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COMBI NED HEAD UP DI SPLAY FI ELD OF THE DI SCLOSED
TECHNI QUE The di scl osed technique relates to
w@e@eaze3dDN screens in general, and to systensPERNL2006/000624
nmet hods for denonstrating the operation of a head-up
di splay (HUD) in a cockpit for an audience, in
particul ar. BACKSNOUND EFADIHE DISSCROSED TECHNI QUE
Systens and net hods for displaying a projected i mge
to an audi ence are known in the art. Such systens
enpl oy either a front projection screen or a rear
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disptay @HdBne s, codleipfdrain aadiepitieqiim paelieyant _
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usually in the general form of a rectangle a few inches on each side.

US Patent No. 6,870,670 B2 issued to Gehring et al., and
entitled "Screens and Methods for Displaying Information”, is directed to a
system for displaying information to viewers, such as pedestrians,
customers, an audience, spectators, and drivers. The system includes a
projector, a rear projection screen, an optical adhesive, and a transparent
viewable surface. The rear projection screen includes a plurality of
refractive elements, a light transmitting substrate, a light absorbing layer,
and a backing. The refractive elements and the light absorbing layer are
coated on one side of the light transmitting substrate. The optical adhesive

is coated on the opposite side of the light transmitting substrate, and the
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attaching the rear projection screen to the

transparent viewable surface. The transparent viewable
w@obazsoran be a wi ndow of a shop. The proj ecPO¥/112806/000624

| ocat ed behind the rear projection screen, in order to

back g S0 1 O AAnAdc TR S 8L b g of pofore

attaghieg the reampdjpetiorndcrden torthe Tﬂaﬁls?afémrviemmé eafface.
proj ection screen can be detached tromthe transparent

vi ewdiiiee trenspatent viewalylet suiface taasr bienal winstows of a shop.
e G e Lo o B B, B r
displ%ﬂgh@ﬁ% & ﬂ%evi%'i}?er‘soth?&lﬁ‘%ﬁgﬁ%ﬁfér%rrﬁ%réh?vi%w"%ﬂégdﬁace,

proj €ctors are spread er ent geograp

temporasity and. fok aiggredetsrmiineec petibe ek tiiatl TRerddfedr ehet@ar
transmt data respective of selected imges, to

projegtioscsereepr eare beodetachedrtiventhevtransparent siewalle erface.
The S56LTorfef SEblesca, oAb oy E36E81GH 3 NGB projectrs
and B $h8Es qterafl. THEC ceRul ol I oisl cofinlcfy o™ fid nass

stordypyand to fhieoptojestdraodaamthetwbedr The rgrofsstordardspeéad in
filmis translucent and m | ky white. Fine parall el

differeiisagraphial docations.fAruser ean direct the camtfadcontiofler to
h i i f a,bristle, brush d |
transraf dada foebapiva pf Sol546e HGRD8sal PFEded ARECctRISal | o
g | e . . o . |
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Purposer ePlojadtionh f8orednite (f digstiede toetal picjecist i Bordeh afor
_lenticular manner. Due to the lenticular effect, the
projagting: an $mpgelteareaudienceeahawidendawing angleatThe projection

scrofs fblist eble i R 8506 Plcibiech s stace
The SR8 158 HESHISAHTSBRY P HARE OEIRE DAL
striafiofo aratfoned st te tear dufakeybyaha rokatiry bttioRfof a bristle
brusw%%%lsa reflective metallic coating is apblied to the parallel random
striations. Light emitted by a projector toward the front surface, passes
through the plastic film and is reflected from the reflective metallic coating
in a lenticular manner. Due to the lenticular effect, the light is refiected in
the horizontal plane at a greater angle relative to the central axis of the
projector.

US Patent No. 4,962,420 issued to Judenich and entitled
"Entertainment Video Information System Having a Multiplane Screen", is
directed to a video information system for displaying a plurality of images
to an audience. The video information system includes a plurality of cells
and a plurality of projectors. Each cell is in form of either a front projection

screen or a rear projection screen, having either a vertical axis or a

-2-



10

15

20

25

30

to an audi ence. The video information systemincludes

a plurality of cells and a plurality of projectors.
weawh/1z8ht is in formof either a front proj ece@DIL2006/000624

screen or a rear projection screen, having either a

horizbpfall £a5, B4R &l é&ﬁkég@ﬁatfdom@ ré@%ﬁgggltah%&a@ach of the

rotate about the res I've axls.

rojetéd E6tsd aifRGent Andheic Y résg%tﬂiv@rbélhe
P Jresgg@:di}ve cell. US Patgnt No. 6,577,355 Bl issued to

Yani WanBatent Ned B;SWII%@HB&_ RsuesbdoeManie r ard sehtitied
TSl e B B dedieb e
areci43 G BB RPRAIFY DI BBl bbtcoo,

The by8IRFRINEINHEES pFbjektiBAVddt8en @h@raabiuﬁalit?foﬁwogéétabéﬂhe
portions. Each of the swi tchable portionsS can be

projesiionc heredreisverada afr artsaresEarent traaterial chaing pmgpherality of
lly or chem.c The projectors are

. State, electrica I ) )
SWItq?@ili@ eBoBiPNS; t I%@Ph spﬁ dhegt svw{@ﬁa% Rarfighs searhe sWiehed

betwBe" i ERsBaRa \Relg APt RPofull B8R BIEEACEly or

chenﬁib@ilg.cﬂfﬁe %ﬂo}é&@on‘%\’"ﬁé haehfed BH | dtherUSidéabe theNBrojection
6, 853, 486 B2 d |

Issued to Cruz-Uribe et al., and entitl ed

screéenNdhenda Gowitcrestile Rpaitiort i switohsshto drs ogiacest statep the
.a display systemto enhance the contrast of an imm
aUd'@'ﬂ%%IC%Fbé'etV\b agnmAage ereledted ywthevbreigetar; gmihe SWI?C%able
ortiﬁﬁndi tions. The display systemincludes a conputer, a
P fl ectance processor, a light engine, a

vari abpb eparintaqbi 6,853 198 BY ii§5uSE t8C0ruAWi et al., and
el ectrode controller. The variable-reflectivity

entitledo]'lEnhanced cCeptrash Hrojextiom @arean’,tig dirediesbtay display
el enent Eaand bi as regi on | ocated between the display

SYS’[%me’ﬁ?eﬁf‘ _ negdRedriprast ‘Iéf)@ﬁe'mag%&i%ﬂ@é{e@ﬁ@ i amk@nce in
ow 88148 BEFoRUBRER. The Mot MR PiBes 3 Shptpeer, o
reﬂe%ﬂ!gl{{d:reg lfrlﬁgrebiggérc ogeligRnt&vying’ - a TharigbReFSfRASvity projection
screen, and an electrode controller. The variable-reflectivity projection
screen includes a plurality of display elements and a bias region located
between the display elements. Each display element includes one or more
active pixel elements.

