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enlarging the viewing angle means to improve the resolution.
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rate of 50 Hz, a CGH requires an information flow rate of 50 * 10" = 0.5 * 10" Byters.
Fourier transformations of data flows of this magnitude exceed the capabilities of
today's computers by far and do thus not allow holograms to be calculated based on
local computers. However, transmitting such an amount of data through data networks

is presently unfeasible for normal users.
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pitch for a large viewing window.
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the encoding of the three-dimensional scene in a part of the video hologram;
Fig.4 is a diagram showing the light intensity distribution in the viewing plane
depending on the diffraction orders; and
Fig. 5 is a general illustration of a device for reconstructing video holograms showing
the position of the viewing windows for both eyes of a viewer with regard to the

diffraction orders to prevent cross-talking.
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in aynelixngr Wi AAchemige repular patiRmevitn at leamdtong paﬁmag rer cell, the
pha@‘é’bercean‘i ﬁt};diee%?”% |"du%bkaﬁi91 Vipd fb%h%ﬁa?d@ %W%Wdﬁagcalt REstem for
encodi n ree- nsi o scene I n a part
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dévi ce for reconstructing video hol ograns conpris

planere geplespPiags ety they Favegr ugne of Lihei Bverse )‘}’aé'é?%fﬂ‘eﬁf the video
holcfg?éjn vﬁ[h t}ﬁbr&fﬂébtlo#ﬁr‘d&s or line light source and an

tica e video hol ogram bearing nedi um
ThteSIejl'ﬁ sooresi ‘smlmageﬁabhstOWhec«he\wme planargédougman optical system,

eoBUEES 35 W Rl eI S el RS, B doseer.

recc&rfsltrdcmﬂelnl thg \bewrmg slang modaé abl ieverEeeF ayrtarcednssyrai. e'l"tne hologram-
con

beaBS}g ame%Hm eW' ct) ngtflllt h&e%r{ilgg%opgpﬁ%{x% rq%glllcf%gngf tstfs?gageref diffraction

ordé?@ﬂﬁ'tﬁé'x"‘élmﬂ% @alﬁ)@lﬁtn\mh‘éh ltthe B0l RFEHHIO Tendo8 il in€d BYHeY diffraction
coherent |ight source. Fig. 1 shows the general

ordefp tarRfcpieRe. ©8. BY Wﬁﬂfe@c theisograller fdoyr ehase effect. Because the light
mteﬁ&f}g&‘é&réé’%é Rfhvards hi h%Pthsfﬁ ortter@ th&NE! &r —# difiraction order is

gr ant earlngme a viewi ng plane 4 are t
usedrasamgedewing \ai‘nt:lew &ﬁbnbéexplm@nexmesm dtheemseotheoﬂs diffraction

at | n
oy iy BeFBRACELR Birsia s (el UEFRiopor e 0t
'Ilhl’eaﬂmﬁ@’fsmrofoftm vécﬂm@trudstwrpg\mrmmosén th‘eee diof toaesparm with the
squrce % IS L the v
dimBTSisT o5 thPETON k% TBIPLAr 1 41 T 2oH g SELR Ao HJPYAD plane 4.

CoHs§a§erﬁly |hf%ﬁbrrtﬂfﬁ%f|@rﬁ"fob§é\*s' &9 Beshned Rithsutl B%@Irged gdd but also
reconstructed in the viewing plane 4 as an inverse

W”*P@U@V%’BPPWSf orm The hol ogram bearing nmedium 3 with
Baﬁﬁg* o %&%?Waﬂ%@rrﬁrﬁ%tﬁ &Qé‘bld'dﬂrg&lﬁdryo %ﬁ&\%ﬁ{sefﬂe [eonsiruction

raction ers’in the view ng plane
of thelhotrgaphikeazingonliedym Bt blowieyberit cﬂlofafs rrend triepreseot dey sictual three-

bS5 B6E 8. 5.8 orl S8 DB St s B Ap R e e
dimbhgbes! §¢érfer@c:¢arprbe0b6eér&edt eelBilg.on. -Thet adidal rtaedd-dimensional
sc:er?é %elé |nd|cated in the form of a circle inside the bundle of rays of the 1% diffraction
order. The scene is thus located inside the reconstruction frustum which stretches
between the hologram-bearing medium 3 and the viewing window 5. The scene 6 is
rendered as the Fresnel transform of the hologram-bearing medium 3, whereas the
viewing window 5 is a part of the Fourier transform.

