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30 The term 'scene' as referred herein specifically excludes any type of a
display formed by active radiation, as used for example in HUD systems. The
term 'image' as used herein reads upon both scene and display. whereas a real
image refers to a scene and a virtual image refers to a display.

Since the system of the present invention includes no source of radiation, all
the radiation perceived by the viewer using the system of the present invention is
passive radiation. It is to be noted that, as defined herein, in the context of the
present invention, even radiation which is emitted, for example, from a television
screen or computer monitor, is considered passive radiation since neither the
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25  positive lens which enables a user to comfortably read.

However, in many cases a single eye suffers from both a long distance
vision defect such as myopia or hipermyopia limiting its landscape vision
capabilities and a short distance vision defect such as presibyopia limiting its
reading capabilities.

30 A person with such a dual eye defect is in need of either two sets of
eyeglasses, the first offers corrective optics for the long distance vision defect and
the other offers corrective optics for the short distance vision defect, or
alternatively, a set of what is known in the art as bifocal eyeglasses which include
bifocal lenses, each is in fact the combination of two lenses having given (yet

35 different) focal lengths and optical characteristics, arranged one aside the other.
Multifocal eyeglasses are also known although less frequently used due to their
high price and the inability of many individuals to accommodate to their use.



3 Neverthel ess, both these solutions suffer Iimtations. Using two pairs of

eyegl asse%iil 2&};16Q?il’ for reading and the other for |ong di sjEHESe7wesss NI,
requires c 2 gi'ng the gl asses each tinme a user noves his site froma close

to a distant object, and wi se versa. Using bi- or nultifocal eyegl asses
dictates different lines 5 of site for3viewing close and distant objects

dlinmts the fy i ' t zal fLoL: i ng.
oer 15 roquiredstiilest BOH T NRIRS suffc Mirfidbls. 196k 3G Bt B
strai ght f6yoglasseseaqne pain fargeadiggandithenether ferclogg) distanes visyangi tegres
strai ght abpaflsing! Ml ¥Rséed &4th MhRMB uset inoVedchist GteSHohPhYcl¥se b th @istdtse
obj ect, the viewer is requi rilcj to. tilt h@fhe?d backwar ds and g}% thg. sanme
Cime 10t SDISheRndMiseyESa. Ainghis of mlifecal e rplasses slctaiss difisrent dintsc
E_r ?bl elrr,s, ofiisite fos vibwingakse addy distary cbjeiity iadddimitptied é‘relm?f vtiewugeboth

ITOCal e SS . e S A :L € )

woul d be %?gﬁ%y 253%@%@58‘2 r%’g&;lé/éﬂg g'ﬁl% lgi cgﬁﬂéégﬁewgﬂ hg%’ teé)r%ga?}lhs}g or
si mul t aneowsaitiaiviagi osubstartiaglyt steai ghii ﬁ@awangh«tadomsu'w._sShmdd the clase abjectof a
VIewer, aspg iﬁox\%ﬂ%f%ﬁﬂi‘%%h@ﬁd Yelativeqd the WEREE GR Sider 96 s ¥ Vi@&%he

eyegl asses, , Usi ng does .not requir nconveni ent head, and eye |

posi ti oni nglqsswgm%theovnen@rﬁ Eetred to it hwd&qcﬁy@r&%nde% £ SPRSHMEn a
Vi evvertubts k?ﬂ@wejﬁhiscbyes. VAB\ﬂLliSQe_S@sahﬁmah wabeyto llibatdi zfri_‘del!ikat I‘tobib(‘iﬁi;,@‘tﬂﬁiﬁw th
respect to.the viewe e - i qQ (i aki ng
not es whi | & &eéﬁaﬁ(%f] g'hgﬁéﬁﬁﬁggﬁaid@ﬁtﬂrgf ( ﬁtoﬁ%ﬁsggﬁpgﬂlegﬁ _ 6335( e.g., a
slides screen), Therehissthusse widelyi conognizedi need dfor.edndt itviveul chpeb duighlyi s
not es, whi | I b tad &’rpﬁ:ﬁx i he
bl ackboar d%?,gl%taéé%l?é g?hév%pﬁg? ﬁ%l%}s%rng%@} nglﬁfﬁ\é%}- Tg\iffnﬁ glt t egodéjfee&gtzht o]
be drawn (&f4ight pEgiratmElrom WQ srenes fa the e of 2Wiewer s eBrassistam gan be

Vi ewi ngs botuBedit® gfevitlegbidosr dnaltid fodkl elyeplassed)] asihg which) db¥Pinmd quire

keyb d whil .11 this,.25 f |
Cyotet 1s mhecipenfelliab dRaRSE SoBuidring Bigaleto SR eded R ean (1)

| ocking at or rddanygituations existninewhaeh aeviewer gs, interesied im Jewitg soeries
etc.) whil ?%éﬁtéa"iﬁ'Qi%ﬁb?&caﬁ%ﬁ?%&ﬂﬁr&gecﬁortH@@ie A 'E}&&ﬁﬁlg?m(flu@é Budare! N

this case the viewer 1S Iptereste Jew ng both the printed matter, and
the ot her 6k A@m«i\(@m&éﬂ?ﬂm@@eﬁ W@lliq wewing ablagkhaardya dectyrey iome'}hsalaaf
focus ke r‘#é.@t,!alﬁgdes%ﬁreenb,aih_rthm cdsB th@eieam\isima?st?arﬂt hzaagvia'gtbmm hiysotese
viewer is red to.mve, hi S ck_a ort e en..t scenes,
such t hat Mqﬂghff&‘é’@h‘gﬂ ﬁ!e?r&?ﬁeéf éﬁeﬁ%ﬁlgegrgaléﬁf@ngn@%&' ?Wirvt\g%gjr‘%{keboﬁ‘f’s in
turn creat dectureradw alisplges (H) rdrawing whide viewing ¢l objentstoohe drasvme (Bg.,may

not becore .c?gé)?iﬁtﬁi@%gétﬂé‘vfe%r% 'i'x?t'ére%fé?f‘ﬁ’viw&l?sf)% 155 W Rvhg Bodlll Ver
or a pilot, d“ Vi ew_n

1o Vi ew #RE the AumBR AGCtakddyDHIEION A KEYbeBR, POMe viewins e scarems 1B AR 1o
conpar es betcugen rrorepesfessibnal fypisttibdneeesiéd bt viewisig Goth ithd keyboard eiidathe hi s
gr awi ng 1o JLRSOPhS 16cB8L M of reting HUm Wit elh Bt (e g, & 'hrlab! & Puldd BodE!
etc.) while viewing another scene (e.g., a road, an instrument, etc.), in this case the
viewer is interested at viewing both the printed matter and the other scene.
However, since the field of view in which a viewer can focus is relatively
30 narrow, in the above and similar situations the viewer is required to move his eyes
site back and forth between the scenes, such that at any given time the viewer sees
only one of the scenes. This in turn creates disadvantages since (i) when the
viewer sees one scene he may not become aware to a change in the other scene,
thus for example, a driver or a pilot, while viewing a road or navigation map,
35 cannot at the same time view the road or sky ahead; and (ii) the viewer finds it
difficult to compare between scenes, thus for the painter it is difficult to compare
his drawing to the object being drawn, for the typist it is difficult to detect a
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25  optical arrangement being positibned between the first and second lenses and the
eye of the viewer.
According to another embodiment of the invention the system comprising
(a) a magnifying-collimating eyepiece lens having a short focal length, for
magnifying a close scene and for collimating light passing through the magnifying-
30 collimating lens; (b) an optical arrangement for directing incident light originating
from the close scene and passing through the magnifying-collimating lens into the
eye of the viewer, and at the same time, for directing incident light originating
from a distant scene into the eye of the viewer; and (c) a corrective eyepiece lens
for compensating for a long distance visual defect, the corrective lens being
35 positioned between the optical arrangement and the eye of the viewer.
According to still further features in the described preferred embodiments
the optical arrangement includes a holographic plate.
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According to still further features in the described preferred embodiments
the optical arrangement includes at least one reflective optical element.

25 According to still further features in the described preferred embodiments
the system further comprising (d) a light blocking mechanism for, at least at a
given period of time, blocking light of one of the first and second scenes from
arriving onto the eye of the viewer.

According to still further features in the described preferred embodiments

30 the optical system further comprising (d) a light blocking mechanism for, at least
at a given period of time, blocking light of one of the close and distant scenes from
arriving onto the eye of the viewer.

According to another embodiment of the invention provided are eyeglasses
comprising two optical systems as in any of the above described embodiments. '

35 According to another embodiment of the invention provided is a headset for
three-dimensional viewing comprising two optical systems including a light
blocking mechanism. '
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25 with a first eyepiece lens having a first focal length; (b) providing the viewer with
a second eyepiece lens having a second focal length, the first and second lenses
being positioned aside one another in front of one of the eyes of the viewer, such
that a single light beam from any of the scenes passes only through one of the first
and second lenses; and (c) providing the viewer with an optical arrangement for

30 directing incident light originating from the first scene and passing through the
first lens into the eye of the viewer, and at the same time, for directing incident
light originating from the second scene and passing through the second lens into
the eye of the viewer, the optical arrangement being positioned between the first
and second lenses and the eye of the viewer.

35 According to further features in preferred embodiments of the invention
described below, provided is a method to be used by a viewer to view a close scene
and a distant scene, the method comprising th steps of (a) providing the viewer
with a magnifying-collimating eyepiece lens having a short focal length, for
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According to still further features in the described preferred embodiments
25  the first and second scenes are both close scenes, such that light originating from
any of the scenes is a non-collimated light, the system further comprising (c) a first
collimating lens for collimating light originating from the first scene, the first
collimating lens being supported by the head arrangement; and (d) a second
collimating lens for collimating light originating from the second scene, the second

30 collimating lens being supported by the head arrangement.

According to still further features in the described preferred embodiments
the system further comprising (c) at least one reflector being supported by the head
arrarigement, the at least one reflector being for directing light originating from the
first scene onto the beamsplitter.

35 According to still further features in the described preferred embodiments
the system further comprising (c) a corrective optical lens for correcting a vision
defect of the viewer, the corrective optical lens being positioned between the



35 According to still further features in the described preferred
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25 According to still further features in the described preferred embodiments
the method further comprising the step of (b) providing the viewer with a
corrective optical lens for correcting a vision defect of the viewer, the corrective
optical lens being positioned between the beamsplitter and the eye of the viewer.
According to still further features in the described preferred embodiments
30  the beamsplitter is moveable with respect to the head arrangement for permitting
the viewer to adjust the system at viewing the first and second scenes when the
viewer moves his head and for permitting the viewer to select another pair of
scenes to be simultaneously viewed. |
According to still further features in the described preferred embodiments
35 the first and second scenes are both distant, such that light originating from the
scenes is naturally substantially collimated.
According to still further features in the described preferred embodiments at
least one of the at least one reflectors and the beamsplitter is moveable with




According to still further features in the described preferred enbodi nents
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25 According to further features in preferred embodiments of the invention
described below, provided is a headset for enabling a viewer to simultaneously
view a first scene with one eye and a second scene with the other eye, the headset
comprising an optical systems as described above, the optical system being
positioned in front of the one eye of the viewer, the beamsplitter functions

30 substantially only as a reflective surface, so that light originating from the first
scene is directed onto the one eye of the viewer while the one eye of the viewer is
directed towards the second scene, whereas at the same time, the second eye of the
viewer is directed at the second scene.

According to further features in preferred embodiments of the invention

35 described below, provided is an optical system for enabling a viewer to
simultaneously view a first scene and a second scene, both the first and second
scenes are perceived by the viewer through passive radiation, the system
comprising a holographic plate, the holographic plate including (a) a body made of
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25 According to still further features in the described preferred embodiments
the first and second scenes are both close scenes, such that light originating from
any of the scenes is a non-collimated light, the system further comprising (d) a first
collimating lens for collimating light originating from the first scene, the first
collimating lens being positioned between the first scene and the holographic plate;

30 and (e) a second collimating lens for collimating light originating from the second
scene, the second collimating lens being positioned between the second scene and
the holographic plate.