The reflectance processor is connected with the computer, the
light engine, and with the electrode controller. The electrode controller is
connected with the active pixel elements. The electrode controller alters
the reflectivity state of each of the active pixel elements. The reflectance
processor converts the image data which is used by the light engine to
generate an image projected on the variable-reflectivity projection screen,
to corresponding reflectance states of the respective active pixel elements.
Regions of the image projected on the variable-reflectance projection

screen which have high luminance, benefit from projection onto active
3-



connected with the active pixel elenments. The
el ectrode controller alters the reflectivity state of
we@2wh/12301 he active pixel elenents. The refl ecPER2006/000624
processor converts the inmage data which is used by the
svall i ' 0 r 3t g AN ré 0j ed 0 :
pixel, EEHRRETMIfch e RTBR 2 Mg 1 MRANELIRENRINS Br thE image
projected espahei varinbfd-esflevtgnces t priojsctivn tsteeenswhith Have low
~active pixel elements. Regions of the inmage projected
luminance doengfitdbom priecinmonsto petiye fixelreleorerda wﬂu‘cbrexhnbut
hav(ﬁgi h | um nance, benefit from projection onto
alo“égﬁf ﬁﬂ?@i el ements which exhibit a high reflectance.
Regi ons of the image projected on the
vari abl e-refl ectance projection screen which have | ow
| um nance, benefit from projection onto active pixe
el ements which exhibit a | ow refl ectance. SUMWRARY OF
THE DI SCLOSED TECHNIQUE It is an object of the
di scl osed technique to provide a novel nethod and
system for denonstrating the operation of a HUD. In
accordance with the disclosed technique, there is thus
provi ded a system for displaying an auxiliary inmge on
a head-up display. The systemincludes a panoram c
projection screen, at |east one projector for
projecting a panoram c i nage on the panoram c
projection screen, a beam conbi ner | ocated between the
panor am c projection screen and the audi ence, and a
projector for projecting the auxiliary imge toward
t he beam conbi ner. The panoramc inmage i s viewed by an
audi ence. The beam conbi ner produces a conbi ned i nage
of the panoram c image and the auxiliary inmage, for
the audi ence, by transmtting at |east part of the
panoram c i nage toward the audi ence, and by reflecting
the auxiliary inmage toward the audi ence, such that the
auxiliary imge appears closer to the audi ence than
the panoram c image. In accordance with anot her
enbodi ment of the disclosed technique, there is thus
provi ded a nethod for displaying successively an
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auxi liary image on a head-up display. The net hod

i ncl udes the procedures of directing at |east one
WEe@pAZI30T tO project a panoram c i age on a peCDIR0060000624

projection screen, directing a projector to project

the auxshMIARTEOF TRMDISELBSELSPERRIQUESCOr di ng

to auxiliary inage produci ng a conbt ned

i maget ¢ drhvehbjecpioinihe idiBdesEd ebhfiqieitbi provid&®deovel
for an audi ence. The projectors project the panoram c
methorthgad @ystera fpadenaonstrating the ocperatiorefia Htddr ding to

anor.am c | e dat e beam conbi ner .is | ocat ed,
Dot vdn2ERardaies With dhe; BRGIOTEL clashniavie, (hers is thus
C | |- \Y .
provié] & stertfor Bt s AP e h Alheadiup dispiay.
The Rystdht iRGals HYBaheranid Préfictleh!ReeEAJat astbid prsj¥ctor
i age toward the audi ence, by the beam conbi ner, such
for projectingea pandriasnig imnmage arpplearpandraseic pimjetiEon screen, a

' than t ic i . BRI EF DESCRI PTI ON OF
bearf BRIARF aerssbahueP 68 RAHATS@TAeataRbscreen and the

a3 SRCS R . B ReRA R AR o e

beat E8mbieerdr'BMeE NeEnorantiel AMagEl BUlRwed H\2 oFf BeRfdnde. The
illustration of a systemfor displayinga panoramc

beamnearabinerproducesna copnitinedtimage of dea,parmatamic image and
infQormative d%ag% a heam conbi ner to an audi ence

the gexianybragea @kdigace.nby deansmrtiag vt leagh part of the

[ 0. L SC echni o i ' -
pandER3E: FFdbe Tork, hachaacb R P releBtoS el Snhajery
imade @Ward thd aidliénce,| Sudls M8EBEHE aulxlliedy iR gD aﬁEeéré ePser

view of the systemof Figure 1; Figure 4 i's a bl ock
to théi augliencethah¢he yatnaranfic finggee 1; Figure 5A is a
schematic illustration of an auxiliary inmage )

n accordance with another embodiment of the disclosed
technique, there is thus provided a method for displaying successively an
auxiliary image on a head-up display. The method includes the procedures
of directing at least one projector to project a panoramic image on a
panoramic projection screen, directing a projector to project the auxiliary
image toward a beam combiner, according to auxiliary image data, and
producing a combined image of the panoramic image and the auxiliary
image, for an audience.

The projectors project the panoramic image on the panoramic
projection screen, according to panoramic image data. The beam
combiner is located between the panoramic projection screen and the
audience. The combined image is produced by transmitting the panoramic
image toward the audience, by the beam combiner, and by deflecting the
auxiliary image toward the audience, by the beam combiner, such that the

auxiliary image appears closer to the audience than the panoramic image.

-5-
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refl ected by the beam conbi ner of the system of Figure
1, toward an audience; Figure 5B is a schematic

WO bdoaaea3at i on of anot her auxiliary image si nmulBECT/NQ@/000624
cockpit reflected by the beam conbi ner agai nst a

panor am Qg qq.? ' 5Cis a
schenmat i ;BI?I:%?tEr%telymgﬁﬁpig%rt eﬁﬁwl [ a§y i mage
si nuITHe nlisclosb Waiigue nwilh b unddrsRIE drrid visstethfted

audi ence by the beam conbi ner agai nst a panoramc _
moreg fribefrom the lkwing detaileehdeseriptiarutakent innnopjunction with
not her . auxiliary imge sinmulating a HUD displ ayi ng
the ‘ﬁﬁWé'?%m Wg'%ta refl ected toward the audi ence by the

DTG 13 A58 ol IS oL S8 o
pendmelae % £3amcraic TS Sy s dpyaraanio il

on dEsemRrPTAMbiORr THE avBaDdIENES Toastiusted sanid t eparatiues in
overcones the disadvantages qf the prior art by
acoofignee iihan Grabeaimes! ohiiRdissiosas laahnidis, on a
| ar gg-; it F=1a1 ' 1,0 r.
orof Sige; % 574 BenBRIRE M SotBHR Bt 2B ot P Ptpm
of Figataveen the panoranic projection screen and the
audi ence, such that the inmage of the informative data
appedriguteo 3t iseschematicdllastratian aifamdep alieweof tHeasystesn of

. of the panoram c projection screen. A system according
Figufe, 1i he di scl osed techni que simulates the operation of

1 oniaats 87ee ABeR fRGRmicl ik Rlsi@d FFGHS e

er eby enab ew t he
i nf orFTgiitey b Alals? RISEHGIaticP APtRNion \BfewnofaukilkRgkrhbge
of the aircraft, as if the audience was flying the
refleatact hyf the eamecambiner Iafathe isysten ok Fgurend!, oloward an
refers to a video i mage, such as a nenu including a
audigNGeal ity of sinulation options, an image of a

Figure 5B is a schematic illustration of another auxiliary image
simulating a cockpit reflected by the beam combiner against a panoramic
image, toward the audience;

Figure 5C is a schematic illustration of a further auxiliary image
simulating a HUD displaying a map reflected toward the audience by the
beam combiner against a panoramic image;

Figure 5D is a schematic illustration of another auxiliary image
simulating a HUD displaying informative data reflected toward the
audience by the beam combiner against a panoramic image; and

Figure 6 is a schematic illustration of a method for operating the
system of Figure 1, operative according to another embodiment of the

disclosed technique.
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cockpit (not shown) of an aircraft (not shown) as seen
by a pilot (not shown) of the aircraft, informative

wa@l2108/1¢%807. , a two-di mensi onal nmap, a three- di PENHI20064100624
map, flight data), and the like. Alternatively, the

auxi 'm%llalﬁﬂggscmﬁﬁﬂbh OPYHE ?hgstﬂﬁmlswf ami ¢

i mage ow refers to a vi i mage sinul ating

a vi Ghefdistibsedetethaifie) Gvereeriesbthé dish@antagest Bﬁ the
cockpit. Alternatively, the panoram c inmage is a stil

prlorlaﬁh@ef pmeefnm]@epaeorammmage o‘omguawempezpna large and
d 5B, 5C a g grellsascg f@é
staPt PRSRr AR BeC OB\SAER, EADYProiecing datrmativeodata on

a bl QrTBlRY B8aReP BER 8 eBERo R, BPOREABhCsgreen and
the amnbhaér stiehahab sk eReRie 6P "Hﬁirﬁfbt%ddél%\eéabééﬁs t® the

accordance with an enbodi ment of the di scl osed
audierecs ait udistancpicloser tkam thahehtite panotamicrpiojectiad sereen.

