iding boams{ 12kt F??a't"ﬁz??a PARGE133bREE}Honpeticalgpodulat- ¢

f b 9 e pegtns @b- Aefhymdint g gt
FASHIN A, fl?eamaggwﬁ o b e §”8Eﬂ" b (e 'f!%%{?(séﬁ ©

~ said rof. ating means (140) into a single laser beam scanning signal

suppl yi ng Fﬁ% 50) for supplying a scanning signal; scanning nmeans
(68, 69, 142 g')gf'opr scanni ng the | aserbeam recei vedfronsai d conbi ni ng means
(141) in resPORRGichBilviGieaibgstidiSi gnal supplied from said scanning signal
suppl yi ng means (er tichhuelle?d4) 41, 89, 81) zum Emittieren éhel [Ab8rdnlsNd Optical system
(70, 1449145, 146, M%av@éosnﬁﬁheﬂﬂeﬁhdﬂtuﬂggzté@zﬁ&ﬁ&&ﬁdméﬁﬁdﬁbsi&hﬁﬁm recei ved from
sai d scanni ng neadier KidblafichsdittiRutdrb3, 18,/82.B3) ik dpfReh NbdifierRE déde asurstrdins, dbdon
pskari zat i on g biGRgueNedmittieit wirdEn AbhaAdgkSit Vo \edeosighel, @i OprvidE VidedsigriafieforeRridhRiAg'S

to formi magegsliefért Wik, beans on the retinae of a pair of eyes (71, 148a,b) of
an observer of sadir Abtasesighalisfeminrichtung (4 22, 2T, 67)zarg biefdinBnespbtastspnalgiunds . 12

17. Adi®ect vi ew eingr pbtasteinrichtungfiy 66,dB.2] 28y 94 p) aura hergortetenomd] ventikalen Althstanrted 6,
wher ei n sai d weodulidrten gsansiahls fiir] ded) Abtastdignaleis Abhlrgikeia vant dhtgstaignsl. adae . vont Sder A
di rect vi ewi niptgsisignaliietereinrigiiungdd. 251227 1asfikfertwitdsgekennasielinatdureh c| ai m 16,

wher ei n sai d pr oj etaertiseesfispiektienssystem zum Projizjarencdes phastastefars Lagerpimbis, deg yan eifibam
splitter (146%pstolprichtingf -\Pisd’@§1'tzﬁe9"i%&%?Wé%ﬂ'?f‘&ﬁ'%%[‘#deséémiaﬂ ayfdeffetzhaut
(68, 69,%42, 14§7°SR‘H$96%%799%%5%'5W%“§&%‘RM %Hw'aﬁ’e%?gaﬂszzatbi ‘{9& pI anes

| at t { t
;Sp:r :'i;/ﬁs gcg@c‘gﬁﬁ alund i v VIIsAb 8%19 %rtg I{:];B' nc ﬁ; 67%
Ld oo gﬁ %a % %gsﬁgeagn o
5 Modul k _
(133a, b, RGB) e N "aagv'én it m%r%.nﬁJm e
~ dividing bea nnﬁcmt.@(%amﬁ ef von gi)de,,

optically ndpgrigdntal Ial % DRgERtrahi RTABRhdiokiE Rerh aJehmgeme&s. nu SJéa Réa)
for conbi ni ngagtaesigh® ra.trmudgqms 27 87 enibfanbdhiiind, VeriRaT ekl Gstbri) t rodUCI ng "the
ngle peamto the first or second variable focus optical system