According to still further features in the described preferred embodiments
the system further comprising (d) a collimating lens being positioned between the

35 . holographic plate and the eye of the viewer, for collimating light originating from
both the first and second scenes.

According to still further features in the described preferred embodiments
the system further comprising (d) a corrective optical lens for correcting a vision




30 and (e) a second collimting lens for collimating |ight originating
fromthe g sgene, the second collimating |ens being pog pashaRet ween
t he secon ég@%‘é %nd the hol ographic plate. According to stlﬁ}v?urt her
features in the described preferred enbodi nents the systemfurther
conprising (d) a collimting |ens beingipositioned between the 35

hot.ogr aphi geﬁlcg ?bﬁl[%d %eh%reme e svg ' 1&% b%ﬂl/_ét? gkﬂﬁa' bgtwcepl the

ori gl natin St an sce
further fehologsaphia plaie anddhe eyee ﬁmevléweéd enbodi nents the system further

of The v Suer. Mﬁf‘%‘??é"@??‘&&%‘t“’?‘“’a@ e e o P e vertivrec!

hol ogr aphi geiﬂr@teg %‘ﬁe“’l’ Eogided js a@qeé@p enﬁggﬁgcﬂ KEWS 1u s a’?eé)é'tsﬁ'r es

Ihn gr eI ﬁ; r gibve atihdbl i soemieandfa kéwndrsoene lcompdxsafg t\ig@dphehlosrystmsms aﬂeslcrulsech
eadset for, enabli

second sceﬁg c%rﬁ??ﬁ tﬁgg#%lesrgf#e%} P&g s‘fogﬁgé%gyl e%rgeﬂ %@’83%833‘3& Z ﬁfo t he

two systenwidyedtng positioned in front of one of the eyes of the viewer.

According to fu,&d&%fdlhgatgumernfeaf&éﬁﬁ eRIYRRO eI Bmehtst Bmmﬁvémwh

descri bed hel o p]rjow I S heag]ﬁgi fr ena A ng a,viewer

si mul t aneod§$S! Vﬁm qlp@wpgow 11552 dyadsgt ﬁrcﬁs@ ing aaﬂmers%éﬁaul&r&%lsw th
t hte ot ky lhsfr etvsw a})ﬁl@t bmﬁwimmmyMa aaccnm idﬁﬁh WYl tiesTothRe eﬁeaﬁe lbcwliset he
optical system bein e .0 0 e Vi

oDt o por ROTIBARTY h RBEEA SRR B pERPbel e SothF sGemD beind it i "

the vi ever fromviof¢haone leye sdithe Nlememlthﬁ:kyshgnl peghnittiong kgglntaﬁ'ongt}ferﬁrsmhme
second Scegk? afnf19 8" fHe Vbﬁ@ e?te SN EhORGewHe \BOHﬂé Stihe é?ﬁﬁe %ﬁﬁe Ox;log:émlgt Eght he

viewer is rectegvérowar e second scéne, whereas, e sane

second eye OBRIRAtRg framdheisscond songdrom ammgeaédh@og%@u@ wmkecmeoqrrrgexeoof

still figrt ke vi@%ﬂlfseélrédled h@wdﬁmhebﬁéoﬁd@‘cené ewhersasdheiy SarmBetime! sie and

second scenes a% ai ._of rngat X stctﬁneg ‘%ﬂft‘??‘alr of related scenes is

sel ect ed f?%‘f‘ﬂnt @Bvé?wf)%’is resfed AR SSMMSERFng of a note - a

bl ackboar d, a Z(Acqomlmg toastilk funtherr features im the desaritmshprefentedembaditheatn

obj ect, r r er
El?é’g agld ase'gcr;ﬁ& %Eﬁ{brsm ri'd ﬂ&?%fff@tﬁé%sce&f t‘ﬁgfbalﬁoﬂél%ﬁ% g;&é

- aroad a rther
feat ur es | #S s9lected SEomish & ZEowR e?p@ase B%HWISE}FS\R ReBotes a big
enabl i pg andieveledtares] Atbicaneseteel, & dexy aafdrawh objeviea ke b@a“rd-aameanoh

oo e s kS YRS FR ™ £ o0 RS0 Y e oy | P

vi ewer wi t Bheadol ogr aphi c pl ate through which the viewer sees the scenes,

the hol ogr aph| ¢ ARk Gingto' st Ferthdr fAnkes ¥n TRE Aebdrited pedtbrrbd AR dihicnes

material, the . ] . . .
provided is a method for enabling a viewer to simultaneously view a first scene

25 and a second scene, both the first and second scenes are perceived by the viewer
through passive radiation, the method comprising the steps of (a) providing the
viewer with a holographic plate through which the viewer sees the scenes, the
holographic plate including (i) a body made of a light transmitting material, the
body having a first side and a second side; (ii) at least one input holographic

30 optical element formed in the first side of the body, the material and each of the at
least one input holographic optical elements are selected such that incident light
entering the body via at least one input holographic optical element and having a
given direction undergoes a substantially total internal reflection; and (iii) at least
one output holographic optical element formed in the second side of the body, such

35 that light arriving at any of the at least one output holographic optical elements
exits the body in a direction substantially similar to the given direction of the
incident light and reaches one of the eyes of the viewer; and (b) positioning the
holographic plate with respect to the eye of the viewer, and the at least one input
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20 BRIFF DESCRI PTI ON OF THE DRAW NG The i nvention herein described, by way
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2 is a cross sethednvention héreandesesibeds by wayref ¢xsimple oply, mﬁhac&rmecw i S
i mpl ement gglel angﬁ{phﬁyﬁlg%%éQBW&raﬁcordl ng to the present invention;

FIG. 1 is a cross section view of a prior art holographic plate;

25 FIG. 2 is a cross section view of another prior art holographic plate which is
implemented in various embodiments according to the present invention;

FIGs. 3a-c are cross section views of three embodiments of an optical
system according to the present invention;

FIGs. 4a-c are cross section views of three operation modes of the optical

30 system of Figure 3a when equipped with a light blocking mechanism according to
the invention; '

FIG. 5 is a cross section view of the optical system of Figure 3b when
equipped with a second type of light blockmg mechanism, according to the
invention;

35 FIGs. 6a-b are cross section views of two operation modes of an optical
system for three-dimensional viewing, according to the invention;
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20
DESCRIPTION OF THE PREFERRED EMBODIMENTS
The present invention is of an optical system for alternative or simultaneous
direction of light from at least two scenes to the eye of a viewer, which can be used
to provide a viewer with the image of the two or more scenes at different or single
25  time periods. Specifically, the present invention can be used to provide bifocal
eyeglasses, using which does not require inconvenient head and eye positioning
relative to a viewed scene. According to another embodiment, the present
invention is of an optical system for simultaneous direction of light originating
from two scenes to an eye or both eyes of a viewer which can be used to enable the
30 viewer to simultaneously view a pair of related scenes. Specifically, this
embodiment of the present invention can be used to enable the viewer to be
simultaneously aware to changes in any one or both scenes, and to be able to -
accurately compare the scenes one to the other.
For purposes of better understanding the first embodiment of the present
35  invention, as illustrated in Figures 3-8 of the drawings, reference is first made to
the construction and operation of conventional (i.e., prior art) holographic plates as
illustrated in Figures 1-2.
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of the premdmdxmnntsmfthapr@antim'lengonphl c plate 30 is simlar to the prior

art hol ographi oyihdkferéfichow 9 fgude 2) plesented is another prior art holographic
plate 30 which is implemented in various embodiments of the present invention.
25  Holographic plate 30 is similar to the prior art holographic plate 20 of Figure 1, yet
has a crucial distinction. While using plate 20 of Figure 1, as described
hereinabove, both the viewer and the scene to be viewed should be positioned in a
similar orientation with respect to the plate. In sharp contrast, as shown in Figure
2, while using plate 30, the viewer must take a position opposite to the position of

30  the scene to be viewed in order to view that scene.
Thus, similar to plate 20 of Figure 1, plate 30 of Figure 2, includes a body
33 made of a light transmitting material such as but not limited to glass, plastic,
etc., and further includes an input 32 and output 34 holographic optical elements.
The angle B in which incident light (a representative beam of which is indicated by
. 35 arrows 31) is diffracted passing through input holographic optical element 32 and
the material of which plate 30 is made of are selected such that light entering plate
30 undergoes a substantially total internal reflection (as indicated by arrows 31)
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25 Thus in the broad sense, holographic plate 30 includes (a) a body made of a
light transmitting material, the body having a first side and a second side; (b) at
least one input holographic optical element formed in the first side of the body, the
material and each of the input holographic optical elements are selected such that
incident light entering the body and having a given direction is diffracted and
30 undergoes substantially total internal reflection; and (c) at least one output
holographic optical element formed in the second side of the body, such that light
arriving at any of the output holographic optical elements exits the body in a
direction substantially similar to the given direction of the incident light, e.g., as
shown in Figure 2. Substantially similar direction as used herein means entry via
35  one side of the plate and exit via the other side.
Additional examples of holographic plates are found for example in A. A.
Friesem and Y. Amitai (1996) in "Trends in Optics". A Consortini, Ed. Academic
Press, NY, pp. 125-144, which is incorporated by reference as if fully set forth
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25 configurations as this term is used in the art of ophthalmology. It should be further

- noted that when the term 'aside' is used herein in this document and especially in
the claims section below it refers to any configuration in which lenses 42 and 44
are close to one another. Thus, when used by a viewer, lenses 42 and 44 may be
one below (or above) the other, as is exemplified in Figures 3a-c, they alternatively

30 may be arranged horizontally side by side (not shown) or in any other close
relation to one another, provided that light passes through one of the lenses would
not pass through the other.

It will be further appreciated by one ordinarily skilled in the art that for
many applications the focal lengths of lenses 42 and 44 is selected such that one
lens, say 42, has a short focal lens and is therefore suitable to focus on close
scenes, while the other lens, say 44, has a long focal lens and is therefore suitable
to focus on distant scenes, as for example is the case in typical bifocal eyeglasses.
However, as is detailed below, for other applications, such as for example for

W
W
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25 enter holographic plate 54.

It will be appreciated that although in the drawings the lines of sites
originating from the different scenes are shown parallel, there is no intention to
limit the scope of the present invention to parallel lines of sites, in other words, any
two scenes or lines of sites whether parallel or not, are applicable.

30 In both these cases, however, holographic plate 54 further includes at least

one output holographic optical element 60. Output holographic optical element 60

is for permitting light entering holographic plate 54 to leave holographic plate 54

and reach eye 46 of the viewer. Preferably, in locations where holographic plate

54 is not to receive light, it is covered with an opaque cover 57, as shown in Figure

35 3a.