A sy3lana aacaldia 1R T iesiosed sepliianessinunates th onaation of
' |

on 4 b 525 100 9P 06 S 4 T

enablimgl th@fa)udlé?ﬁ(% t6 afibRctrd iforigiveeamL @gbir@ira gfaﬁd‘rémic

systemof Figure 1, toward an audi ence. Figure
viewsifleeaackpit of ths airatafbrasif the @udiencawas ﬁymguthe@rcraft

U ST et bR K B e,

' |
suchZ%g ?rZ%n/u ﬁ%@uaﬁ&eﬁlbfaﬁtg Wﬂ@léﬂ@g%ﬁﬁﬁg‘”&rﬂﬁbage of a
cockpfif {restt sHoweesf ahhairakkstt G(ﬂ@@ dhowne J3e3BeROBYI A8jilot (not

agal nst a panorami c inmage. Figure 5D is a schematic
shovwn) oftthet aiceradt, inforntativeadeta i(ergy., |am\ge dimerisionalgnzap, a

threcdiMERsETE) oae. HaBhAEHb ARGt eyl ?ér%%ghéi“’a&ﬁ@taﬁ%naw
mag RO sil g " 4816 BaEEAUATE hoBR s BHEM Hfrs o
2 VBOR gL sy Sl of oo dofhare 4T ppalaRton
the q(s:n%dspdsédiematlvely, the panoramic image is a still image.

Reference is now made to Figures 1, 2, 3, 4, 5A, 5B, 5C and 5D.
Figure 1 is a schematic illustration of a system, generally referenced 100,
for displaying a panoramic image on a panoramic projection screen, and
informative data on a beam combiner to an audience, constructed and
operative in accordance with an embodiment of the disclosed technique.
Figure 2 is a schematic illustration of a side view of the system of Figure 1.
Figure 3 is schematic illustration of a top view of the system of Figure 1.
Figure 4 is a block diagram of the system of Figure 1. Figure 5A is a
schematic illustration of an auxiliary image reflected by the beam combiner
of the system of Figure 1, toward an audience. Figure 5B is a schematic
illustration of another auxiliary image simulating a cockpit reflected by the

beam combiner against a panoramic image, toward the audience. Figure
-7-
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112, a database 114, and a user interface 116.

Processor 112 is coupled with projectors 104A, 104B,
w@eaeA3Q projector 110, database 114, and w PECT/UR006/000624

interface 116, either with a wired link or by a

5C is'h 'seh@psafic ni&stn%ftﬁa'ﬁ GPQ%Hﬁér égﬁmbﬁéhﬂégl % gﬁﬁ%ﬁﬁgg HUD

panoram cC I On SCree

dlspldymgeasnw*eﬂéét%ﬂ tovkafd tﬁé@d@hﬁé by -the, baam combiner

audi'ence), and an operator 118F. Panoram c progectl on
agamir aelpaIMan”GCrmhagMeﬁlgute shlanis fa oseheraatiadilieistration of

anotgi A BTV, KBABEAPTSUIENBB, 2o Pe ERTAY Gig hOrEBINg: data
reflegt%gat%v\?érﬂcl‘n%f éuaf’éntcléebg ihQbeah? c%'ﬁ%%g é@? &aﬁga?ﬁrﬁmlc

eCt,” panorantc proJection screen
imageoncave, such as cylindrical or spherical sector
shaped. The rel atively large di nensions of panoranic
pr o] ¥¥ith orefereres toOFigures de angt 4nsysteye M0cndlydes a

bk i i 4
104(TS gg%n%%t%nl?tgﬁ{?g ‘eoga &Pﬁ%@%?gbgﬁﬂﬁé@étokm ! ¥rocessor

112, &l aaRIBasesNaun dnidl &ilerantekfach 148d FroBBY¥sHe1 12 is coupled
exaggerated and do not reflect actual sizes or

with prejeatares1@4A; HO4EBqrarchid OéICermmuesctof 1§Iﬂstdatabeee W4 ,hand
with YSef KHEIaReSLT SVt 3 Wk P v alPes JikaBeam
com3fE} 0e2fs, BoBied peryBah e&é\s)avamg%n@c@orfger% Po2ind a

S an ang can

pluraﬁisﬂap{/i%v@%wl@%Bnd 1840 14D ePFSEAN. MK Hublie®ice), and
this arc can be for exanple in the scale of 10m W

an opefatoentt8k o Fanpraeie, prajéatiarhiscreén p‘sﬁﬁananﬁ&atwely dlstant
oj ect.ion screen 10 n be for e bet ween
from3hg sLicasana GRTIl 108 SHAYSEuSh that the RHGBEHBIR raRge
simu Bk 81BAF sEBhef Se B FOFURL cBaliPaT A Skt the
D Canohe Tt Tor M of a7 Eot anal . Y of Sxammre 02
is préterably eoncave, such as cylindrical or spherical sector shaped. The
relatively large dimensions of panoramic projection screen 102 provide for
an image which is perceived by the audience to be substantially located an
infinite distance away (i.e., panoramic projection screen 102 projects a
panoramic image at infinity focus). It is noted that the proportions of the
elements shown in Figures 1, 2, and 3 may be exaggerated and do not
reflect actual sizes or distances of the various elements of system 100.
With reference to Figure 3, a cross section of panoramic
projection screen 102 is in the form of an arc of a sector of a circle (not
shown) having a center O. This sector subtends an angle « , where a can
be for example between 100 and 140 degrees. A length L of this arc can

be for example in the scale of 10m. With reference to Figure 2, a height H
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| ength and wi dth of between 1m and 2m Beam conbi ner

106 is oriented at an inclination relative to the
wa@ewbarise] e.g., at 45 degrees countercl ockwi SECT/IIN06/000624

the optical axis between beam conbiner 106 and i o the

of pHIpRIE DroffsyeRE RoRAAT 100 AT LR, for BBl efygen, 3y and

4m. pol ymer inpregnated with reflective particles such as
metal beads. Reflector 108 is |ocated bel ow beam
conbiBeaM 106onthiopect d0611®ars |k at edhabovirabsparent or
ect or

refl 10 d b [ 106, h th .
semiyBRBarnt 418 RLPA Hace 8 BINAISHAEN, SoReb M Adeiective

-. H I ..
coat RS SRt f A0RS° BN reE a RIS ¢, poar
combinier f0®@WamPbel ffthenfosar efa rEeliyle Pf&Y é&hm;ﬁe}l@éﬁng a

104B, and 104C, are |ocated above and in front of
lengibaand amidth ©f daefweaeaim 15t asen2mo Beamt: combinerel 96 is lwiented

ot 457 GPefoR g 80P el oesB A EK: pbrees
couriEOSkyiie PAEMRS ol cRas belpeh Ran EONRIAG! 3poand
the AaNenes) &s besoSedhby dhgler £ PRure@. and 5D),

represented by |ight beans 122A (Figures 1 and 2),
124AReflettacdA8 ocanslee tfonrexagipleFimade ) clofiB,oraadpddymer

) respectivyely, of panoramc projection screen 102. 25
ImpregRBiedin RlgB B PaTHeIRS L S Tt bEss, Rellasies 108 is
' . al f [ o]
loca®, bERAP betn e PBiin, PB; RisiRioE A frstBeiabve both
refleeRF<108 andNBehfif evahbineHYRa nalchs rofééteesed Would not
front of the pilot. A nethod for producing a
block thetviewi af panecamiesmagen by ditecaddienteg dnatheperampie set

i rage 150 i s _described herein below, Panoram ¢ _ .
forthp\*b}gwr%m o2 A Bo PARGTAERIESPIQigEioD Sshgen 210¢ ig s front

oroiQ Eert 1 1bo e REABRIHS o e i A 8 ebatec
aboee¥Alah ROAT OF RAirforakeib MOjeBtRIreSERieh 1@PA Alternatively, the
panoramic projection screen can be a rear projection screen, in which
case the projectors are located behind the panoramic projection screen.