(6§V138a b}. Oikekigaht@ilividtsabegariitnach AnkYriioh K] wiobéildie ABastsigratetareigtchRag@) 22, 27167)

ei ner Li cht quei hogizdnfejes Abtast€ignal ud yertiales Avastsignaltliefert, ehdriEcAbteatinrichtung binesVertidel-

ei ner Vi deosi ghtasteinrichfupg ¢26,89i 92h Lm den L(aBerstGiBl) der vamdejcMagulationseindehtui empfanggmwirds ;

ei ner Modul at in8bhingigkeit vommvertikpleh Abtastslgnalgdas vandipr Abtastsionsilipferindahtuntid A2i 27, &Zrembe s
Laser st¥ahi s, faehen wih vertifal abeytestan cund pipe Herigontalabtasteintghtupg (21,143,481 hayfwpiisd jum dem m
Vi deosi gnal , Y?&WKFBQP%P"W%@BS’!‘}!}?’?&P']‘@EM?‘@SF?P‘F@FH“& e12) nAbhangigielt yom hor ner
Abt ast si gnal |@P@T“'€I Mt?s&sl'ﬂ‘ﬂrﬂjs(’%‘ opRbtasteignalipfereinyighiing;(&122- 7. &) frarfangen wird, hor-

Abt ast si gnal s2ong z‘ﬁ? n. e| ner Abt astel nr| cht ung (5 66, 43, 21,

26, 91, 92 Ien |k t

Laserstrah g I1 (;35 °§5§E uxgﬁ"dé a? von
der Abtastsig LIE Ueur .n o & sh?m é 63”:11 rt
gekennzel chne " OJ o tIonss St zum % )3?1 ge

abget ast et en aserstra |s der von der Ab- tastel nrlchtung (5 66 43 21,
26, 91,5925, epipkRiaiidwi eamﬁbmﬁ&dr&h 41253 daBricdas WbitdPdiss Efrbntehg (1) BdRRUt
30 el nesfuhydds Basbrétra é InteRiiBREIWaRL WEiRA@edﬁ‘&sderLaserstrahIemgefﬁhrtw:rd

Di r ekt si cht - Biidhtiireh@ok Qrabre@adl YeistztadirdDi | den. 2.

Direktsicht-Bil dw eder gabegerat nach Anspruch 1, wobei die

Abt astsignal liefereinrichtung (4, 22, %Z 67) ein horizontal es Abtastsignal

und ein vertikal es Abtastsignal liefert; und die Abtasteinrichtung (5, 66,
43, 21, 26, 91, 92) eine Horizontal abtastei nrichtung (21, 43, 68, 91) zum
hori zont al en Abtasten des Laser- 35 strahis, der von der

Modul ationseinrichtung (3, 13, 62, 63) enpfangen wird, in Abhfngigkeit vom
hori zon- tal en Abtastsignal, dasvon derAbtastsignalliefereinrichtung (4,
22 27 67) errpf angen WI rd und ei ne Ver- t| kaI abt astel nr| chtung (26 69 92)

e - I



Abt astsignal liefereinrichtung (4, 22,27, 67) enpfangen w rd, “an“IMlmH“I
~abzutasten. 40 K> 3. Direkt EP(ohnmIdem edergabegerat nm l
1, wobel die Abtastsignalliefereinrichtung (4,22, 27,67) ein héri%ontal%s?

Abt st si gng]  iRiksldRTBhivisdeRBbeRkHEHSrHinSRan 1| 3, 840ibrs, WibE) o ABtabBhRsHiuR @l dechll UNO

sine Vertikal 21, o) b gk)Rineh b@&&dﬂ&h‘r@mhlﬁ&ers )1,) oaurhmrpolyg&eﬁsgbr(aéﬁ b1)ad€:5|stV0n

der Mbdul at i O @b LasérStrdhNebnasP MaduGEaGhsMirichtung 1) ABREAGIIGH Gl |AbIGSLBRINSE Tdhd Yol dOR

Abt ast si gnal , AsigssignaNefersiniinig 4, 22,20,87) dehdfart wird toritdhfal ibgutdsten 22, 27, 67) enp- 45

fangen wird, vertikal abzutasten, und eine Horizontal abt ast oi nri cht ung (21,

43, 68, 917). abifekisicltiBjildwiederjategardtmachidnbpradh e, astogéréiwdbaisierAbtastaivichtuag (s, 66, 43,

der Ver ti kal ab21384, @1, 2)ieipbri galvgnoMm@isch@iDSpicdl)(26) aufvidist umglen keserbtrapbion tiey Modulations-

ri zont al en Abeirrishtunadmibihdngigkeit vorpAbtahtaignaidagvin derdbiastsignalliefereinnichiund (4.22.27(67) ge2 2,
27%,_67) enpf liefpevirgivedikal plgutestery ont al abzutasten. 50 4.