As shown in Figure 3c, optical arrangement 52 may alternatively include a
set of reflective optical elements 62 (e.g., mirrors, prisms or a combination thereof
as well known in the art of geometrical optics), for directing incident light from
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In this case each of systems 40 includes a bifocal lens which includes, as
shown in Figures 3a-c a lower component in the form of lens 42 having a short
focal length for viewing close scene A, and an upper component in the form of
lens 44 having a long focal length for viewing a distant scene B. Lenses 42 and 44
in each of systems 40 are selected corrective (compensatory) for a specific viewer

30  according to his specific vision defects and vision limitations as is well known in
the art of ophthalmology. The frame is worn by the viewer and therefore light
from both scenes A and B arrives at the eyes of the viewer. Yet, when the eyes of
the viewer are relaxed, i.e., the eyes of the viewer are accommodated for long
distance viewing, scene A is out of focus, whereas scene B is substantially focused

35  on the viewer's retina. On the other hand, when the eyes of the viewer are focused
at viewing a close object, i.e., the eyes of the viewer are accommodated for short
distance viewing, scene B is out of focus, whereas scene A is substantially focused
on the viewer's retina. In both cases the viewer sees one focused and one out of



di stant scenes w thout relocating the head or changi ng the general
directionygbeg@iehi ch the eyes are directed at, as is assopéaiugshIdhis
using prior art bifocal eyeglasses. To this end, two systens 40, preferably
of one of the configurations shown in Figures 3a-b, are inplemented in a
frame 202, preferably a prior art eyegivasses frane, such that a single
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25  blocker 72, whlch may preferably acquire three operation modes.
In the first operation mode, as shown in Figure 4b, light blocker 72 is
positioned such that it is blocking light originating from scene A from arriving eye
46 of the viewer.
In the second operation mode, as shown in Figure 4c, light blocker 72 is
30 positioned such that it is blocking light originating from scene B from arriving eye
46 of the viewer.
Whereas, in the third operation mode, as shown in Figure 4a, light blocker
72 is positioned such that it is not blocking light originating from either scene A or
B from arriving eye 46 of the viewer. Therefore, in the third mode of operation,
35 system 40 functions essentially as described with reference to Figure 3a above.
Thus, as shown in Figure 4b, in the first operation mode, eye 46 of the
viewer sees only scene B; as shown in Figure 4c, in the second operation mode,



simul taneously, alternatively, in pairs, etc., into the eye of the viewer.
Wth reference now to Figures 4a-c. Accordrng to a preferred enbog nt of
the preseWOPSA2| on, optical system 40 further includes BE%cking
20 nechani sm 70. Bl ocki ng mechanism 70 is for bl ocking Iight orrgrnatrng
fromone of the first and second scen A and B fromarriving to eye 46 of
the viewer, during at least a given time period as selected by the viewer.
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In another preferred embodiment of the invention, as shown in Figure 8,

optical system 40 is used in headset 300 aimed for three-dimensional viewing of
25 two images A and B of a single scene, taken from two angles, which images A and

B contain parallax information of the single scene. It should be noted that in the

description of the present embodiment of the invention, light originating from

image A behaves as light originating from scene A of the former descriptions and

that light originating from image B behaves as light originating from scene B of
30 the former descriptions.

To this end two systems 40, preferably of one of the configurations shown
in Figures 3a-b, are implemented within a suitable frame, preferably a prior art
headset frame (not shown), such that a system 40 is placed in front of each of the
eyes of the viewer. In this case, each of systems 40 includes a first component in

35 the form of lens 42 having a given, relatively short, focal length, and a second
component in the form of lens 44 having a substantially similar focal length. In
this case, both lenses are preferably magnifying and collimating lenses. However,
it should be noted that in this case lenses 42 and 44 are not necessarily employed




useful for some viewers or for sonme applications. Wth reference now to

Fi gure 5. ' e 5 the configuration of system 40 shown | | bis
reconstruc égﬁ? ?urther i ncl ude anot her type of bl ocking nec 5%?2%1 .

Bl ocki ng nmechani sm 70 of Figure 5 includes |ight blockers 72a 20 and 72b,

i nplemented in arelation relative to bhenses 42 and 44, respectively, such

h d/ 2h ht f A
anal or 5 2 SoBtcRleglcsiRfichsRiv Bty o S8RRR Phe faBie i oty by AEVISTREor
I'n anot herwhic fa@m@medﬂt@ﬁble@kmg)meshmsmaﬁtaﬁbqthaystsmm suchRhatome 6f
optical sys§ eyeélgeesssdb%%ﬁan r&ﬂgﬁ%ht%‘ fhiRatiRe o 1&19%@% %;@ gﬁaéther

a.sin scene, én

viewi ng of 25" two . ina wo angl es,
whi ch |gmag?é{§ ?—?%‘nﬁ‘@@&!‘?ﬁlﬂ H"-Fy rhaﬂhr: SrIGIRAY Hfr&'f(?fﬁnﬂ%#get e %llchgﬂlét Sc thee- | t
shoul dsbe diulmteﬁdlohhh eﬂc&ptxbﬁo@];elselﬁctdiabllgielm‘edtﬂjethﬁfv@@@éﬁ enbodi ment  of th]g'

i nvention, I|i ing fr ht ori gi.nati rom
scene A of thg 0 %gfod'atgn&ﬁwogg? etﬁiél?equ‘BWi Vd?‘fvlﬂ PR 3b 2@%
behaves agediesd tomogiinalidegarty densss exltogBthet. 38uch herekuced systesy; rieftrredhs .

To this e@ﬁrélﬁﬁewta‘%"%psfﬁn AyehRroR Y)g@lfati@@emggfg "8 Sih kLR o gown

in Figures 3a-b, are ement & suit rarre pre
prior art JYSHEA0 fmaff%iem&t h%@myonmﬁem thedaakgue gcpghgueeém pﬁ

front of %9§t|&nof10tsh©wwﬁ§th‘uré 3, yetemtemlwlibdév&aiﬁle@s’t@h OpticY System 40
i ncl udes f|rs ent LN

| ens. 42, havi
rel ativel e ‘1‘58 y ? Lieyrs Oﬂﬂuﬁaﬁﬁ%‘ﬁ VFME‘H@W%‘? ‘&Sﬁé’%? 8?%031311? ens
44 havi ng eges,ubs't 46\t ared hysecomd imnagé Bewlithl leis gither ¢ye, shy 46t aThns Bysterd d0Ses
are prefer n [
noted t hat ﬁ‘?‘h”? I S e %e@ﬁﬁ%%mnl??é@ 1t (& gfd?ﬁ%éﬁf 21
as corr ectdxaws ¢ Ehgat'ifﬁ/léﬁ?gq Artogysi 4 ofdhe viewerThad at ﬁmasame Umen foy the
Vi ever SV\/ﬂldfih:c&ﬁgQﬁBi@Iéﬂt ¢ighb tas:iﬁmw@@@amm sﬁpﬁ%fm A%eBosd Hhap® BHb shich

t hat f. hi bstant i al.l
A wher ca TS HE BT B viehia® IRk pd et Fotigirdionprednte m%egt{xgsmﬁmge !
i mmge B, optical Iamangemneéz ﬁmiudnsnal}miagraphrccptatem ofHdlbgraphineldts Snsed
by th f t 0a- di

oyst om a0 Dheierlld, Iffides' B ﬁ?ll?hﬁcﬂ%%??any Péﬁéiegl B, S in aflloB to
reduced sydgein 3 )efléwta mgrép néigabelementsH6 are forupernwn:gpacr@itenvhghbdes
is shewn itd ehicgtiotogr@phit 1&@543"%%% thiREnbIREnRLt of iR 1ﬁ9@iﬁﬁﬁ€ﬂ6 ferfi€s ﬁfé bed

30 s deBh ozs?&flgﬁgéﬁ i otiga] ElFRSS 50, 1Pp SrviSEP By Bl uEn that -
si mul t anedbey ylmlteth/eaﬁdldrtsﬁ v1emage theini ctdnrespenahhghmageyAsor Bay I—Iftﬂogmpthca
SorOR | THBSE ARl SORs fost e Sipal o Tl oA, 0"
put holographic optlca element 60 is for permitting light entering holographlc
25 plate 54 to leave holographic plate 54 and reach eyes 46 and 46' of the viewer. For
three-dimensional viewing optical system 40' further includes a light blocking
mechanism 70. Blocking mechanism 70 is for blocking light originating from first
and second images A and B, respectively, from arriving to eyes 46 and 46' of the
viewer, respectively, or vice versa, depending on the type of parallax information
30 contained within images A and B. In a preferred embodiment, blocking
mechanism 70 includes a light blocker 72, which may preferably acquire three
operation modes as described above with respect to Figures 4a-c, two are shown in
Figures 6a-b.
Thus, as shown in Figure 6b, in the first operation mode, eye 46 of the
35 viewer sees only image B, whereas as shown in Figure 6b. in the second operation
mode, the other eye 46' of the viewer sees only image A.
Should images A and B be arraﬁged with respect to the viewer in a
predefined way, such that a left image (i.e., an image taken through a left angle
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second i mage to the other eye 46 of the viewer. In a preferre
configurations presented in Figures 6a-b optical arrangement 52 includes a
hol ographi c plate 54. Hol ographic platex54 preferably includes two input
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25 image to arrive at one eye of the viewer, whereas the second holographic plate

permits substantially only light originating from the second image to arrive at the

other eye of the viewer. To effect these permissions, each of the holographic
plates preferably further includes a light blocking mechanism.

In yet another embodiment of the present invention, optical system 40 may

30 be used to bring information out side of the field of view of the viewer into that

field of view. For example, a driver of a vehicle (or a pilot of an aircraft, etc.).

whose eyes are directed at the road (sky) ahead, may be equipped with a pair of

systems 40 in front of his eyes to enable a simultaneous vision of both the road

(sky) ahead and of the information panel and/or mirror information typically

35 located below or above the driver's (pilot's) field of view. As for the three-

dimensional viewing embodiments described hereinabove, in this case as well

lenses are optional but are not essential.
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25  elements, such as elements 62 shown in Figure 3c, although at present this
configuration is less preferred due to the advantages of planar optics as compared -
with classic geometrical optics.
Holographic plate 54 includes at least one (one in Figure 7a, two in Figure
7b) input holographic optical elements 56. Thus, in Figure 7a, input holographic
30  optical element 56 is for permitting incident light arriving from close scene A, first
passing through lens 42, to enter holographic plate 54, whereas light originating
from scene B enters holographic plate 54 in a direct fashion, as it impinges plate
54 substantially perpendicular to its outer surface 58. In Figure 7b, on the other
hand, input holographic optical elements 56 are for permitting incident light
35  originating from both scene A and B to enter holographic plate 54.
In both these cases, however, holographic plate 54 further includes at least

one output holographic optical element 60. Output holographic optical element 60
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25  radiation (i.e., a display) as a part of the system.

For purposes of better understanding the second embodiment of the present
invention, as illustrated in Figures 12-17 of the drawings, reference is now made to
the construction and operation of a conventional (i.e., prior art) head-up-display
(HUD) system as illustrated in Figures 9-11.