Projectors 104A, 104B, and 104C, project different portions of a
panoramic image 150 (Figures 5B, 5C, and 5D), represented by light
beams 122A (Figures 1 and 2), 124A, and 126A, on sections S, (Figure
3), Sg, and Sg, respectively, of panoramic projection screen 102.
Panoramic image 150 includes an image 152 of clouds, an image 154 of
an aircraft, and an image 156 of a landscape, which the pilot would see
through the cockpit, and through a HUD (not shown) disposed in front of
the pilot.

A method for producing a substantially seamless panoramic
image of panoramic image 150 is described herein below. Panoramic

projection screen 102 reflects light beams 122A, 124A, and 126A, as light
-O-
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104B, and 104C is preferable with a relatively large

and concave panoram c projection screen. It is
weomsiiiser t o use a single projector for the parCI/HIZNE/000624

proj ection screen, thus conprom sing quality and

bearhs ™bPEg ﬂQQBS'éﬁd 1PBEEAdtWard hatl Wil gé’ﬁcé h?hrouqqh beam

panoram'c projection screen, and therefore’reduc

combimerr t06] t Yhei se exfpseverat qomnentonte@ubh abqormétstb&m 104A,
i mge. Projector 110 gro jects an auxiliary inmage, such

104Bs amiu 1104 y i$ mReeferable rvigar a mbatlvgwmar@eyandag@ncave
panq}{glgnl IIQQQSBI%Cr%ﬁwX'( 'argﬁgs@??owz lgﬁléfprisﬂcgor for the
pandietic ?@%%cﬁp Sireh Uiy oIS e oIty 3nd, fimifing the

size 1 ¥iebovwaird dugvatuse mof nétie 1panorardid eadjSection ngtbreb% and
reflects |ight beam 130B as a |i ght beam 130C, toward

therefioge aedusing: thagealitolike xperEnos praidded by dhei prrioramic
i mage by conbining |ight beans 122B, 124B, 126B, which
imagg.e"t r ansni t t ed t hrough beam conbi ner 106, with Iight

beamlﬂ%ﬁ) tophy f@ ﬁ)]é&fS' eft el ﬁﬁ?gbhoﬂklfr[‘eés R&iliary

Hence audi e can vi ew sone

lmagmr'l@aa(mgur@@@ Jeﬁﬁal@brfyenhége 60 r(E ddLﬁ*et 58),byuxiliary image
noram c projection screen 102, ot her portions of

162 ﬁﬁwarﬁ@ ot ixiliesy image 46d (’flgur@ 5Dé.rf§ﬂr65@ﬂtetd1bwagllght
bea@uigb&a@éﬁre@;aisoqggﬁegﬁd (iig ﬁeﬁ%ﬁto\fﬁ% P’ light beam

130/, 8K BF IR et 1308, A6WRER BYafF UPBMRY (70g, Shd beam

combmarse(o‘a sefibctshigght beanP430B &9 d lightbehande0gs tolvart the
was | ocated on an i mage plane 120. |nmage plane 120 is

audigner. Bease conbinee 14lid peodicesharcqahineshiraage dgyecomiining
gt BEErS obgRt 245 Qe HHide FRatrTEREskIEroygh dheam
combHeiPioe?Swihelight 5egH &1 RE, '\WRRA is reflected from beam
combiner 106.

Hence, the audience can view some portions of panoramic
image 150 directly, as reflected by panoramic projection screen 102, and
other portions of panoramic image 150 indirectly, as transmitted through
beam combiner 106. The audience can view each of auxiliary images 158,
160, 162, and 164 simultaneously, as reflected by beam combiner 106.
Each of auxiliary images 158, 160, 162, and 164, is focused such that it
appears to the audience as if it was located on an image plane 120. Image
plane 120 is much closer to the audience than panoramic projection
screen 102, thus providing an image resembling a closer object, for
example the instrument panel in the cockpit as seen in Figure 5B. Image
plane 120 can be located for example between 2m and 4m from the
audience.
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pl ane 120 can be | ocated for exanple between 2m and 4m
fromthe audience. Alternatively, an appropriate

wepikazd3oassenbl y (not shown) such as in proj eRCDIL20060000624
can al so provide for a curved inmage surface or plane

i nst gqu,ﬁgt,\,g% rpbéa?oafzé}e bticA @88 Ab Iyagr?d‘[l éﬁ@\hhg%'uch

sector 1 n con the cylindric ector s

as imprgiectoraf 0, panjaist iprovisler fozra thevedPimaganswifacees plane
150 is a video image of the external environnent of

insteggeohinmagamliangs %b&ortgxamalema eylindticsl @ecéor?llanr@my‘oamlty
f f_ath ft
with im%c@heﬁﬁ%%ﬁo?ﬁaa'aé*?oﬂﬁo%r@ﬁmi%fr@%ﬁn‘ér weenr 0o,
an | *chelgiﬁq%‘on‘%@”‘i’s obj Giﬁél Eﬁ% %n of the external

at nospheric con ns, such as C

envinment of thediterafty asaselet ey thé(@)lot Elam‘ugﬁ aacatmépwof the
i mages 158, 160, 162, and 164, is projected in

aircrgftn gonvnagesh qfaaﬂs\earﬁltcr\aftdﬂmmgnugéhaaocmrtyro‘éﬂwﬂlmraﬂ

s e &t TR Aol e AP BB Breon,
atmcgoﬁrﬁﬁfd’ céHH%n@/ fggﬂoésa'a&d‘s' %é‘tér'@%?lé‘téohghfnmg, and the

lary I nage is Inforfative

like)i | Eaghr of @mxnlrarifl indgesS D58 MB0,n1 82 manidv ¢64ats projected in
corresponds to the actual sceneﬁé@shomn by panoram c

Syncw@l@w wﬁhg@amgoamlcf \@dﬁm rnaagel e FB0 examyle; ribguixiliary

imagg ?925%%1@'@'5% A%‘é%‘f%ﬁ‘i@ FGGEG. e ik BPussponds
to tHé2ERudl & él"\b\ﬁﬁ”ﬁ er\ﬂdES lhﬁ%é"clg)a' If auxiliary

scenery s mn by panor o I mage

imagent 84 ase irtfbfmativebdata, vsaulal assmusltnatt@df;apEF 8B the
user interface, tactile user interface, a co i nati on
informativen tlataepreespandseto the @stuaksceneneshaws byganeramic

RSl T R By B e
paneﬁ‘iggd 5 deberpie! sugRdakha ét ed ™ i are! 5B, Oif‘i’ﬁar%gbs and

can na |gate t roug e nmenu n eacC
informativid atatai ohgbs ]ﬁéiruri:@ﬂts I&tregipohd 66, thé aathrl sseetery

shovslri3 tbilcégﬁogml%s\%eo image 150.

User interface 116 can be a visual user interface, acoustic user
interface, tactile user interface, a combination thereof, and the like. Hence,
user interface 116 can be a touch screen, a combination of a display and a
pointing device, a combination of a display and a sound detector, and the
like. For example, operator 118F can navigate through the menu in each
of auxiliary images 158, 160, 162, and 164, via the sound detector of user
interface 116.

Operator 118F has access to user interface 116. User interface
116 displays an image which can be also projected to the audience as an
auxiliary image, such as auxiliary image 158 of Figure 5A.