Fig. 3 shows the corresponding holographic encoding. The three-dimensional scene

is composed of discrete points. A pyramid with the viewing window 5 being the base
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h which the thr ee- scen
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t he hol ogram bearing nmedium 3 and the viewi ng w ndow
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i's a ourier trans
suppsr‘esmromtadiomg éepﬂheln RIpWing egndmhs. cF@némavgs sGhematically a light
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medi um 3 t hat poi nt bei ng hol ographically encoded in

viewdng windemoios e Behtgveds sTheregsed AN dles dperease i g iffensity towards

hlghér Eﬁ’fr%&%nccﬁ‘hér%i gﬁm'& rb?f'ﬂﬁ? Q?rrd ;?(ﬂ 6?51% Wbr?fftlf}ﬁrﬂstrlbutlon

ermne phase va
Ofmcrslrsee(tkmsriewm‘t cnamwead thewscaneds of tlee abloghem B3i with ripth eyes (see

. Wi ndo be constrai ned by .the r|od|C|t

Fag.}gﬁﬂlg?r\l%fe gy eyehg'\ﬁerl %,V'?VHQQ pﬁqwge %Qa tpﬁ t1|‘:ted|ffract|on

orderrdfithe liged Swlirésm baakidhesemdasizar be S&en rnemrtmamrfgt itkiig light infiu-
woul d extend beyond the perijodicity interval

e
ences mi%@e&%ab@. VeNaR intgN 8l hterei it §9rERSPPRES 1y he @%ﬁmaﬂon order.
FOV e M e gg ae wouli f#raeﬁ§wlotrdérnccsrb@spwnare@r toS@#R) PSsiflon of the light

peri odic nti nuation of the point e contours of
soursseﬂhwgaseqh@@aadTbad¢faw@ml\ndndcarp|5elarfom@d lisewigge Aceording to this

veffibE T PhE GYRLLBARLA0yy L0 BhERL’ %odFet 8560 0L Ssnown) are

her di en-a van age of
recamppcteslsusmgme ligat kburget o avidhBrin \alprosgmm indetation ko gme eyes. For

h I t di t ti
this R GRSE 7 MA e EresodEr Sheru it BHTE sUists: bAMGd: A tumed on.
A|teﬂameé|m nesl 1o 1igBt svLrel, of dnde10pedH REBukdhdduel onstruct the
he absci ssa shows the diffraction orders. The 15~

ho'%ﬂ'?ﬂﬁa‘&ﬂh%ﬁ”@)ﬁ’@@ﬂng irdoye? 8N Be vi ewi ng wi ndow 5 for
it e i&ldr B¥Fes, tHe ligHSduRdds ¥ LAY Gre tracked so that the two viewing

windows 5 and 5' remain localised on the eyes of the viewer. The same applies for
movements in the normal direction, i.e. perpendicular to the video hologram.
Further, several viewers can view a three-dimensional scene if additional viewing

windows are created by turning on additional light sources.
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wi ndow, through which the three-di nensi onal scene can

be viewed. Cross-talking inte a view ng w ndow for

the right eye is suppressed by the decrease in |ight

intensity towards higher diffraction orders and,
Claimddi tionally, by the zero point of the intensity

di stribution. O course, the viewer can view the scene

6 of the hologram 3 with both eyes (see Fig. 5). For

1. Vlﬂb@ hblogdm e, ddigs fdr%éon‘é'tr@&ﬂn@w%@%@%&am‘se@érﬁﬁﬁﬁhﬁ%n optical
y the -| diffraction order of the |ight source 1'

svstwéh@rﬁ%@wts At at kﬁaSb@n% éed qrrwﬂth@ mravughg sowhreSon iirmqhght source
which nﬁ#oU;de@”&ﬁﬁch EEre%YqWﬁL g SRS Y. r#d)"?é 'hréi fearing medium,
it corresponds to t -bth d| ractio

Comlﬂtﬁedt dfecdllefarranged inreenedtix di ff eacthewiss c@ular pattem with at least

one GREFERERETNS S GG ) b ppRgisSotavie, o
viewinglptanieslecatdcat tick mgageopliahé of themgem*aduﬁrﬁe ¢Haracterised in that

correspondi t hr ee- di,mensi Qn en nd 6 ot |
in th RS BB 5 L4 SPe A BAS yandy Tha Taced Buapeebdipty interval of
the réé%slructlcﬁh By the FBABA! t'rélf‘sfd)ﬁ’n bEInatigdb h@lobl‘tﬁn Qﬁﬁf’ehroﬁgﬁ which the
this, the hologram 3 will be re-encoded when t ht

recorgiicies of a Afﬁr@eidlmgﬂéwﬂalr&ﬁ:@ae &6.) is vigihler nat i vel y, the
ena DAl S SRy Ao €A ZU WP ontgy el
5 and 5. If the viewer anes the light sources | and