Di rekt s¥cht - Bi | dwi eder gabeger at nach Anspruch 1, 2 oder3, wobel die

Modul at i on&el H‘Fef‘(?ﬁ'[‘tlﬂ'l ﬂggrgglggergtgach@ é‘B’H%’H“'WB ’P%’rf’éﬂ'\”%ﬂlﬂ? %(Hﬁ‘f‘“"!‘ur

Intensitl tsm) Tﬂeé‘t"l“% ;;5 &) pufyeistyimden Lasgisiraly "°"H'PF"’9'8"|if'eHE‘F Light Wﬂﬁ'ﬂ@'@@' in
Abhangi gker t GeRK das von der Videosignalliefereinrichtung (2,

63) gel rt {s t ‘%W.,. nagr g dervt;he rijche, d rdem eine Einrich-
Di 1 ekt s| chF &fs gl 3 e orgbebondy sikdon Glerschs 1
Ei nrichtung asers

I nt ensi t at aufvver st bel der el nAuge In das der Laser strahl eingeffhrtwrd,

ni cht durchg, d@ifbkisl@ﬁtﬁ I@iddtghbey it ndnddinet dbhorhdraehendel Rndprifites warbPde Lichtquelle drei

| Bl Tigl |l LI (ehdrt4R] 11651B) dufweisEum LiderefdHichutBrechRdRcHIMRINEEEA S0 SifiibroR ahd\die

 Anspruch 1, 2uodlatichséhoRturis, (1380 BEB) dRiLBsePbraR& dptisth medUlioH) Bie (&n deh Baserh311RZ2HG, 26,
9/ 92) ei nentBkusinbRpt | wedded Hiiviadal alm\e AbiEngidkeil.) vémlOvideosiyaal, Padsy OwiAs e gel

(43, 91) auf waddbignaliefediarichtudg @) &3) geliéfbrt Wiilund@ss Wditehélna Einfihmg @1 RGB) aufveist] uin

AbhANngi gkei t di@nodiiéras Lasegtiatien vamder Wodulafienseitidhtung CIBRGE) zl leinére Enpelladetstrahl Ay

(4, 22,2527, ~Gkbmbigieten efdiien Einzeligberstrg in dieAbastelarichtung(28, d3) einzuflhren.

Di rekt si cht - Bi | dwi eder gabegergt nach Anspruch 1, 2, 3, 4 oder 5, wobei die

Abt ast ei nr e hPiplsigicktBildvigiogabegerdt naghminem tler Apspyriiche i bin2,qeabe din bightquelieS@ i elnen La-

Spi egel (26) ?ﬁﬁtmﬁﬁg‘lﬂ'e’tm Kerppopestsa vary drel Hptersebjediishan ermnaqrr ayfyeist, upd-pulergam, ng

i nAbhf ;gl gkei tafsBhtung ﬁkﬁ”fweﬁﬁgﬂ)ﬁiﬂ Kepaopgntendeslia FP'FH“@P’H"H‘I“?’H?I@G e-

te t yjati die Strahl d T -
E)|4reit5| cht WS@P%’% “f"d"’°3?‘:é‘f°["f"19 1’° 'ER!;?P ﬁ?‘% e, e Vo ree‘r;:"dl e
weiter eine ) %ﬁ; n é ﬁ\?}g ‘3’* o seg ‘(% i 'LZF
Laser st rahl v cht
unzuwangel n. reenk Sl ch -%ﬁ*'%v'\?re' er ga eger 1’ha %' el ne'Fn
dervor herg ng
Ges Lacor Sﬁ:ﬁf&ﬁ%ﬁ?ﬁ&gi@&m eg t%aﬁ%ﬁé%ﬁgﬂéﬁﬁrg5bgﬂ E.Uﬁ%efdulﬁ laggé.%ru
Querschnitt hat. glflaridsles BjtlssHes Fkn €6) 263 B&BiRtein dBPHdenitorRsTiosl @l von der