With reference to Figure 5A, user interface 116 (Figure 1) and

beam combiner 106 both display an auxiliary image 158. Auxiliary image
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interface 116. Operator 118F has access to user

interface 116. User interface 116 di splays an inmage
wobkioeh2san be al so projected to the audi ence aBCHIL2006/000624

auxiliary image, such as auxiliary imge 158 of Figure

158 RPan\idye of & R bPd &éh?o?@gnggt@r] dg@ggfégmﬂé select

(Figure 1) and beam conbi ner
fromauAukiliary image 158. cawxiiméladg idiffereh®8options remesenting
... a menu of different options for operator 118F to
diffeeanteaifcrafiomodgisi faragxampteyan optioan168 sepresenting aenE 16

right8ERIAEE HERPBRE T febEicg e ChbEh 2seBB, 3l option
172 gérm%%enﬂﬂgpé)ﬁ ; E%rér%wmr@bee%gg%@pacaﬁ'd%ggp the

an option representing a Sna alrcra

menGpéaaad goihififg deviceanioyahow), thyetowhingi theadipplay iofLiser
i devi ce (not shown), by touching the d|3ﬁlay of user
interfagecAfl8c 6n1a@se iaf adobchisaeephcand dheelike. aWwhameperator

1168 siecpiVER SPSHNSoISE 8, 8500 L 5L LTS Ao 852 00ves
oatal REREACop By} el D RhaPLH R Yl rom
databate Médpedatatasy B4 stordd tdatal respedcivay Yofl BR@RFafifd of

aplurality of panoram c inmages, including the inages
auxiligy imagesiand plalityedfepaner@micnmages, Pnolusing tha Images

directs_user in%erf ce. 116 to display a particul ar
per%ﬁxﬁqq%aﬁlcp%@@,eXlﬁ%opm%%ﬁ'or 110 to project the
, i . , i
ror | CaPeRSiR VIR Bkt Tge RleHREE P 10 opie e Betticutar

auxiliarggenage, amdprofedtor 14Raoppvjedt et partidigar aegilihinnimage
conbat scenario, an option representing an assault
on keamacombiagr opbBoNia dpflesiant 1A, dovardatke sasdience, The

gy B SEEL TR 4P sSabiele A et s s eRfa X sombat
scenbi, i NeRERS (GHELSER Y HSSAGEL ARiBlicE, ap, opiir
represéreingpl an  attack scenario, an option representing a training
scenario, and an option representing a navigation scenario.

Processor 112 furthermore retrieves data respective of a
panoramic video image 150, which corresponds to an external
environment which the pilot of an aircraft, (e.g., an F-16) would see though
the cockpit during a training flight. Processor 112 directs projectors 104A,
104B, and 104C, to project different portions of panoramic video image
150 on panoramic projection screen 102, thereby enabling the audience to
view panoramic video image 150.

Auxiliary image 160 in Figure 5B is an image of the cockpit as
the pilot would see (i.e., the instrument panel) while flying the aircraft.
Auxiliary image 160 can include an image 174 of a two-dimensional map
of the ground below the aircraft, an image 176 of a three-dimensional map

of the ground below the aircraft, and an image 178 of flight data.
-12-



10

15

20

25

30

envi ronnent which the pilot of an aircraft, (e.g., an
F-16) woul d see though the cockpit during a training

WO Rooght930Pr ocessor 112 directs projectors 104APCT/O4B)6/000624
and 104C, to project different portions of panoramc

N eann : ! ortid A
Vi eWtW&ﬁg%@?gE%&‘i@;@ PIWPERC bpRPafdr’ $E8F \Qlc%lgec(t)s to

t her eby ena ceé to view panoram c
enlarg@grixiEly imagd 184 tb erjié@QP/éd &s$ gUfgll Frésenaprocessor
i mage of the cockpit as the pilot would see (i.e., the
112 idirects) peojeciint1 0 tahproject guxijanhinage cted as adulllawilary
. i mge,160 can j{nclu an.imge 174 .
imageusi b bty 106: ia Teeshal A0PodowREd ihes Andience.
: [ 7 r [ j
Proj QoL (st 11088, fahd Fiac EBAENGE Yo, BEep} stforaifit Video

imaget 550V drh p@i@aeniee projdotionr echkdan WG ARBdGIRIQT irhd8E 164
selects to enlarge auxiliary inmage 164 to be displayed
incluglesafligiit| dater eespegiivec @fsan AR diiring: tfigipt Hjadnings sLbh as

L tp project auxiliary inmage 164 as a.full auxiliary
altt b Gaeeash ARERdIng, Hamagnd Jisl iiaine derAdmtitand the
0.~ LDE: i€ ' 0 4 B AC. ' .
e SAGRGERR S WERA SEkCEA B AU Ry ol At
videBlimiaget 150 screen 102. Auxiliary image 164 includes
flight data respective of an F16 during flight
t r ai nihey, folavingisisakt idesseptianr spednelieadi fog, producing a

subsfBA Beepiese FRBMR"ol S aHE SgBBeh oL yicn
perih B BPERT | BROSydat 10, PRS0, qyecrs

projSstard ¢64A, Meds, einda02Cats srojéstediffer@stendidnsVéf sandramic
_ perfornmed during calibration of system 100. Processor
videelimagie do0s Qv spetionssSAFMUre0dB, Sanand 03¢ respaatively, of

pandiaimp ikl iress) R g P LR Bicslips of
orol B8 2HO4ADY RSS! 90 290961 s, Bodfoll ¥Ry
betv@itiiee lihayed oar spatisys S, Sp, and Sg, and these images are
generally misalighed or out of scale relative to one another.

System 100 can further include an image detector (not shown)
coupled with the processor. The image detector detects the images which
projectors 104A, 104B, and 104C project on panoramic projection screen
102. Processor 112 determines the discrepancy between every adjacent
pair of these images, by processing the detected images. Processor 112
modifies the images by substantially eliminating the discrepancies, and
each of projectors 104A, 104B, and 104C projects the respective modified
image on panoramic projection screen 102, thereby enabling the audience
to obtain a substantially flawless and seamless view of panoramic video
image 150.

For example, processor 112 determines that there is a gap (not

shown) between an adjacent pair of images projected on sections S, and
13-
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bet ween the i mages on sections SA, SB, and S, and
these images are generally m saligned or out of scale

WO 2doat1293e7 t 0 one anot her. System 100 can f urt hBCT/IL2006/000624
i nclude an i mage detector (not shown) coupled with the

Sg, ai® ﬁ%%%; §r§%ﬁ;}\érmi‘g§ gﬁég ﬁ%%othe@%t S8 Of 'ir?]%lgie'éa%ﬁélg"n’(]ﬂ?‘f Bnis

proj ecto 104C proj ect off panor

gap i substantiallycelramatéd. frétnoibessmwdifld@ piit of imagesthrejected
di screpancy between every adjacent pair of these

by projagiers WA esdei M Bgrasnecivele dbie gap és substandialyrin the

oy Pl el PR P S ok o Sl biveor

thes@iuit B TPIRie 8 thel Hepis RRRARan il e fortd Rl Bapezoid

thenapidcsser t 01 Dipepformnts aulpahsiationl bydfa avtatiem petlveen these
seanl ess vi ew of panorani c video i nage 150. For

pair ef dmsiges. giscgeptarnibe eithelr alongsa thadizontalr axis (nat ghpwn)

f énot shomnr).bcztvvegn an agj ceg; iair of. ima es f

O PRSI ¥ PTOIPEOL: SGHETEA! Y 8NG RY = a%fsoﬁ'a%ﬁq (not
i j fads , h that thi

shovird? JTHAGAAEE 10 B BpRRb il R e b fred pa r oo

| mageks pF frtiidreskdmply, girecksssr 102AdatedniidBihat the pair of
resgectlvely. If the gap is substantially in the form