30 Thus, a conventional HUD system, referred to hereinbelow as system 220,
includes a beamsplitter 222, which functions as a combiner. Combiner 222 is
positioned with respect to the eye of the viewer, indicated by 224, such that
collimated passive light radiation, as indicated by line of site 226, originating from
a distant scene A, reaches eye 224 of the viewer essentially unaffected. HUD

35 system 220 further includes an active display device 228. Device 228 is typically a
cathode ray tube (CRT). Device 228 presents a display, as indicated by D. To this
end, device 228 emits (typically non-collimated) active light radiation, as indicated
by line of site 230. As is described hereinbelow, system 220 includes an optical



10 originating fromdistant scene B is substantially collimted in nature.
Accor di ng w8 o y;f-ﬁ Eonstruct i on of system 40" as descri bed hem%&;“onl y
one custom ma ens (i.e., lens 44') is required to enable a viewer
suffering fromboth short and I ong distance vision defects to confortably
vi ew sinmul taneously or alternatively besh close A and distant B scenes. It

d w

| Soht i otc | ngé Mﬁh%ﬂs%ﬁ%"@ of @), oSHhSE Phar Hahry 8 SHREAEIERY Tina bl 32
shown in F3fuead (Whdipcting tlm:wllmwtt@d light 232:ta tombinen#22qant frohotherd\intod
di st ant B §2eD2d - of THHES viewedt emrﬂﬁ tHRW Ry !‘.nﬁtﬂ?&n@gﬁﬁgt ﬂ&tgls% ng’f&&%@g%bgve
Gue 0t heHEIBRIRg BOTDHOY sEede b Fad GRHEHD mmds | ans (1 e. . Iens 20 44°)
i s required, asCopyasiohal o HUD cepstene- BROe theysdse (%ﬁh%udt%sﬁﬁ fs'évgf}ﬂ 44

& e optic
g;sr;%uggio?@;#"m g%éé)cor*ggh%%%{egeﬂ ai‘?@ﬁ‘é"%? Egn i nvent i gn i nvol ves
use of passive cshawmm Bigueg Aaoptiealfarmangement 23 leinchries escollintating kenar p
contrast tysfieg-fue- %ﬁ%&iﬂ&#@F%\?& @Tﬁie@?&szﬁﬁtarﬁi'@ 2 9F LY & OﬁFa’b& Cer

radi ation system _OF purposes

under st and? F?d‘&eﬁé“é’gc'i‘ﬁﬁ aé 1Wtqdh£! i egligiion 23@amigied fiem device
i 11 ustroat 6228 npdssesir dgodgh 1€oldl'inetthtg desyi 084, dotfifabeiC Gands élﬁiﬁrﬁ@ﬁ'elﬁ 0gt he

o SRR eSS D il o5 s
Thus, a cdnveomben228UD eye22dmf thefvigwerd t o her ei nbel ow as syst em 220,

bosi £ oned bea“?'“%@?“??“ﬁ”“@ﬁ‘%‘" Flraffemen 23C RS c @“) i 101 ' ©
s ﬁ:lt col | 1334 |e| bﬁg’ég apd fPYtBPﬁ es13 Fflecter (engli a apisEprogr priste { 2365 ilnghe 26,
ori gi nat i ngnfft t@oxﬂbﬁtFaglireSHthE:VIPce 228 @hddesy 233%4&: Qbhhéﬁl Y iafMBed such

creents L 8l 1 AR P S o B e
Devi ce 228hmlt§19mlhnmtmgslﬂna;234asollnuatca,t ﬁmnlﬂae Ihol[i'mateldl Kgletpsowd mdicated28
em ts (t ymﬁk%,yaﬁ%s GP 'r!éﬂéE%BFg alﬁe‘fle‘éf‘e d fodhi f&%@hépg%%ﬁd'ap&g%ﬁs&eﬁy

I f sit escrl es an
o:o'[] ?cgl by,60 irbﬁﬁg?é%%em ey 284 pfthe vigwer.) tclélqlq:afetbahgxet pegitioniggt of kens
i ndi cagoed 234 hhdeeféctoi 286 23a% vﬂfydst(dh thatl it hﬂgs fihke reﬂéétb&%adoﬂly%hnZBZ

i mit t ancqraudlind fRFpldFichal fEeReRyS ni e Pﬁfgﬁq dieiBhe tighl Fomndayige ™

di spl ay D.228 to combin@srd2Z;tshonkd db&iloe Zﬁﬁsbemthaﬁﬁse poayitioned withstspected in

sever al C%}ﬁélgéﬁlﬁbb@é‘iﬁs ofgysqgmojz(yml ch are preisegt ed in ::: gur;es 9- I11 As
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shown in Figure As sholgvnI (l;n Figure 1? optlcal arrangement 231 includes a collimating

25  reflector 238 for providing a combined effect of collimation and reflection as
achieved by collimating lens 234 and reflector 236 of the second configuration
shown in Figure 10 and described hereinabove. In the configuration of Figure 11,
device 228 and collimating reflector 238 are so arranged such that active non-
collimated light radiation 230 emitted from device 228 is reflected and, at the same

30 time, collimated by collimating reflector 238, then the collimated light, now
indicated by 232, arrives at combiner 222, which is a collimating combiner
accommodated to the curve of collimating reflector 238, and then the light is
reflected by collimating combiner 222 to eye 254 of the viewer. It is clear that
additional reflector(s) may be used to direct the light from device 228 to combiner

35 222, should device 228 be otherwise positioned with respect to other components
of system 220.

In some cases the optical elements as described above for system 220 are all
included in a single optical element which has surfaces, each functions as specified



234. In the configuration of Figure 9, device 228 and |lens 234 are
colinearly arranged such that active non-collinmated |ight radiation 230
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conbi ner 222 and then reflected by conbhpier 222 to eye 224 of the viewer.
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optxcatl system according to the present invention, referred to hereinbelow as

25  system 250.
System 250 is for enabling a viewer to simultaneously view a first scene as
indicated by A (or A') and a second scene as indicated by B, both scenes A (or A')
and B are perceived by the viewer through passive radiation as this term is defined
above in the Background section above. System 250 as herein described is for the
30 use of one eye of the viewer. In its minimal configuration system 250 includes a
head arrangement 252 for mounting system 250 onto the head of the viewer and
for positioning system 250 in front of an eye 254 of the viewer. In most
embodiments two systems 250 are employed, one for each of the eyes of the
viewer. In these cases, a single head arrangement 252 is sufficient to engage other
35 components of the two systems. In Figures 12-13 head arrangement 252 is shown
similar to an earpiece of eyeglasses. However, head arrangement 252 may acquire
many other configurations such as but not limited to a headset, a helmet, or any
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within a distance from the viewer, such that the viewer is requlred to focus

25  (accommodate) his eyes to view the close scene. Thus, close scenes are typically
located within a range of few centimeters to few meters from the viewer. The term
'distant scene' is used herein to indicate a scene located within a distance from the
viewer, such that the viewer is substantially not required to focus (accommodate)

his eyes to view the distant scene. Thus, distant scenes are typically located within

30 a range of e.g, 5-10 meters or more e.g., 100-1000 meters or more from the
viewer. In cases where first scene A (or A') is a close scene and second scene B is

a distant scene, light originating from distant scene B is naturally substantially
collimated (as it arrives from a far distance), whereas light originating from close
scene A (or A') is not collimated. This creates a problem to the viewer to

35  simultaneously sharply view both scenes, since at a given time his eye 254 is either
focused and capable of sharply seeing close scene A (or A'), yet not capable of
sharply seeing distant scene B, or alternatively it is relaxed and therefore capable

of sharply seeing distant scene B, yet not capable of sharply seeing close scene A
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Nevertheless, in a preferred embodiment, a collimating lens 67 located
between beamsplitter 256 and eye 254 of the viewer is used to collimate whatever
light passing through system 250 prior to its perception by the viewer.

Since any of first A (or A') or second B scenes may be located in any

30 location with respect to the viewer, e.g., the first scene may be located at A or at
A', and since while viewing first scene A after its reflection from beamsplitter 256
it is perceived by the viewer in an upside down orientation, in a preferred
embodiment of the invention system 250 further includes at least one reflector 264.
Each of reflector(s) 264 is directly or indirectly supported by head arrangement

35 252. As shown in Figures 12 and 13, a single reflector 264 is used, which single
reflector 264 is indirectly supported by head arrangement 252 by being connected
via a neutral optical element 266 to beamsplitter 256, which is in this case
supported by head arrangement 252. Thus, reflector(s) 264 are for directing light




originating fromclose scene A (or A) before it arrives at beamsplitter
256. Col li. ' ns 260 is supported directly or indirectly & a
ot her conpgﬁie#t?gﬁgze of system 250 such as beansplitter 256) yﬁJﬁ rﬁ) _
arrangenent 252 (not shown). As shown in Figure 13, instead of collimating
i ght originating fromclose scene A (or2)) via a collimting |ens, the
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264 are for diyr 4ghl g olb_'ieq:qt is foz%%ed (when the eye is relaxed) behind the retina.
25 Hyperopia is therefore compensated for by a positive lens. Myopia and hyperopia
are vision defects associated with viewing distant objects. Presibyopia, on the
other hand, is an example for a vision defect associated with viewing close objects,
which in many cases impairs the ability to read. Presibyopia results from the
hardening of the material of the lens which typically comes with age, and leads to
30 a limited ability to focus (accommodate) the eye with respect to close objects.
Presibyopia is therefore compensated for by a positive lens which enables a user to
comfortably read. Conventional eyeglasses typically include a frame to support
the glasses in a suitable position in front of the eyes of the viewer, and two lenses
implemented within the frame, one for each of the eyes of the viewer. Each of the
35  lenses is acquired a focal characteristic to compensate for its specific eye vision
defect.
For a viewer who is in need for eyeglasses, system 250 may be devised such
that head arrangement 252 is in the form of attachments (not shown) to be attached
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and line of sight 257 from being perceived by the other eye. Light blocking
mechanisms (e.g., light shutters) are well known in the art, and are further
described herein.
30 With reference now to Figures 14a-b. In HUD systems which contain a
reflector to direct light from a display (e.g., a CRT display) to a beamsplitter which
functions as a combiner, the display is in some cases displayed upside down or as a
mirror image of the real display. In HUD systems this is not a real limitation
since the display itself can be altered (e.g., displayed upside down or as a mirror
35 image) such that the viewer perceives the display as normally would have been
perceived (e.g., right side up, natural image).




30 to the frame of the eyeglasses. Alternatively, system 250 may further

i ncl ude ayG@bgieid ve optical lens 274 for correcting a visi @cmeseno2ssf the
viewer, corrective optical lens is positioned between beansplitter 256 and
eye 254 of the viewer and is directly or indirectly supported by head
arrangenment 252 (not shown). 5 A%l menti oned above system 250 as so
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25  note - a screen, a draw - a drawn object, a keyboard - a screen, a printed matter -
screen, a printed matter - a road ahead and a printed matter - sky ahead. The listed
pairs of scenes are further described in the Background section above.
Still referring to Figures 12-14, according to the present invention also
provided is a method for enabling a viewer to simultaneously view a first scene
30 and a second scene, both the first and second scenes are perceived by the viewer
through passive radiation. According to preferred embodiments the method
includes the following step (a) providing the viewer with a beamsplitter 256
positioned such that light originating from first scene A and light originating from
second scene B are both simultaneously directed at eye 254 of the viewer.
35 Preferably beamsplitter 256 is moveable for permitting the viewer to adjust the
system at viewing first A (or A') and second B scenes when the viewer moves his
head, and for permitting the viewer to select two other scenes (not shown) to be
simultaneously viewed. In some cases first scene A (or A') is a close scene and
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Accorc(hng to a pre%e
invention, beamsplitter 256 and reflector(s) 264 are arranged with respect to first
scene A and with respect to eye 254 of the viewer such that first scene A is viewed
in a steep angle and natural orientation.

30 According to another preferred embodiment of the method of the present
invention, the method further includes the step of providing the viewer with a
corrective optical lens 274 for correcting a vision defect of the viewer, corrective
optical lens 274 is positioned between beamsplitter 256 and eye 254 of the viewer.