2. oo A 58 X" e e o o P viwing

wmdewr{ﬁ Bmmprtﬁsmétvﬂy limiiye Rt besitionddie rekitiohito dneagk| an eye distance

f ger pen gr to the video hologram Further,

© a‘g‘é‘U@r 110\A 5'3” 3e\A®% a t hr ee- di nensi onal scene i f
additional viewing w ndows are created by turning on

additional |ight sources. 1 Clains 1. Video hol o?r am _
3. Viggrihelegiate ang deviseqrserding iongain deeharattedsethin, that the other eye of

the \HW lssbgggrzézﬂ APEL Sl v@?('frfrt);g r{otb% éff%%hl%tvédoé %t second, real or

| east one or virtua source
virtual @tlffmismw ceh&Genhlight spumei desbm'mg furcedotlat mﬂwamtable position

o foly 8 & G S BE%p PR oRBEIRER  noan ot herwi s

regul ar pattern with at |east one opening per cell,
hase or tude of sajd opening being

t.he [ e
4. Vigghhialsgap) and :'Eﬁy'%? asfr‘féwnagtopplaﬁ% 3) GHarActPTIRed; iRethat the optical
systdniRel8 thé ABRgPAMINMRrihg %‘édl&ﬁl’(f&?ﬁﬁe Sl e &5 trﬁa@(‘t‘hé Hl(dgn)@?td:ffractlon

in the viewng plane at | east one vi éew ng w ndow _
orderssof| the yideg hatograpetd)den tietfirst wewmawmdow (3phawe a zero point or an

mten%ﬁfﬁ’ﬂﬁ?ﬁ Hfégtﬂgtppﬁttbgﬁ)fﬁ%’%%&bﬁkﬁ&ﬂﬁ 9\“ ((:Eg an\/io?eg
three di nensi onal scene (6) is VISIb|e and t he
5. VIgE Fo B p s 5 oA i £ e ae RS area e hologram-
bearidg\hediuac@)radh e terefdctied fbr tHhasqpdesyes§hohforidigly tRirning on
15 wi ndow (5) is approximately limted and

the SBB%'?%Y'%WE@ WiRdpwI(8Di on to one eye, an eye distance of

a viewer or to another suitable area.

6. Video hologram and device according to claims 3 to 5, characterised in that several

light sources can be turned on for several viewers.
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3. Video hol ogram and device according to claim1l,
characterised in that the other eye of the viewer is
assigned a second viewi ng w fidow (5') achieved by a
second, real or 20 virtual, sufficiently coherent
7.vibkd hblogPéfﬁ Ghd(device &&%lﬁ%wﬁﬁe %f‘cl%ﬁ‘n?ﬁ‘% %%hén‘ﬂc’éé?@'e@ in that the
posi ti £0%%orm a sour ces
light @thrqeaI cagybe gositidney bdemethIaon elacratéy |daaalaaﬁrmrm hyg movable

C rlsed in that the optical system
mwmggg?rhéﬂﬁg?rép%hg% |ng medi um (3) are arranged so

that the higher diffraction 25 orders of the video

o VBELSE bk Sty o R L G B v
inforfn3Bol SRRt EeniME BSOPoSifon of e IjrEisBuRe@kQy r[:)%ﬂl@él‘ﬂ by at least

-devi ce according to claim4, characterised in that the

one BRI $8RSOpa5FPTHItedn RPN ehifendewa{®ncoded for t he
second eye synchronously to turning on 30 the second
viewi ng wi ndow (5'). 6. Video hol ogram and devi ce

9. Vitseohdiogeprnoand aiervis:e3accprsingcttarcéaime‘r,i sharacteriskdt in that a video

i . \
rooBHF 3P Loocsb e oY A8 WhehBio’ e 58 BhaTfy Fidlym (o boe
composedodf cdligi airsanbeﬁoinﬁa i ac ire ah stblenwisd h@gulampattémg\hith at least

sources can hani,cal or elecaron

posi ti oned nec
threqy; DS IS nER | % r%@ﬁ‘ﬁﬂq ﬁ%ver Hyee BrMER £olRusey the phase andfor
ampRuié asf %awabpeﬁmﬁs b@.ﬁgoﬂﬁmgb@m@m S3RY | SHRNATIRO b0 encoded
to one of clains 1 to characterised in that
individyaly fREt96R PIGRATY £8@UT.0 determine the position of the
I ight sources is provided by at |east one position

sensor according to the position of the viewer(s). 9.
10. Vidde ddhegregr and aeviateateoediag doralbing1t chalaatanisgéd in that the colour

recofialsReh 7t L flpvb thoft sPst IR srRSedtBR BTl rRed agpppgructons in

the ingtididuah dridpargeiolgirs.onposed of cells arranged in a
matrix or in an otherw se regular pattern with at
| east three openings per cell, representing the three
primary colours, the phase and/or anplitude of said
openi ngs being controll able, and sai d openi ngs being
encoded individually for each primary colour. 15 10.
Vi deo hol ogram and devi ce according to claim1,
characterised in that the colour reconstruction is
achi eved by at |east three subsequently perforned
reconstructions in the individual primry col ours.