v or her gehendetieréh3gRdiliéfefeifichtung étiefedl Witd, ki 8 rRbdGlleltéh Ld5eRdtraA ter von der MoB@idtiondeihl R
G 1 B) aithtifg @b, 84 REB)-ehpRingén wRle Aind Wi ElefomteSdbiitioRAden GrhISH ol bR teRmL
tieren, uiHuid @889 @f9apnsei nrichtung (13R, G B) die Laserstrahlen

optlsch modul | ert, die von den Lasern (11 R 11G 11B) emttiert werden,
i ndi vi duel 13.i bireRiski:Bijdvwiédeighbegerahnechciremidenmbpriicia $ biv 8 nded &1, das auBerdem aufweist:

" Vi deosi gnal | i ef erediefTiefepsignalfiefer¢idrictiBig (éf: #0) eimdliefernpined Tiefaminforphationimgi beddemalieid-
Ei nrichfung (taseimrciyng{6R) elo variableseptishas Felyshystera (Gt xaufwelskum die Tiefeninfarmation, digven
Modul at i onsei $6r Neftsion mgg efereiichiyng 195) ealieferhwird, iy dan|Laseestrahldaron der Mpdulationseinrich-
kombi ni er en utyee @&r¢ FFEEM"%Q%‘P‘?P?‘?&'H‘F in die Abtasteinrichtung (26, 43)

e| nzuf uhr en kt B dwi eder e Ansprfl che
bi's 9, V\E)ﬁe&m&s‘@h i °P ol @ “é’%i ? p %Ig % "?"% F

Ay ‘%3 ey zrr"gg b

ung bEa mﬁc VOn

Korrponent en Vp e
rlrrﬁ é"sff fra en zu rennen wobel dle

ei ne Einricht rﬁ"%'
Modul at i onsei nrq tuﬁgﬁb(% 'ﬁ@?ﬂedl e Strahlen von der Trenn- einrichtung

der Lichtquel

(82 RGRY | 14l Mfoki@htlnidwacblRbEaBas e dine SR AfisSHBEHS S DIg 14, waEkP da4UarisBR optische Fo-

Vi deosi gnal | i glk&sem ﬁ&%ﬁ S Vadble(Fekusfihgs alRéidtSficcdide Pokusiinge®BY &i5 RIALRERGILsit Ogrider UNd
ei ne Ei nri chttigghi rmﬁggnmg.mncmmgssgvﬁmw"uerten Strahl en von der
Modul at i onsei nrichtung (84 RE, 85 RG) zu el nem Ei nzel - strahl zu

konbi ni eren und den Ei nzel strahl in di 3 Abt astei nrichtung (91, 92)

ei nzuf uhren. 35 12. Direktsicht-Bi | dwi d8er gabegerat nach ei nem der
Anspruche 1 bis 9 oder 11, die auBerdem aufweist: eine

Ti efensignal l i efereinrichtung (65, 90) zum Liefern einer Tiefeninformtion;
ein variables optisches Fokussystem (64, 89) zurn Bereitstellen der

Ti efeninformati on, die von der Tiefensignalliefereinrichtung geliefert

Wi rd fOr den modul | erten Laserstrahl der von der Modul atl onsei n- 40
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13. Direktsicht-Bildw edergabegerat nach el nem der Anspruche

11, das. au~erdem aufwei st ei neTi ef BM8A&Z3343 B ef er ei nri cht ung( ﬂ’w m””"I
Li efern ei nerTi ef eni nformati on; und bel dendi eAb- 48 t ast et nrel

(66) ein vfy @Jahg&t_gmeag,mgﬂm@syst em (64) aufweist, umidie

Ti ef eni nf or mat i ORInelichtq¥end (186 zunt Eﬁﬁmlemminbarﬁﬁﬁé.&wauﬁﬁtm (65) geliefert

wird, fur den Lasmertinrieitlng ($52§ zurriléhes MaekeirahlsivomdicserLidhtekelle (13M)0n biReh)ersten
enpf angen wi ruild aletérelisearstaiel | en. 14, Direktsicht-Bil dw edergabegerat nach

ei nem der Anspr Oelner eistdniund SvefieheVidedsignalticiareiarithtdngi8311140af byeuns Liefar@ eines ersten bzw.