According to another preferred embodiment of the method of the present

35 invention, system 250 is engaged within a head arrangement 252 to support system
250 in place in front of an eye of the viewer. Preferably, two system 250 are
supported by a single head arrangement 252 in a fashion similar to eyeglasses. In
another presently less preferred embodiment, system 250 is engaged within a



32 second scene B is a distant scene, such that |ight originating from

di stant sceiees2ise naturally substantially collimated. |n thegpaaess t he
nmet hod preferably further includes the step of providing the viewer with a

collimating |l ens 260 for collimting light originating fromclose scene A
(or A). In other cases first A (or 5 &) and second B scenes are both

di stant, susitabhelolsimg)tsueh ilgitRadingle sysem 356 Eseﬁm‘m{a%oﬁ!ﬁ rugte&' R? Hoth £I5 an

naturally so;{ﬁét %ntigij l'y collimated. Yet in other cases (or
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B scendd wiheter ppticalawesisionans lessefionmeaded farmpmufacturingg t he viewer to
select at | east Wigh 'RErAQTEAbWS (6N Figdied 25O pldehRaS Iy 170 UhbNal

i d with the,. d . 20 | f d b {
556 and T cPURRHMEBEOR RS GRICAG 8YSToAGeFGpE Jarthe Ricsesb nysntian. ekssred to
sulr face i 6Hereinbelosc s upligal sgétem 30019 Optient é}lfméxﬂqlwrmt?@ﬁ&dw%w?@er t2064
vol une. Ac ients. o e invention reflector
is a colli %a ﬂh&%@@;@g@&fﬁ;@%&gﬁg%@é@%m eﬁ%?'i s a collimting
beanmspliftter 2565ystemncHl inpludesghhobogrgphigt platg 102 which sSihchxdes et Aeastsone
col | i mat ed 2O Fi [ ' Lef : ' | qt 6'.
Accor di ng 55""%%%&%“3?%;5‘*&%‘5@ : “@‘%‘?‘l‘?ﬁ? O T
beamsplitt ?’425@ Ushdn fdgpesst @g; &4, Aputhalagrgphiowptical element 104 is fen
scene A angpenmitingeapident ligheyrgifaingffrémesceheeto eHih HolgsraphlcSplate §08, A
anot hor - pr Jfchet BEf: SRR ROR, Soche BLHSE hnDesmnile mlote i gndirelle °
met hod 2P ur faghion sl idowinges platp 182 substantially pérpendieular toi ith omterosuréade ve
opti cal | epaoa7 e 15 BE hOUR N MR efibedbhic Sartedl ame Bl hia
vi ever . Ac?%‘? meﬁ@itii&gam%v ’gs SFigptng, fiamebathoscangs AcandaBoto tamser
present 35hologrephicpiatesh@2 em 250 i s engaged within a head arrangenent 252

}D‘r)e]?gfgglr; S%’j\é %@yg%%glmkf;%@hgiﬁgthbnar{,ré) %%‘loogfraglrﬁceﬁ/lgteois L0t ls include a
25 body 120'made of a light transmitting material, body 120 has a first side 106 and a
second side 106'. In a preferred embodiment, input holographic optical elements
104 are formed in first side 106 of body 120. The material of which body 120 is
made off and each of input holographic optical element(s) are selected such that
incident light entering body 120 and has a given direction is diffracted and
30 undergoes a substantially total internal reflection.

In both these cases (Figures 15 and 17a-c and Figure 16), however,
holographic plate 102 further includes at least one output holographic optical
element 108. Output holographic optical element 108 is for permitting light
entering holographic plate 102 to leave holographic plate 102 and reach eye 254 of

35  the viewer. Preferably, in locations where holographic plate 102 is not to receive
light, it is covered with an opaque cover 110, as shown in Figure 15. Output
holographic optical element(s) are formed in second side 106' of body 120, such
that light arriving at any of output holographic optical element(s) exits body 120 in




supported by a single head arrangenent 252 in a fashion simlar to

eyegl asses, I n another presently |less preferred enbodi nent, tem 250 is
engaged wi 612 33 suitabl e housi ng, such that a single é% S
si mul t aneously used by both eyes of the viewer. System 250 as herei nabove
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transmitti erjstigio 20 has a first si de 106 and a second si de '
106'. In a pref @urﬁﬁremlbﬂdsnmmhcemmglt pmlaﬁgb titd Candt Ieﬁﬁécuﬁl Mhivafis 104 are
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250 described hereinabove, and for similar reasons, includes collimating lenses
25 112. For example, a pair of collimating lenses 112 may be positioned between
each of scenes A and B and plate 102. Alternatively and preferably a single .
collimating lens 112 may be positioned between plate 102 and eye 254 of the
viewer. |
Also similar to system 250 as described hereinabove, system 100 may
30  further include a corrective optical lens 114. Alternatively it may be adjusted to be
implemented on eyeglasses used by viewers suffering vision defects, all as detailed
above with respect to system 250. Additional features of system 250, e.g., a head
arraignment, a housing etc., may also be included in system 100. Furthermore, a
headset including two systems 100 is also within the scope of the present
35 invention. In the later case each of systems 100 is positioned close and in front of
one of the eyes of the viewer. Optical system 100 is thus suitable and is preferably
used to simultaneously perceive a pair of related scenes as this term is defined
hereinabove with respect to system 250. As for system 250, the headset may be
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35 the viewer. Preferably, in |ocations where hol ographic plate 102 is not
to receiveyll <41 1S covered with an opaque cover 110, as i
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106" of body 120, such that light arriving at any of output hol ographic
optical elenent(s) exits body 120 in 35 34 a direction substantially
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enbodi meperdivéd @ different s@meopti cal system 100, |ike system 250 descri bed
her ei nabove, and for simlar reasons, includes collimting |lenses 25 112.
For exanple, a pair of collimating | enses 112 nmay be positioned between

each of scenesWhilarthe Enverdion haebddi? desdribdnaith Yedpechisla Binkited althbeR ofi NYl e

col | Lat | e LLioned between.plate 102.and eye 254 of the
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30 furt Applicationsaef thedovensian maydye inade. | ens 114. Alternatively it may be
adjusted to be inplemented on eyegl asses used by viewers suffering vision

defects, all as detailed above with respect to system 250. Additi onal
features of system 250, e.g., a head



arraignment, a housing etc., may al so be included in system 100.

Furt her nore dset including two systens 100 is also wt ope
of the pre@gﬁsnﬁg invention. In the later case each of systg‘#@u&%ﬁg
positioned close and in front of one of the eyes of the viewer. Optical
system 100 is thus suitable and is prgferably used to sinmultaneously

percei v | # .scenes as this termis defined herei nabove with
respect W‘S@I&e@f‘%m@f or system 250, the headset nay be 35 enpl oyed
to enable the viewer to sinmultaneously view first scene Awith one of his
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curved hol og(rj(gghl cz}elppgﬁdll %‘ﬁgﬁ%%ﬂ?ma@ﬁe&]?yﬁtﬁ%gr#ace Gl@-{} %&%ﬁngﬁh‘g’g. sm
as describe herei rthefi§t sgens and passingihweowgh saidsiest denstibeo said eyecofthepose

of bl ocking |ight Jieaer iRl SCEREs yes
of the viewer, say 1e e, 254, Iﬁ%ﬁ%ﬁnﬁr otﬁ?gg:ﬁﬁ gi?aggéﬁlelgHPOHgg{ﬁi?l

d

reachi ng the ot herff ste‘F Seengeand BHEIE “%tbé?‘i despeond l?ﬂ?e"\?‘i’é%‘r
perceives a d: f f ereyetofsthendewt)isaid opic alratﬁmtgemnhbm@pdll bklﬁ@ﬁé‘d bb@@bdﬂdthh
respect to a limt Wi e appreciated that
many vari ations, S%gd ﬁi’ic{%ﬁdos%fgoﬁg&c@?ggﬂhggﬁ? a‘?ﬁt lﬁ‘F’e’E he i nvention nmay
be made. 36 WHAT IS CLAIMED I S: 1. An optical systemto be used by a
viewer to vi af : Lag: (a

e a fAhsép tf&?@? éaglagslgeaaﬂﬂ Pf@ﬂ@rehﬁ fggb@saﬁs &x‘?&i‘?n%éxﬁéﬂtg (a)

a first ,eyepi ece L'ens havi ocal ’l en secornd eyepi ece
| ens ha\}P%‘b‘ﬁﬁsg' h)%ap Mength, said first and second | enses being

positi oned asi de one another in front of one of

3. An optical system as in claim 2, wherein said holographic plate
includes at least one holographic optical element.

4. An optical system as in claim 2, wherein said holographic plate
includes a first input holographic optical element for passing incident light passing
through said first lens into said holographic plate.

5. An optical system as in claim 4, wherein said holographic plate
further includes a second input holographic optical element for passing incident
light passing through said second lens into said holographic plate.

6. An optical system as in claim 4, wherein said holographic plate
further includes an output holographic optical element for passing light entering

said holographic plate out of said holographic plate and reach said eye of the
viewer.

7. An optical system as in claim 5, wherein said holographic plate
further includes an output holographic optical element for passing light entering

T O



the eyes of the viewer, such that a single |light beamfromany of said

scenes pasggyosPiks t hrough one of said first and second | ensqsiT/gs20834
an optical arrangenent for directing incident light originating fromthe

first scene and passing through said first lens into said eye of the
viewer, and at the sane tine, for direzrting incident |light originating from

t he- secopghdsh ' r & ' I | ' Y, t he
Vi over . S0 REREANle DR B oft ARG hASKRCRE MR BIF 1elP s, Y e
second | ¥ and said eye of the viewer. 2. An optical systemas in

claim1l1, wherein said optical arrangenent includes a hol ographic plate. 3.

An optical sysgtem in.claim?2, wherein said hol ographic plate includes at
| east one hol Sgr ap%?’?: O&HFPEQYStE%%H’P.CIWaI’ Vxﬂe%l?i%ﬁros’yg@leﬂxragg@rﬁeei ai m
2, wher eincledéshttieast@nepbsilectivabpticaledlemhent.a first input hol ographic

optical elenment for passing incident |ight passing through said first |ens

into said hol ographic plate. 5. _An optical systemas in claim4, wherein
sai d hol ograpBi c plésn epticaksystem as lin¢ladmal sfuthed comprising] ogr aphi ¢ opti cal
el ement for p i Ng §; Hicd A d | t i g .1nto
sai d hol ogr apﬁ?)(s: plq&{tl%d g@_&“{ %g;})lfaﬁﬁ? qgr’s?{afr#gg a?% gﬂvgﬁ‘r?%go(mgﬁleélﬁ said
hol ogr aphi ¢ pl ate PiRekiag light|efqenc of ssid pﬁlxﬁt rBd Gecapdhissenes fom asrivingt

for passing |ight @nt@géiag?@ajfdhbﬁmé@phi c plate out of said hol ographic
pl ate and reach said eye of the viewer. 7. An optical systemas in claim

5, wherein said hol ographic plate further includes an output hol ographic
optical el emed0. f o Eyeaiassescomphisirgitves optjcal sy3Terasig imolad@r Bphi ¢ pl ate out
of said hol ographic plate and reach said eye of the viewer. 8. An opti cal
systemas in claim1, wherein said optical arrangenent includes at |east
one refl ectivélopt iAdicadsetmion thge-dimensiennli viewisgs cempaisirigh teioaioptital
further gpgtemsSsifcldil9. a |ight blocking mechanismfor, at least at a

gi ven period of time, blocking Iight of one of said first and second scenes
fromarriving onto said eye of the viewer. 10. Eyeglasses conprising two

optical systen®.as Am eptivaln systeh. to Addrerddebyf or vieWegetdliadgafreonathr¥eewi ng

ﬁggﬁr Ibf/ ! Qﬁl\}%ﬁéﬁv\gﬁﬁ%&%ﬁ%ﬁ %??ﬁ%ﬁgéﬂ'egeln%&nb% a fest irﬁ‘arl]gé) Bha Gecond! iThage be
each of the first and second images contain parallax information of the scene, the
system comprising a first holographic plate and a second holographic plate, each of
said first and second holographic plates including:

(@)  abody made of a light transmitting material, said body having a first
side and a second side; :

(b)  at least one input holographic optical element formed in said first
side of said body, said material and each of said at least one input
holographic optical element are selected such that incident light
entering said body and having a given direction is diffracted and
undergoes substantially total internal reflection; and

(c)  atleast one output holographic optical element formed in said second
side of said body, such that light arriving at any of said at least one
output holographic optical elements exits said body in a direction
substantially similar to said given direction of said incident light;

wherein, said first holographic plate is for passing substantially only light
originating from the first image into one eye of the viewer, whereas said second
holographic plate is for passing substantially only light originating from the second
image into the other eye of the viewer.
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di nensi onal perception of a scene presented by a first inage and a second