adjacent inages gpejectash g opasssamia 2pajectiomssareen 102 by
proiedtd Jeh anil AN argedf ffiront scafeieans diengte prodessor
112 BAATE el A A4 OBSEANEN] ) Sl ol
ther@dforOnaehprojeowire! 104As 1018, ahawnp4cf {oﬁ@j@@t dheCrespective

pirﬁ(ﬂ ection screen 102, along a vertical axis thereof
modifiest inRERs) theaudience gereeivesepanoianict vdeaxinagasi &0 on

pan ARSI SRR erdHr 82 B o S AL Ao et Semess

manﬂ%?,l §$tif %v?iﬁgetﬁ'é SRGroY n‘i’Ja%bHa%héoé‘i?c@gfréa%‘ﬁ?siaéeche
of differen cal’es, an ence processor nodi fies

cocKpitesfetheaaircefit.i mages to substantially unify the

absol ute scal es

Alternatively, processor 112 can calibrate system 100 according
to a plurality of fiducials (i.e., landmarks) located at the edges of adjacent
pairs of the images. A first calibration image (not shown) projected by
projector 104B on section Sg, can include for example, a first fiducial (not
shown) at an upper left corner thereof, and a second fiducial (not shown)
at a lower left corner thereof. A second calibration image (not shown)
projected by projector 104A on section S,, can include a third fiducial (not
shown) at an upper right corner thereof, and a fourth fiducial (not shown)
at a lower right corner thereof. If there is a gap (not shown) between the
first calibration image and the second calibration image, then according to
an output of the image detector detecting the first calibration image and

the second calibration image, processor 112 detects this gap, and
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t hereof. Once projectors 104A, 104B, and 104C proj ect

the respective nodified i mages, the audi ence perceives
w@awenzo3)T vi deo i nage 150 on panorani c proj ecRCDIL2006/000624

screen 102, in a substantially flawl ess and seani ess

detefRMEY ;ha?tStHé‘ ﬁvétemd%ra%&ensmgpgaae\nttn%%gﬁﬁrdaﬁpgcial, and

alrcraft from nsi € cock of the aircr

that g secand Yielucial s aot atigned Wdtte dre flrity figueislyst em 100
according to a plurality of fiducials (i.e.,
| andﬁﬁozeyssobcb&edsoaﬁrajméh@dgeeraiforad}fapmjecwsr130% and
he | Afirst i brati i t
1048, SulE ARt tye e Bugal ko aBbadd e Gid Bdickhanddne
. N ' i [ .
secontf B, fighel: wit $16" Bk S, HiseRREy, the

imagéls Whichvprojetitdrsc 004Ar aidieli0dB préjese oM papatamicpréiection
I mage (not shown) projected by projector 104A on
screenrcilZdugng a sealHirobuaperationiofdsystenc1 @0, onseciiboary, and

. [ s f daf h
Se. ESREEIET moe SHhsiRstal of f8ama SRels i Futheragre any
i s " bet the first
gaps‘cé?%@it%% "‘iﬁﬁg%% %’%%I{rﬁ@%\é\ge%ong \tl:\gleinbr a? [ olnr ismage,

t hen e epirdsol dfotian aﬁghm)éntpbrdchﬁjdr@a@ﬁ tHet fgislals, a left
detecting the first calibration image and the second

edge fnobshoney) ofrthe firgiriotags @ndL a2rigbt edge (notsshawn) of the
arg{jdeterm' nes th?t the first fiducial is E"gt al i gnfd

secopd; fnage ean rveiaRicinathis FRE] hRECGasS Ok L ha Fan gurirgl the
. : . ¢ ¢ hofi Lo

operfofioht BHBRRS s/ A AR D SDLA B e EREERTEard e

rightseddie tdret elifrinateds froht dveigels WhicH ipgbREtofst hoBAcahbi 104B
_fiducial, and the second fiducial is aligned with the
projeai uen Hodnaramiel prajection saveenet02.t for exanyde Wy chopping a
.projegtors 104A angd. 104B project on p ram .
portiBhhEfie hadBtedh tnissMiiorg POISITS T HAAOREA 143 Rplect
y oy _
ine A3 o 08 AFTEARR, SUBBID St suRERRTRINAR Jyaif pise
ther@bpdwbehand paroranme &fded ﬁnébemﬁtﬁtsﬁﬁabﬁénﬁanféébinléés.
the alignment procedure of the fiducials, a left
Projector 110 projects an auxiliary image, such as auxiliary
image 162 (Figure 5C), which should also spatially conform to panoramic
video image 150. If auxiliary image 162 includes a two-dimensional map
such as auxiliary image 162 (Figure 5C), then in addition to temporal
synchronization of auxiliary image 162 with panoramic video image 150,
the spatial synchrony thereof should also be provided. The spatial
synchrony can optionally be performed by methods analogous to those
described above with reference to the production of a substantially
seamless image of panoramic video image 150.
Alternatively, projector 110 can be located below beam combiner
106. In this case, projector 110 projects the auxiliary image on beam
combiner 106, and beam combiner 106 reflects the auxiliary image toward

the audience. Thus, the reflector can be eliminated from the system. It is
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edge (not shown) of the first image and a right edge

(not shown) of the second i mage can overlap. In this
w@eame/12930Dcessor 112 can control the operati onP@F/I1L2006/000624

projectors 104A and 104B, such that the left edge and

noted MRaf f@beﬁﬁﬂéﬁﬁgbﬁgéﬁ%%% SHehicat Qﬁ%?glé@?fbr example,

projectors 104 proj ect on panoram
45 dgegreest iclockwriseenwith2 reépectetamahe dptical oagisndetween the
portion of the images. In this manner, projectors 104A
pancgamia puejestionesereaheandrthei akdienaad In fhaisr ¢age, theagejector
. such that substantiaglly,no overl exigts ther
s IGEateATeaiY BhRtPathe bEARD Forbihaisoti€ felfecior can be
. . y r agw
climipae A2 Yo SO, SR 08 Helfih Tombich RIBEIS i auiiary
imag@@liredﬂy Wwalbtiedaadlishicepat i al |y conform to panoram c

video image 150. If auxiliary inmage 162 includes a _
t wo- iReferenaemds naw suadeato duigiure aby Whislle is62 schematic

. Ei 5C), . th ' ddi.ti to t l. .
lustgficdhyoh 4 SREIE Gpr RBETAIESy MerayeleIB 2 hrigtsadorongrative
J . . ;
accolip el ShpblitaSRLtt ey SSRGS B
200, = patgutrisgstobyicadt i asusarahtgface t acddrdity €6 30y ihpet from
above wth reference to the production of a
a ussubraspectivel §f epandfea Pluralife affopiionsg intleded dacan makdiary

kol BhsSiger TS Db ReEiRc) Hah Pt

. i . n 1 .

5B, iR T1BRSAESS ol (7R 4mORg R TPk T Te: dig 7. in

auxilidrg imaslienad didplayed hen ek daterfacean 18 Bkemimteifade 116
fromthe system It isnoted that the beam conbi ner can

prodgeesrarndwiipuit aceordittg doothis fegleetianpby, operateridés, and
Wi Wi th resasgazto an optical axis between the

ltE‘Ck er
sends i QHIRUtIP Hrecess een and the audience. In this
casejnt ect [ 58 i { b e
conbilﬂep,?o%@'%gf?%%’t 3?é can}@g gjlnlé na(%,ae% ?}ég%%?ﬁ\ég 8" a
pancraatieimagel i$ retleard domi actatabbbecbecbhéingult théidutput.
_image directly toward the audi ence. _
With reference to Figures 4 and 5C, processor 112 retrieves panoramic

image data respective of panoramic video image 150, according to the
selection of option 174 by operator 118F in procedure 200.