ei ne Ti ef ensizyeiteh Mdedsignas;nri cht ung (65) zum Li efern ei nerTi ef eni nf brnati on;
und wobei das opteinstsnstenibrw Zwéiten Modulationseinricliti@) (62 135e, by zum eptischen Madtlierep desser-
Fokussyst em (séuundaweijasiLaserstrahls von der Toilungseinriehtyng{$32) i Abhdngigkeityem ersten und zweiten

dey Ti ef ensi griédepsignplesasiven qraten und %%Ydﬂgé'ﬂﬂaﬁlﬁmvmm (68.111#9ag Bgeliefestenirdit 1 ah|

dervon "8er Abt ast é?“ﬁ"rqfﬂﬂ'-“"ﬁ' avRjen 7"%??#!?’87?@5‘??*% (€8, 138%%?”["2{?&"&?'!‘%#3"955“"15

Di r ekt si cht - EVPiaRTIeE nd rat nach ej nem der Ans{%ﬂulche 12 b
|st

das vari abl e opti® 8'H8’s ?f?’SP

di Fok ' d
g e ﬁ; ﬂ af“L AR ﬂfenEv it
RN

Dir ekt si cht - Jfﬂ( 4 thlz "dtmare b%ﬁhﬂ?ﬁ. °°t's°" Fadhgeren
Si nes |1 near A shin b el i i

Shrfble
des Laserstrahls e}ﬁQFEu%ﬁﬁ:FgruA)ﬁPk&Hﬁrh rﬁmg(dlﬁJa)serétFLhﬁﬁ mrﬁéﬂaﬁﬁldd%ﬁlséﬁﬁﬁ IFpEeN
Laser sty ahl ; yhissystem (138a) und dePRdi@ibnsBihich®Rg g})ﬂﬁ zd dii¥dnt Bkkellaserstrahl;
Vi deosi gnal i ef € lefbr Kbtasisightigrefefarchtuhd B, 1 zuﬁMWeHéﬁfeSAﬁasﬁdndﬁﬁl& ersten bzw.
Zwei ten Vi deosi geimbiAbtastieRNAchinG 68 89,022)143) with Atestelvidel Llaserit@ms, @brvoh 6dh Koitdna(i-62,
135a, b) zumongdinrisradngn (1) empfangsn eerde,ein  Abhingigkeitd vameAlitestsignals adas t vanhider von
der Tei | ungs eiAbtastsigbaliiefgreinii@fing (67, 1ab)yalefariphdi undom er st en und zweiten K>
Vi deosi2gnal , das einem optischer Projekiidnssysten (€0 144, théoWB.JAT, b)i udf den etigatastetbrt Lapeyst(abl,
149a, b) gel [vof dsrAbtagteintichtang (68, 69, 142, 143) in BlvahBirahien cu teilen dirsepigrshte Eplarisationsebe-
Ti ef ensi gnal |riee zusinandar haben, und ?’"‘é dipcpeidargBpahlepzu prejiieren. amdider dor Stsphlanrayt dep Nefzd
zwei ten Ti ef dHVAT efardpgeapaarsdfhdtfaeh) sinenBejisentornias Dirpkisjcht-Plldwledanosbpaerdic it

Fokussystem ("GB; 138a, b) zum Bereitetellen der er- sten und zweiten

Ti ef eni®hf d t
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fai sceaux separ6s, un nmoyen (1 35a RGB, 135b RGB) pour nodul ar opti quenent
| os faisceaux provenant dudit noyen de s6- paration (137a, b, RGB) pour
conbi ner | es faisceaux nodul 6s sel on un unique faisceau et pour introduire
| ™eni que faisceau sur |Is premer ou second systene optique de focalisation
vari able (64, 138a, b). 30 35 45 50 55

18