I mge each of the first and second i nages contain parallax information of

t he scene, WOHP8/23613t em conprising a first hol ographic pl ate aRET/HSEEWZI

hol ographi ¢ plate, each of said first and second hol ographi c pl ates

i ncl udi ng: (a) a body nmade of aliggy transmtting material, said body
having a first_side and a second side; (b at |east one input hol ographic
optical el emedd. f oeapticalswyisterniassin ¢lpige 135 wherdinheaph of said holographic and

each of gaichiablchR¥Sd ARt TREudRS! #AiFRNbIocRRIE GRECHINSIE Mo R ?els%?d ed
such that 1 nci d&ﬂlégllpl ght entering said body and having a given gh rection is

di f f r actRAFSAEEF lyoes substantially total internal reflection; and (c)
at | east one output hol ographic optical elenent forned in said second side

of said body, ;guch ,that..li,ght. arriyin any. of said at l|.east one out put
hol ogr aphi c OE)?T calA%sg %ggt«??? E%ggéﬁgaéb&ﬂ/%ieweﬁﬁiw%@i AAssIsTeANd &) | y
sim | ar distapisdens, e sylitermotamprisihgsai d i nci dent i ght; wherein, said first
hol ographi c p}.ate | : S| A -] kgl nat i from
the firor i megd | nfaepuepR IRy ipiele Ko Hatind fingh KATAEREY, LU0
plate is for passi ¥ gmmémg dheyclese ysceng ando foryicolimating rltghtt passing ond
image into the ot hgfrofyR seid ﬁlagnﬁ},ﬁi\geéouimat- jkds; An optical systemas in
claim 12, whepein each of said ho ﬁgrg‘pgl c Qpti,cal el eggnt s further

'ncl udes a |1 gt bRBQRISE! FEGRERIERT for SrPeiibe daridepialight o8 umatinggfiom 14.
An optical system thmdiesuseeixe@chpas’s@@lhrb@glvkﬁwmagxli;ﬁ}%iﬁgswlilliﬁlaﬁhg 18ns
eyep; ece. | ons havi SR aNs &t Toaar P e E sSRE e, R ifienripiiat. o e
and for collimatinljght ghiginating depne the udjbtantisdemagntiof saidgsame |eyeaof the | ens;
(b) an optical ayfngeagat for directing incident |ight originating from
t he cl ose sce&s and pas3ing through said nmagni f¥i ng-collinmating lens into
an eye of thel®i ewdrCOrEedIVE CygRIcEe fens i GYEPISCSr 1ar Pemprnsating: ifaed lenght

?r I) ginating fr ?_m thﬁtﬁi@tﬁaﬁa}lma, sBidocsraedtive R ‘b)éﬁl%)f:oéiﬂgnéd %\élwziee@nd

c a corrective_gyepiec ens eyepi ece.for conpe Ing for a long

di stance vi sual de?aégtd%ugﬁfﬁnmﬁgﬁp@ﬁ?aéa§%ie&% ¢ ¥d between said
optical arrangenent and said same eye of the viewer. 15. An optical system

as in claim 145 WhahehpisAl! stith'asdh AbfA"Y9S Wikrein said optical arrangément
includes a holographic plate.

16.  An optical system as in claim 15, wherein said holographic plate
includes at least one holographic optical element.

17.  An optical system as in claim 15, wherein said holographic plate
includes:

(i)  a first input holographic optical element for passing incident light
passing through said magnifying-collimating lens into said
holographic plate.

18.  An optical system as in claim 17, wherein said holographic plate
further includes:

(i) a second input holographic optical element for passing incident light
originating from the distant scene into said holographic plate.
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i ncl udes a hol ographic plate. 16. An optical systemas in claiml15,

wher ei N saigobgbees aphi c plate includes at |east one hol ogr apirfusdiiesBa!

el enent. 17. An optical systemas in claim15, wherein said hol ographic
pl ate includes: (i) a first input hol ographic optical elenent for passing
I nci dent |ight passing through said magnifying-collimating lens into said
hol ographi c pl pge. . k&Gal AhPq 7! ' A, ' '

hol ogr aphj c . pl g‘%ﬁ f'l}irﬁt ﬁgﬁéﬁlﬁﬁ% ese:lss |;c aqg’e(%lﬁr‘;éé’qr{r%%@ ﬁ%%@éﬁﬁf@l“g
optical oluEweRinglydes;assing incident 1ight originating from the distant

scene into sai@) hol aybaghit hokdguphic optRAl tlemerdtfop Passink 15t ieedse isgidc! ai m
17, wherein said ho}[l@graorﬁi.c at e ff'rt'gel{ I ncl udes: ‘Sgi aqr}bout p%t

hol ogr aphi ¢ opt i cal *M¥PEFARMC Pitc QUL of sejd hqjperaphicplat irgagiosaideyselc

pl ate out of said hiheogewphi c pl ate and reach said eye of the viewer. 20.
An optical systemas .in claim18, wherein said hol ographic plate further

I ncl udes: (i) an out put hol ographic optical elenment for passing |ight
entering sai d & ogA@phRpUcs| sitsteraas bt C&mj 180 vdpreiphsaidphelograpidc rpdateh

sai d eye RitHebendig¥er. 21. An optical systemas in claim 14, wherein said
optical arrang nt _includes at |east one reflective optical elenent. 22.
An opti cal sys‘(?g% 220 PHtRYt gﬁoﬁ‘?&@?hlﬁﬁﬁm@?e ti for pgssipg)lightentergng said

bl ocki ng mechani sm fislographid phaé oat of sgidvisslopriph@diphite khaReadt 9fillidye of ght
of one of said cl ostf1 awgl gi stant scenes fromarriving onto said eyé of the
viewer. 23. Eyegla Edv¥ ﬁpri sing two optical systens as in claim14. 24.
A nethod for enabling a viewer to view a first scene and a second scene,

B T i i i N LT Lt

eyepi ece | ens having a ] . Wer - wi t h
a second iBgRisies @t lqasheneeaflective optisahelemsdsl | ength, said first and second
| enses bei ng positioned aside one another in front of one of the eyes of

the viewer, Suﬁ] .t h tn %)tlsczlaf'g)llseiem as in claim 14, further comprising:

(d) a light blocking mechanism for, at least at a given period of time,
blocking light of one of said close and distant scenes from arriving
onto said eye of the viewer.

23.  Eyeglasses comprising two optical systems as in claim 14.

24. A method for enabling a viewer to view a first scene and a second

scene, the method comprising the steps of:

(a) providing the viewer with a first eyepiece lens having a first focal
length;

(b)  providing the viewer with a second eyepiece lens having a second
focal length, said first and second lenses being positioned aside one
another in front of one of the eyes of the viewer, such that a single
light beam from any of said scenes passes only through one of said
first and second lenses; and

(c)  providing the viewer with an optical arrangement for directing
incident light originating from the first scene and passing through
said first lens into said eye of the viewer, and at the same time, for
directing incident light originating from the second scene and passing
through said second lens into said eye of the viewer, said optical
arrangement being positioned between said first and second lenses
and said eye of the viewer.
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| ight beam from any of said scenes passes only through one of said first
and second | enses; and (c) providing the viewer with an optical
arrangemenWQ 823§1% ecti ng i nci dent |ight originating from t RC¥I3Y20THene
and passing through said first lens into said eye of the viewer, and at the
same time, for directing incident Ing& originating fromthe second scene
and.passing through said second lens rhto said eye of the viewer, said
optical arrangenent being positioned between said first and second | enses

and sai d eye of5.t heavineiddid to be d$edBy a viewst taodieivoa BRsES@EndYnd aVdiSaf to
view a cl ose sggne.ﬁs a distant scene, the nmethod conprising th steps of:

(a)  pr SCFRR SOBPTIHNE SRR 0ft i ng-col 1§ mati ng eyepi ece | ens
havi ng a shor t(a) ocaroividigg the fviewernowith Vi ngagniying-osRinmaeie cg8picterlens

collimating Iight i r ' nitying-colLlinmatin ens; A b)
provi di ng the vi evveq?aia?g % %’gg‘?‘%&;&%ﬁ%&%ﬂ@% i |&Z’§f isﬁﬁf’el ﬁ%ﬁl Jéﬁt

i ght f origi nalt ibng Iqaihmhegd@gh&paweg&mg{gh ![sa)slsm_agnufyfmgugﬂlmmh?g lens;

magni f yi ng- cold,hma P YA [ . -

time, for di re(c?i n%if%iﬁéntjﬂfﬁﬁ’%?gbﬁﬁ%gg¥ %Pﬁgﬂ%ﬁg%ﬁt Bgrl((?en hi nt o
said sane eye of t , € SCRARC and\RASSINg: rodg
corrective eyepiecqid hﬁgﬁiﬁyﬂig-@@nﬁﬂﬁtﬁ?% 1eRS interanfeyc0b¥theiviEWEE Andl o8 YiRé

T argement “and bor S AR P GABRIRCIBRE bt iiRadik ek isians
arrangenent and sai S : ) t r
enabling a viewer tsceneintotsaitesame pye dDEtheavitvestamsicene and a second scene,
passi ve radi aton, Mperife; dEC gk PRIRF {7 ConechiE | BbRLe NeY Ty
mounting the syst erssnperisetingfar 6f longedistapae visuabidefrsti saidmamective lops i cal
systemin front of wdng ési@ibnbbfﬁeﬁ#@éﬁﬁéid@ﬁ]ﬁcﬂbﬁrran n&%ﬁm'shf&d@{nﬂgﬁj(@g

posi tioned such that ‘i‘l ht originating fromthe first scene an
originating fromt EM8¥Cscene both are sinultaneously directed into
said eye of the viewer. 27. An optical systemas in claim26, wherein said

7
permi (i ng the et ol sdleRF F %gé@&isa'a?vf“%&tﬁ&ﬁﬁﬁgﬁﬁﬁ‘ésﬂ Y & cond
scenes wignst sernevandversesonéscene tioth dhefigstfand gesonidiscenes atreeperceived by

sel ect anpé WeswdNhtowsh pARRRSraldfatim, B 8ystéR eBHHrking:

(@) a head arrangement for mounting the system on the head of the
viewer, for positioning the optical system in front of an eye of the
viewer; and

(b)  a beamsplitter being positioned such that light originating from the
first scene and light originating from the second scene both are

simultaneously directed into said eye of the viewer.

27. An optical system as in claim 26, wherein said beamsplitter is
moveable with respect to said head arrangement for permitting the viewer to adjust
the system at viewing the first and second scenes when the viewer moves his head
and for permitting the viewer to select another pair of scenes'to be simultaneously
viewed.

28.  An optical system as in claim 26, wherein the first scene is a close
scene and the second scene is a distant scene, such that light originating from said
distant scene is naturally substantially collimated, the system further comprising:

(¢)  a collimating lens for collimating light originating from said close

scene, said collimating lens being supported by said head
arrangement.
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viewed. 28. An optical systemas in claim26, wherein the first scene is a
cl ose scer@o?gﬂlélge second scene is a. distant scene, such t rUsRb234
originating fromsSaid distant scene is naturally substantially collI mated,
the system further conprising: (c) a collimating lens for collimting
l'ight originating fromsaid close scepge, said collimting | ens being
supported by said head arrangenent. 41 29. An optical systemas in
claim 26, wherein the first and second scenes are both distant, such that

| i ght origi na9ng fApmwpticel systemssiia claimi2é) Whereim theafitst ahd yeanid scented.