In procedure 204, auxiliary image data respective of an auxiliary
image is refrieved from the database, according to the output. With
reference to Figures 4, 5B, and 5C, processor 112 retrieves auxiliary
image data respective of auxiliary image 162, according to the selection of
option 174 by operator 118F in procedure 200.

In procedure 206, at least one projector is directed to project a
panoramic image on a panoramic projection screen, according to the
retrieved panoramic image data. With reference to Figures 1, 4, and 5C,
processor 112 directs projeciors 104A, 104B, and 104C, to project

panoramic video image 150, on panoramic projection screen 102,
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Ref erence is now nade to Figure 6, which is a
schematic illustration of a nethod for operating the
waeywbam3of Figure 1, operative accordi ng to anPCTErR2006/000624
enbodi nent of the disclosed technique. In procedure
t .
accofitg. 89 (e} BehokdmRt TR ot WHRH prolbitadie 17 Loigioved
fromddatababerid4, tiy prbcegtiredR62i ncl uded in an auxiliary
i mage displayed by the user interface. Wth reference
t o Filguresedurel 208nd PRYjestdT ist direatesirtas preject the tawsiliary

A T O R D —

LAt (que%§5§ t [ at t: ki
Screéglﬁé ?gﬁaéégé’%?r ator qq@Fﬁ&Jgﬁ% rgengs cﬁﬁpgll|_tgﬁ¥ ﬁﬁaateodata'
Withprefeesissy td IRigules prr, ot ednte5€0%ropesssanio direes gedjactor

respective of a panoramc image is retrieved froma

110 datproient, awdliandimage ol 62 o biegam .combineret @ eaceonding to
tne Ul atdd SalbiuR TRk i BoIST B SEigoo 114
i PREGEIL 040 BUSTS SRS Foo8! IRRid] oM alt 4 ramic
projedtige séaeen r e8Reghdvihedfarlienosi (Viewers Me®AI s118B, 118C,

retrieved fromthe database, according to the output.
1180 1 h8Eecabd@paratar H8fy.es 4, 5B, and 5C, processor 112

o A LSS SR BB
auxill?eg‘g;ﬁﬁgge L3 RHE REPC %@gp@@gg@ kRe HRGELY SadllfaryPimage

€ projector is to proj éct a panoramc

datal Witk refereneantyy Rigurepr 9] 4ChhanN5SC peetesaHic P 2iditedte user
the retrieved panoram c I mage data. Wth reference to

interfacsurids 1o displayd asgjliasy derager162,2adcersing tor he awdiliary
. 10 104 d 104 I 0] ect ' j [
magkOg At P A B oS o B e R B e
204,15, PRRPER 160, SohOIL | RBEEARSS Db 1A A6 e
performed simultaneously.

In procedure 212, a combined image of the panoramic image
and the auxiliary image is produced for the audience, by transmitting the
panoramic image toward the audience, by the beam combiner, and by
deflecting the auxiliary image toward the audience, by the beam combiner.
Deflecting by the beam combiner can include reflecting or refracting the
auxiliary image toward the audience. With reference to Figures 1, and 5C,
beam combiner 106 produces a combined image for viewers 118A, 118B,
118C, 118D, 118E, and operator 118F. Beam combiner 106 produces this
combined image by transmitting panoramic video image 150 there
through, and by reflecting auxiliary image 162. It is noted that following
procedure 210, the method can return back to procedure 200, for the user
to select another option in the auxiliary image displayed in procedures 208

and 210.
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In procedure 208, a projector is directed to project
the auxiliary imge toward a beam conbi ner, | ocated
wheieaza30t he panoram c projection 5 screen andPEIIL2006/000624

audi ence, according to the retrieved auxiliary imge

dat ay+ Witihpke j , cKille@N

pr ocas SN DESURPRAGEIS Ky Berseng, §fIA ih Ae, art that the
disclesad lteehpiduesigenditiimited He awhabivhs esenl particdsidy dhowrt and

the auxiliary image data which processor 112 retrieved
describesh bereipabevel Rathepribeeaoepe 20l thasalisclosadi teshnigee is

. 1S, | ocated between pano 1C O projection screen 102

definggl Ol b INE & '@S(M@[BHBA, 118B, 118C, 118D,

118E, and operator 118F). In procedure 2 10, the user

interface is directed to display the auxiliary image

for the user, according to the retrieved auxiliary

i mge data. Wth reference to Figures 1, 4, and 5C,

processor 112 directs user s interface 116 to display

auxiliary image 162, according to the auxiliary inmage

data which processor 112 retrieved from dat abase 114

in procedure 204, for operator 118F. It is noted that

procedures 208 and 2 10 are perfornmed sinultaneously.

In procedure 212, a conbined i mage of the panoramc

image o and the auxiliary inmage is produced for the

audi ence, by transmitting the panoram c imge toward

t he audi ence, by the beam conbi ner, and by defl ecting

the auxiliary inmage toward the audi ence, by the beam

conbi ner. Deflecting by the beam conbi ner can i ncl ude

reflecting or refracting the auxiliary inage toward

the audience. Wth reference to Figures 1, and 5C, 5

beam conbi ner 106 produces a conbi ned i mage for

viewers 118A, 118B, 118C, 118D, 118E, and operator

118F. Beam conbi ner 106 produces this conbined inmage

by transmtting panoram c video i nage 150 there

t hrough, and by reflecting auxiliary inmage 162. It is

noted that follow ng
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procedure 210, the nethod can return back to procedure
200, for the user o to select another option in the

w@eoosl1280y | mage di splayed in procedures 208 apcii/BL2006/000624

10.1t will be appreciated by persons skilled in the
art that the disclosed jggue is not limted to
what has been parti cul a‘?ﬁ%mgﬁgvm and descri bed

ISyseemaferv dispRayiRgr ah nglEpein®agd hen & piekb@isgd display, the
technique is defined only by the clains, which
sybtayw.cOpNENg: System for di splaying an auxiliary

i mge on a head-up display, the systemconprising: a

pano PRRROIABICRIOIRFTALPEESN at | east one proj ect or

or L9851 DB AR 99 ErdBRARa Y i oRRRIFORRep s

Randrami€ipofettion H6RENC BRI pahorasié Hshaer! M@ﬁ@aﬁgwééd by

panor am ¢ projection screen and sai d audience;

@nofediemcef or proj ecting said auxiliary inmage toward

sai d bEam conmbi ner, said (geam conbi ner, producing a ., .

conbPnEGAMERRMBINGS 2 [QF3IAM PAWREN mAd BARCKHNE projection
L4 ' : sa.d audi ence, by transmtting at

Igggé%ﬁ %mé%ﬁg‘%éq%ﬂégh%bgm c imge toward said

audi %nﬁﬁ)jeé‘féﬁ fb?fﬁré}"édtiﬁ? St @tNah Rhige BARrY R4 theam

sai d audi'ence, such that said auxiliary i nage appears

coosziner osaigi Heandcomtineh produdidgparmambined image of.said

The system according to claim1, further co ng a

. npri sij,
PR %Cf'ma%o?m%gsﬁignﬁwﬂ Y image, d rasﬁggﬁé@‘?ﬂﬁ@, by

Lk pan LGy | e auxi | i i d .
SarRhi"3) By o1 2940 it P8 g, saic
RdighEd| andn@fatingaseidl akiialyeageCioviard 8hicRBRAENCe,
sai d audi ence, sai d user interface producing an out put
such that said auxiliary image appears closer to said audience than

said panoramic image.

The system according to claim 1, further comprising a database for
storing panoramic image data respective of said panoramic image,
and auxiliary image data respective of said auxiliary image;

a user interface for displaying said auxiliary image for a user
among said audience, said user interféce producing an output
according to an input from said user, respective of one of a plurality of
options included in said auxiliary image; and

a processor coupled with said at least one projector, said
projector, said database, and with said user interface, said processor
retrieving said panoramic image data from said database, according
to said output, said processor retrieving said auxiliary image data,
according to said output, said processor directing said at least one
projector to project said panoramic image on said panoramic

projection screen, according to said panoramic image data, said
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4.

according to an input from said user, respective of
one of a plurality of options included in said

w@eoosl1280y | mage; and a processor coupled w t hPGHIIR0@ 000624

| east one projector, said projector, said database,

SR S Sl RSBACE LB el FARe S8y maoe or

chtid ez corobindrpactordiag dosdig Wuxiltydinfdgs @238 wherein
retrieving said auxiliary inmage data, according to

Said pangamicsimage rand said alixiliyi iageai areatempasally and
one .projector to project said panoram c inmge on said
p%ﬂ%@%moﬁ%?gé?iséﬂjcg&?@én, according to said

panoram ¢ i nmage data, saidprocessor directing said
projector to project said auxiliary inmage on said beam

Condi s\EstenpcRyotding tto Sith abxiflittiaey dormpesiRf & reflector
wherein said panoram c i mage and said auxiliary image
dpeateshipelow sgiddpearpaombingr, proj ected i n synchrony.

3. The system.accordi,ng.tq claAi , further .conprising.
S oA SAIR ROISRT it leSaoh BRRVE IR s eCHe ABF Said
St?é FHO%Sﬁ:lte?r is | ocated above said reflector and
sal d beam conbi ner, wherein said projector projects

sai d veeidin agaidi projectsy profectef daidt auxiliang W€ on said
said reflector reflects said auxiliary inmage toward
geflectosaandonbi ner. 4. The system according to claim

' < Bl ] ARSI S RS GR oera sai
ST P o Parent plactic plate O
The system according to claim 1, wherein said beam combiner is
selected from the list consisting of:

semitransparent glass plate;

semitransparent plastic plate;

transparent glass plate; and

transparent plastic plate.

The system according to claim 1, wherein said auxiliary image is
selected from the list consisting of:

menu;

cockpit of an aircraft; and

informative data.

The system according to claim 1, wherein said panoramic projection

screen is in a concave form.
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5. The system according to claim1, wherein said
auxiliary image is selected fromthe |ist consisting

w@beoerreas; cockpit of an aircraft; and i nfor maPCwBE.2006/000624

data. 6. The system according to claim1, wherein said
PPeSYBemPaoterehing loSEaRAN| Wiietel BpIasoh8! &f daid said
The system according to claim1, wherein at |east one
graneiiamicaintage rarvchisiacd i amdéarynimage ds asedettert Yromeie list
is selected fromthe list consisting of: still; and
\WGUIStiRG OFhe system according to claim1, wherein
Saidsﬂprlgﬁﬁt one projector conprises a plurality of

proj ec 0P0%nd wherein each of said panor am ¢ i nages

i's supgégntially seanml ess. 9. The system according to
claim1l1l, wherein said user interface is selected from
the list consisting of: visual; acoustic; and tactile.
lﬁﬁ Met hod for displaying successively an auxiliary

i hRQSYSIEN aecarding te shiay 1, wherein ratdl ablgastwing projector

RABAEE” s BT olnsBloetR ard awRerefcj Gact ot said
. 1 : H d t ; d- t.
S LR e TP, Tmge tovard

beam conbi ner, | ocated between said panoram c

rojection screen and an audi ence, according to ]
gﬂ;@wﬁtgm AEOrdinga to apl@im 1, wherein said user interface is

selected from the list consisting of:
visual;
acoustic; and

tactile.

10. Method for displaying successively an auxiliary image on a head-up

display, the method comprising the procedures of:

directing at least one projector o project a panoramic image on
a panoramic projection screen, according to panoramic image data;

directing a projector to project said auxiliary image toward a
beam combiner, located between said panoramic projection screen
and an audience, according to auxiliary image data; and

producing a combined image of said panoramic image and said
auxiliary image, for said audience, by transmitting said panoramic
image toward said audience, by said beam combiner, and by
deflecting said auxiliary image toward said audience, by said beam
combiner, such that said auxiliary image appears closer to said
audience than said panoramic image.
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produci ng a conbi ned i mage of said panoram c inmage and
said auxiliary image, for said audi ence, by

WO e@nda3dt i ng sai d panoram c i mage toward sai dPCT/IL2006/000624

11.

12.

13.

14.

15.

audi ence, by said beam conbi ner, and by defl ecting
THed ABdd Adcdr Wa5fin 5309 RHEFEIRC RaidY pisictiure of
beam conbi ner, suclt that said auxiliary inmage appears
prodecingcamprses thersith-phacedwiedopprajeeting saigganibtamic
The nmethod according to claim10, wherein said
pnagedqndsaid awgliary imageipierworahand spagabsyachrony:
projecting said panoram c i nmage and said auxiliary
i mage in tenporal and spatial synchrony. 12. The
' C Lk ik D B

A POt LR, ALK REpERERG, i cBures
ofid auxiliary image for a user anong sai d audi ence,
accordinﬁ to said auxiliary image data before
per f eingcHpg sai Upgir bietace dﬁﬁFgaWﬁéH@;al@ﬁhaW image for a
prelimnary procedure of retrjeving sajid auxili.ar
Mises A mang. PRchALCITmnaaBcoiind 8 s8R Guiifésy iftdoe cata

j j > ; ing to claim
it il L A NN
pr odec brairfimiagly Qropetiuré asforetiiavinio saidc elukiliargriniage data
said user, respective of one of a plurality of options
iffrh @idatabaseaagcardingitargn puiid, ofBaig uspsdnieyfans. d
user interface. 14. The nethod according to claim10 ,
further conprising the procedures of: directing a user
[ s t ' Sk gnaakxi ki j o i
TE By’ Soch i tordatinit Wi LERATaIRY o prefhinary
qabaediafen bt ppediicing saidselitbut! acediding 46 ®rsefketiorgby said
and a prelimnary procedure of retrieving said ) )
prassr debpecting ofdang of oan plugalitibat Qptirsoriaciugledo imrsaid

%UJ i Vatry?lfnasgae', ‘éiéﬁ%{:ea tyeééi%lct?sler interface.

The method according to claim 10, further comprising the procedures
of:

directing a user interface to display said auxiliary image for a
user among said audience, according to said auxiliary image data
before performing said procedure of producing; and

a preliminary procedure of retrieving said panoramic image data

from a database, according to an output of said user interface.

The method according to claim 14, further comprising a preliminary
procedure of producing said output, according to a selection by said
user, respective of one of a plurality of options included in said

auxiliary image, displayed by said user interface.
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15. The nmethod according to claim 14, further

conprising a prelimnary procedure of producing said
woeaopae93oaccording to a selection by sai d userPCT/IL2006/000624

respective of one of a plurality of options included

16. The At éé@éﬁdiﬂr)%faﬁf’leirﬁp'1@¥eﬂh@eiﬁais%iél'5gfocedure of
t ho 10,

interface.16. The d according to claim

wirercting sead grpjeatedoomprisedi sumprocediaied gft oj ect or

conpri ses sub-procedures of: directing said projector

to prbestingssaid pivtectonrty pieiee salaraxiianeimageoioward a

| ogat.ed, bel.ow,sai d be conbj . an efl ecting said

saipeR gt ol SRR IfbndoHRMG satd beam

conbi _ . - R
S L s s U K

oopsiaeri al | y as descri bed herei nabove or as

illustrated in any of the drawi ngs. 18. Method for
di spl ayi ng successively an auxiliary inmage on a

17. SEeHR Pk PPy o8h ! BURIHEY iadR &0 on Read-df display,
iddcdpdingieany of Blaifls §1sdbeMinfigfly as described hereinabove

10 or as illustrated in any of the drawings.

18. Method for displaying successively an auxiliary image on a head-up
display, according to any of claims 10-16 substantially as described
hereinabove or as illustrated in any of the drawings.

15
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