30. An td cal [ | A ol [ enfal T, ngd.s cenes
are bot hal(c:qooﬁs(gtﬁsgén%}sl?néﬁg}] ?lﬁlgt Hgmgﬁ(?ﬂl%l\ﬁ?gflﬁa?ﬁohg r O%E%rrlﬁa? g? ﬁ%@%&ines

i s a nonsubsipmtighy eellimaied, the system further conprising: (c) a first
collimating lens for collimating light originating fromthe first scene,
said first collimtjng l.ens being suppart by said head arrangepent; and
(d) a second%ol I4 fig FryéFFsm%érmG m ﬁgﬂt‘fvﬁﬁrel"i g’ﬁ’tf%iﬂ ARd AeGANELSGERB t he
second sasnbothseliode seensi sach Ithatetﬁghtgoﬂig‘natibg ifem Sy Rsh theScbivesSRi 4 nbaad

arrangenment. 1 144N opt i cal emas.i.n claim26, further conprising:
(c) afg?lggg%%g%gl}tem%és&ts@%l@ﬁ%%n P&y by said head arrangenent, said
at | east one (eX| eatfirstisellimating letisr fortcobigmiating tlight ogigiretingofrémothet fivst f i r st

scene onto said be i t-ar 2 . s obti.cal t khnwe! als
wherein at | east o%g&g%’ ééaliadﬁg%t Fgggﬁaélﬁ% 1F§$| %%%{grs ngtegalbg géelg]rré%?ﬂitter

i's moveable with r%ﬁ@@?%t_sﬁiﬁdd head arrangement for permitting the viewer
to adj ust theé@yst@nsaionw coMifttinigelens ol cAllEmARKE NEht SRIESatiMEe frohh ehey | ever
noves his head, and for germtti{gg th VIlZi\ﬁe{]'to Sel'ect at Ieaezt one,
repl acenent scene SECHY SPERAR 3 ‘Eféﬂr‘;a e ing leps (heing § By esaid3,
An optical system &eadmrmngemedi., wherein said beansplitter and said
reflector are fornmed as a first surface and a second surface, respectively,
of a single optical elenment having a volune. 34. An optical system as in
claim 31, whédei n Amjopticaksystamasiia clainn?6, fusthengompfibiagt or and sai d
beamsplitter g a GeltdstRhEneflbadibelg §lﬁf&30r€e'd°$y &Jiatheha&?mgéﬁ&hﬂ%wg
fromthe first 'scene.is colli nated Bg sal g,ol I lmai,l Htg refl eCtor before
reachi ng sai d bear‘rﬁ)llF?stté?r?e retlector being for directing light originating from the

first scene onto said beamsplitter.

|

32.  An optical system as in claim 31, wherein at least one of said at least
one reflectors and said beamsplitter is moveable with respect to said head
arrangement for permitting the viewer to adjust the system at viewing the first and
second scenes when the viewer moves his head, and for permitting the viewer to
select at least one replacement scene to be simultaneously viewed with the second
scene.

33.  An optical system as in claim 31, wherein said beamsplitter and said
reflector are formed as a first surface and a second surface, respectively, of a single
optical element having a volume.

34. An optical system as in claim 31, wherein said reflector is a
collimating reflector and said beamsplitter is a collimating beamsplitter, such that
light originating from the first scene is collimated by said collimating reflector
before reaching said beamsplitter.
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42 35. An optical systemas in claim31l, wherein said beansplitter and
said at |east one reflector are arranged with respect to the first scene
and with rWe®8Ri612o said eye of the viewer such that the fi rRET/UERE234
viewed in a steep angle. 36. An optical systemas in claim26, wherein
sai d beanmsplitter is a collimating be‘gﬁmspl itter, such that |ight
originating fromthe first scene is cdllinmted b said collimatin
beanspl i tter Béfor &n eREFRlFystam @sdpelaim 3hewh¢msald3$€amspmteopn?lcsaid

or orr SrICBsCAR FOiEBtor i aBhged Wit fespact tofthe it %%P???Pl"é@hgp 11 ens
i

bei ng po§"Hi W%éﬁtg%ﬁ’\‘/&é’é‘?f %’&ﬁ&{"%‘i’ﬁftﬁ}ﬂ §ee0e léF‘fEF"%‘%qd’@ a5iecpangle vi evver sai d
corrective optical |ens being supported by said head arrangenent 38. A
headset for enabl o} VI ew a. |rst scene .and a
seco?\d scene ?@ | P!gn %é’\ﬁt %ggf}%’ﬁkiﬁ Wé{é@gﬁstl@zs hereln ifepis & g
t wo systenﬂlm@tm& heagnsplisieed suah f thant light cnneglmatm@eﬁﬂmyxesh@fﬁtshescdmvvés 39.
A head | o vyl with

eadsetofi o dIWcAIIAIR btAnii G RhohiKb S Peld bPheiERe:

one eye an scene Wt er eye, e comprisi g an
optical systens as in claim26, said opt I cal system being positioned in

front of said3gne Moﬁﬁcél sté'n?‘é@incl%ﬂh@l@?@&"lﬁﬂ‘d&rﬁ 1s nctlons
substantially, qnl y as r.ef QP%’(CB i su face o t hat . natl ng from

the first sceﬁ‘g i S cﬁorr@é’féfa ES{Og FOTIEG ng1a Y‘ﬁ’é”\/ 9813§‘éﬁrd one
eye of the viewer &aiddi carectivet ooptic tleas sdeiyl pbﬂlﬂl(bne&h&fstw&eﬂt saie sanme

time, said second ' h d se¢ 40.

An optical system gégrlng llﬁtaﬁaﬁ%gwm%efgfkﬁeggf S‘(’j‘?’r% I%i(g ci@%o l%aggﬁgi form
a pair of related beingssipponied hyssaid bead etrangementenes i s sel ected fromthe
group of palrs of scenes consisting of a note - a blackboard, a note - a

| ecturer, e - a,s raw - a drawn object, a.key boad- a
screen, a pr| gged ﬁb?%‘isel ?’grcp@gﬂmgaa NISWHeTQ simuitapeously Wéeéﬂ agHESA§CaBRI a
print ed and taGSeconde:eﬁllathprlsmé?%loptlé%ﬂ S?@telm‘@hs By %l'cﬁgi ber e@dﬁﬁlg'f'tsﬁﬂ% ﬁ
vi ener t i ew,a scen ond scene, bo e
first an@@é o %g)e BX@#lé)nt}%gqu&fgyetoﬁéﬁ?/?%%qte RVOREH - passi ve

radi ation, the system conprising a holographic plate, said holographic

Elog;eh;\r/lf LUd;@? ( 93) headseP 99 elFsitgPd view &t sifuBARISU e We fifst 3kensal d
one eye and a second scene with the other eye, the headset comprising an
optical systems as in claim 26, said optical system being positioned in front of said
one eye of the viewer, said beamsplitter functions substantially only as a reflective
surface, so that light originating from the first scene is directed onto said one eye
of the viewer while said one eye of the viewer is directed towards the second
scene, whereas at the same time, said second eye of the viewer is directed at the

second scene.

40. An optical system as in claim 26, wherein said first and second
scenes form a pair of related scenes, said pair of related scenes is selected from the
group of pairs of scenes consisting of a note - a blackboard, a note - a lecturer, a
note - a screen, a draw - a drawn object, a keyboard - a screen, a printed matter -
screen, a printed matter - a road ahead and a printed matter - sky ahead.
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side and a second side; (b) at | east one input hol ographic optical

el enent fo,wqa&d' said first side of said body, said materi al ?ﬂﬂsﬁﬁﬁ%c"f
said at |eas Ol’%glzl nput hol ographic optical elenents are sel elz: ed such that
incident |light entering said body via at |east one input "hol ographic
optical elenment and having a given dinggction undergoes a substantially

total internal, reflect] : ) .east _one out put hol ographt c
optical el et f or’%%é; p?g:‘alsgy%es&g)cfgﬁgﬁéphﬁg & Ve ﬁ’ogwulé%fm%?ﬁgt" 19W dht
arri vi ngfigst soepeamndsaisdcend seensy, hotk thetfirat andisegomp beenespiregedreeivedyt s
oxits sai \ . . oy g : \ ’

directi o%o?%g?ﬂdmfﬁg%gﬁg&??qﬁﬁgﬁg’ ?%%gk%téngggiﬂg?f s%rﬁé a(zl;?léelggg%p\fﬁﬁg l%‘}le’ewer ;
wher ei n, S%IQihplﬂgﬁa@_BicaE]fﬁlt%“&l W8 s positioned with respect to said eye of
the viewer, aqg) Sa!acb(ﬁig' medelofd RghhitahsitfingUhpiekial Wa® bRV iHay b?ﬁ'%t

el ements are positiope th r[}e‘fgﬁc_t to sai d body, such that passive [1ght
radi ati on origi nat isff& qr}ci;vl%sg%q 18& first and second scenes is

si nul t aneousl| (/lla)jl r attleabti orteo immitchelpgraphit f@tida@%émeﬂtﬁ forme i® aid &rst
systemas in clai rved at st.at. one.

| ocation. 43. An mégfeu 812?5@%&«%??%3?%%%?@# 1?“&}18% é?ﬁa%]aeaﬁ PBE 18R%he i s
a cl ose scene and hietograpbicd optieale elamentdi ancaselestednsychs dieat irteadenti Light
originating from saj | t 4 t ' h L ed,
the systemfurt her%ggelrrlﬁi{r%%?ggb_ ?d) ] ét?e%%l ﬁ%@ﬁgﬁ)@%@f; #’?S?J)é%ﬁq%rlr%rb%

li ght originating ppg aying acgiysa’ dirqstion uadergops agubstaatially stotah internal

claim 41, wherein géfedticrStandnd second scenes are both distant, such that

l'ight originating fromboth scenes.is naturall ubstaptially collimted.
44 45. An opk‘f)cal_ a@i}?ﬁ&ﬂ?ﬁé’“ﬁﬂ?ﬁ\o pgrappic qpisal;clement Rrmed i 9id second
scenes are both cl sk efsaidshodyyshichithat lighharrbvihgiatamyngf $aidnatdeastadne he
scenes is a non- ¢ | | , S f [. risings.. (d a
first collimating ﬁg%ﬁ%@%%%ﬁ?%&étg%ll Lé %H%)Sr ?gﬁtggﬂcﬁggﬁ?’oﬁ 9%@4&-{0&
scene, said first &abstrRiaiingimidastpsdidgiveriditestion dfesawbincidént lightsindscene
and sai d hol ogr aphigadhledlofie oFtHe €9s of theseiedRg; col limating lens for
col limating l.ight..originafing fromthe second scene, sajd second |
col I'i mat Wﬁ’gr?lanéalﬂgﬁqlégfﬁl?é}q Hets Hiéstl\?@é‘?ff%&' iegpesido saxheyamatitheayigwer,
hol ogr aphid spidesteleasttone irfputapid ewlpus helsgraphic sptidaticlRrdntsidietpiRitioned
COMPTT ST Rfth respect to said body, such that passive light radiation originating from both
the first and second scenes is simultaneously directed into said eye of the viewer.

42.  An optical system as in claim 41, wherein said body is curved at
least at one location.

43.  An optical system as in claim 41, wherein the first scene is a close
scene and the second scene is a distant scene, such that light originating from said
distant scene is naturally substantially collimated, the system further comprising:

(d)  a collimating lens for collimating light originating from said close
scene.

44.  An optical system as in claim 41, wherein the first and second scenes
are both distant, such that light originating from both scenes is naturally
substantially collimated.
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(d) a collimating | ens being positioned between said hol ographic plate
and sai'd eye of the viewer, for collimating light originating fromboth the
first and WOO8A#613cenes. 47. An optical systemas in clai rPGYUSPT0R:,
conprising: (d) a corrective optical lens for correcting a vision defect
of the viewer, said corrective optica‘h | ens being positioned between said
hol ographic plate and said eye of the viewer. 48. A headset for enabling
a viewer to sfhul t Amceptica) system as in elaimatde véherein thefirsbamid secorel soenps i si ng

two optigal ' it 4 ' i i

posi ti on%g ?ﬁﬁigﬁs@e%ﬂs&ﬁ:‘gﬁ H’ﬁtﬁéﬁgﬁ@%&ﬁh@ﬁ?&ew .ﬂég%%%\&ﬁigg%ggp for
enabl i ngclimated Hght, the gyste FOMPEHIREf | r st scene with one eye and a
second scene @)t h & fiestoddilimatig lehS foheolisRAtIGOBR 6} BhafingORbinCe H6t €5
as in claim4l, said opti.cal SYS m._hel sitioned. rn. front of_ saLd, one
eye of the vi ewer,s?&edsg@sit@i}c&iﬁma}pgﬁgng ﬁ’&l‘ﬂg positiongd l?th§Fns‘@§?@'Sfo
arrive to said onesespe antl saftbhologrephicwpiatepand the sane time bl ocking |ight
one ey of i St char AP §ONAEERRe EATES EotaiY g SR AU (e 7
sane tine, said setesondsgendisaitseqons eellimating leos deing positioned betweemne.

50. An optical syst@RebAg stéheCaid ﬁiﬂ%ol&‘%l% Bicdhiggl d first and second
scenes forma pair of related scenes, sal Baild;po?é rel ated scenes is
selected fromthe group of pairs of scenes consisting of a note - a

b|b ackboar di< ad@ot SAn opticat syistem aﬁimﬂhﬁg41@f§ﬂh&ﬁfbm@'i§ihgw - a dr a\ém

obj ect, a keyppard_-_a&.scr.e £i nted. matter .- scree rinted matter
- a road ahea andaacogﬁl%flggqﬁﬁ?tb%mg pg%l;logﬁgglzftween@gugi{o?ogrgp RBYE £ or
enabl ing a vi ewer amd saidheyeafdabeavigwen, dor eoliimatingslighteorigidating éicmdotitene,

both the first andth%eﬁgpgn%gm&reﬁepercei ved by the viewer through
passi ve radi ation, the nethod conprising the step of: (a) provi di ng the

viewer with a beansplitter positioned such that light originating fromthe

first scene apyl | i gl opidalispeteimss fdammm,m&}%&ﬁﬁﬁﬁnﬁﬁh si nul t aneous| y

di ted at f th 52. A net.hod as, ' 1, wher ei
Sai d boanepl | (Der P SORSUBLBOPUCE) 1535 hF COPAGIRRG Vol eciest Qhfu Vg,
ﬁyséem gtfvi ewi ng $did fdarsdctived eptixaid lsnsanebe:n/gﬁepoﬁilnienedevkﬂ”tw{eengssaﬁds
ead and for permigti er scenes to be

oo ki BB 4 s S8 S By

si mul t aneously vi ewe rnclarmsl, wherein the first
scene is a close scene and the second scene is a distant scene, such that

light originaggng fArREAdset fordifebii £9RMer 1D SiRultaabbsly Wiswanfitst!dckne

collimated, the nethod further conprising the step, ) )
and a secorq& scene comprising two optxca? systems as in claim 41, each of said
two systems being positioned in front of one of the eyes of the viewer.

49. A headset for enabling a viewer to simultaneously view a first scene
with one eye and a second scene with the other eye, the headset comprising an
optical systems as in claim 41, said optical system being positioned in front of said
one eye of the viewer, said system permitting light from the first scene to arrive to
said one eye of the viewer, while at the same time blocking light originating from
the second scene from arriving at said one eye while said one eye of the viewer is
directed towards the second scene, whereas, at the same time, said second eye of
the viewer is directed at the second scene.

50. An optical system as in claim 41, wherein said first and second
scenes form a pair of related scenes, said pair of related scenes is selected from the
group of pairs of scenes consisting of a note - a blackboard, a note - a lecturer, a
note - a screen, a draw - a drawn object, a keyboard - a screen, a printed matter -
screen, a printed matter - a road ahead and a printed matter - sky ahead.
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of : (b) providing the viewer with a collimating lens for collimting

| i ght ori fromsaid cl ose scene. 54. A nethod as i ' -
wherein t%%agsfzgguand second scenes are both distant, such tﬁgﬁl@?@h&a
originating fromthe scenes is naturally substantially collimted. 4 55.

A nethod as in claimb51, wherein the §&irst and second scenes are both close
scenes, such that |ight originating fromany of the scenes is a non-

collimated light, the method further conprising the steps of: (b)
provi di ng t he5¥i ewdr methdd forfémablingal v:elvwrltbgmlnattﬁné@jsl%®|1éwrﬁiﬁtdigscbhg ht

d
cecond ciffa sepihd Sbene,iih TRt A'secthd oty bl Rerdeifed biihe nietigs ono
scene. Shroughp aﬁstmdaailom the mqﬁh@lgommsg@ﬂmmm pfing the step of: (b)
providi ng thegyi eV\ﬁ’l‘oVM’g?t the vx@%ﬁ Witk o Béérﬁ?é]l?&?r g@élﬁﬁﬁécil sﬁ@ﬁtthgp?

reflector being for djr 7(_11_1 ori gl nat 2Een€nt o
sai d beamsplitt er . Originggng4rom t}\e shereng andnlightomginstingifeonithe secordist

one of said at |easdenenoth eiheltirousBNd ré@éda@@ﬁ@?@'df&ﬁ@{qéﬁcr”ﬁveab'e with
respect to one another for permtting the viewer to adjust view ng the

first and second scenes when the viewer noves his head and for permtting
the vi ewer to52el eAt methdckasin clainy £h| whefmmEaﬁiCbemns ithe isimuVésbledus! ¥

d d
beanpl WH“EQ%&FCC%%%?‘W%%%%SY%ﬁ%‘tﬁ%i%‘g fll‘% AnrCses i g S ond
sur f ace, Whew pag vieyegrymoges hissheagl andfori mmlui@ﬁm viesver itg selecoltwoeoth. A

met hod agehés £ Bé SindfltanMdBER/ viesedd reflector is a collimting reflector
and said beansplitter is a Collimating beanmsplitter, such that |ight

originating fromthe first scene is collimted by said collimating
reflector bef$.e rAambtingl anindclaabipwlicréin theFirst séen®8k R08l03S sééheCaidd M 56,

wherein | r said at reflector are arr ed with
respect tflg St%ﬁgggl rth.'é éécgn%%%g‘a S&F b @6‘% l’c%?soé}gln §romygat ‘ﬁﬁP tsuch
that t hescne ds nstaldy isubstantiallly collmaxedeﬂmmgﬁmd ﬁﬂnher ocbmipttisiag the step cl ai m
51, whergpn said beansplitter is a collimating beansplitter, such that

| i ght or|g| n ({béng fromthe first scene is collimated b sald col li mati ng
beanspl i tter (3f orroviding; the wigwerwithoa collimatingelens for collimating light

originating from said close scene.

54. A method as in claim 51, wherein the first and second scenes are
both distant, such that light originating ﬁom the scenes is naturally substantially
collimated.

‘ .

55. A method as in claim 51, wherein the first and second scenes are
both close scenes, such that light originating from any of the scenes is a non-
collimated light, the method further comprising the steps of:

(b)  providing the viewer with a first collimating lens for collimating light

originating from the first scene; and

(c)  providing the viewer with a second collimating lens for collimating

light originating from the second scene.

56. A method as in claim 51, further comprising the step of:
(b) providing the viewer with at least one reflector, said at least one

reflector being for directing light originating from the first scene onto
said beamsplitter.
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62. A nmethod as in claim51, further conprising the step of: (b)
providing the viewer with a corrective optical lens for correcting a vision
def ect of WP8@EIE\%er, said corrective optical |ens being poKeVEHERIMt ween
said beansplitter and said eye of the viewer. 63. A nmethod as in claim
51, wherein said first and second scenes forma pair of related scenes,
said pair of related scenes is sel ect®d fromthe group of pairs of scenes
consi sting of 534 notte methodlaadrbelain, 56 wherein at l¢ast bne af, saad mdtieast one
screen, - | kﬁibg@ T - [ ter -
sScreen, %f%?:l?dr(]i’ts e rrgz,l?dﬂe’[b e?mﬁ’%tgﬁqghe_a g‘?\lg gl%r ?ﬁ%pggprtrgt (tngér d%gjge;l; ahead.
47 64. Permuttrg the viewsntp nediust, vismang: thes figst anthsecend, soenasy whehrthe scene

and a steﬁi@%rﬁﬁmes_mtbe%dﬂ%tnai feit p@ﬂﬁitﬁ?ﬁogﬁ: YRGS _t@rs%%éh&r&teiéé@ﬂ df?x)é Eh)e
Vi ewer rou ssive, radi.ati.on ne conprisin e steps of: (a
provi di nrgfp?ar%"ﬁrg\ﬁﬁ?n%q eamp,le}?qs@pg i%‘eﬁ’leat‘@ﬁ? ﬁ%ﬁfﬁﬁn PE¥-t he vi ewer sees
the scenes, said hol ographic plate including: (i) a body nade of a |ight
transmttin teriya | ocky - i £ ' d a.second, side;
(ii) at | eastoone {r’f’p?b'?&%%ﬁ g‘g@é‘ﬁﬂﬁ\é’ 8‘813?%1 |sag4 E%ﬁfplﬁgﬁrﬁgﬂ SiaHP&eg]e&{‘?fi r st
si de of ¥gifgrmedyas & firsy surfase iand aserosdciwrfice sespectivelpaaf a oinglé optical

hol ogr apflemepPhhitle £VSRMKE.S are sel ected such that incident light entering
said body via at Igast one input hol ographic optical elenment and having a

given direction undergoes a substantially total internal reflection: and
(iii) at |eas§9oneouhgthibd ey frgrolgifi S6ppvherein shid Reflectsy ed ¢dllifmitgsecond

I d f | d, bod sugh, that .Light arriyving.at any of.said east .one
output HersGroAd S beiBbelends %oaalneth BpHifd Sofhotradiien
subst ant ¢riginatingnfromar theofisshisdeng wenolimateditpnsaitl codlinhatingirdésttok ibgfidreand
reacmspr%ﬁ?ﬁg&*i‘&b@é[ﬁ%ﬂteﬁ he viewer; and (b) posi tioning said

hol ogr a ate wt espect to said eye of the viewer, and said at | east
one input and out put hol ographic optical elenments with respect to said

body, such thed. pagsiethdd 88in EREINAS6,0Rherein balatieathspliae} ARY Raid s fehétst and
second scenesﬂl? si nul taneod.lsl.ef1 directed,i nﬁo sai d gt\l/g of, the vi ewer..
one reflector are arranged with respect to the first scene with respect to said

eye of the viewer such that the first scene is viewed in a steep angle.

61. A method as in claim 51, wherein said beamsplitter is a collimating
beamsplitter, such that light originating from the first scene is collimated by said
collimating beamsplitter before reaching said eye of the viewer.

62. A method as in claim 51, further comprising the step of:

(b) providing the viewer with a corrective optical lens for correcting a
vision defect of the viewer, said corrective optical lens being
positioned between said beamsplitter and said eye of the viewer.

63. A method as in claim 51, wherein said first and second scenes form a
pair of related scenes, said pair of related scenes is selected from the group of pairs
of scenes consisting of a note - a blackboard, a note - a lecturer, a note - a screen, a
draw - a drawn object, a keyboard - a screen, a printed matter - screen, a printed
matter - a road ahead and a printed matter - sky ahead.
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64.

(a)

(b)
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A method for enabling a viewer to simultaneously view a first scene
and a second scene, both the first and second scenes are perceived by the viewer
through passive radiation, the method comprising the steps of:

providing the viewer with a holographic plate through which the
viewer sees the scenes, said holographic plate including:

(1)

(if)

(iii)

a body made of a light transmitting material, said body having
a first side and a second side;

at least one input holographic optical element formed in said
first side of said body, said material and each of said at least
one input holographic optical elements are selected such that
incident light entering said body via at least one input
holographic optical element and having a given direction
undergoes a substantially total internal reflection; and

at least one output holographic optical element formed in said
second side of said body, such that light arriving at any of said
at least one output holographic optical elements exits said
body in a direction substantially similar to said given direction
of said incident light and reaches one of the eyes of the
viewer; and

positioning said holographic plate with respect to said eye of the
viewer, and said at least one input and output holographic optical
elements with respect to said body, such that passive light radiation
originating from both the first and second scenes is simultaneously
directed into said eye of the viewer.
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