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VI SUAL DI SPLAY Field of the invention The present
invention relates to visual displays, and rel ates
w@arbiocsBarly to optical flat panel displays, PgT/wiz@i001171
2D vision or 3D vision can be seen. There are various
categories of electronic di.gpl ay technol ogy. These
i ncl ude cat hode ray tube displays, liquid crystal
di spl ays, plasna display panels, and rear projection
di spl ays. The advant agEsUabdifiPdatvant ages of each of
these di splay technol ogi es is understood, and each of
t hese technol ogies find their own niche applications.
Fieldaiftthel tnveatiob ube di spl ays and |iquid crystal displays
are currently domi nate the display market, though
ot her technol ogies are energing as viable alternative
Thef gresdn€li@Mingbe Relafd 16 0aRuL ﬁ;[spli?réi,pétﬂym@@@s] p&AEAIIAS 10 Aptical flat
an_exanpl e, cathode ray tube (CRT) televisions Temain
panglstisnkasst by whichi2d) wisiogios AR wsien capbesesn,
proportionately |arge and heavy for the size of the
screen, and do not offer a high definition display at
Backgrafidor dabl e price. Liquid crystal displays (LCDs)
are energing as a significant market segnent. LCDs are
nore wi dely used as conputer nonitors as well as
Thesd arengriotiatdtegugies iofitlctrhitic displagttesttoldgd!t Théseahclude cathode ray

tel evisi. lication. The | f wasting |
tube iy AR AERR RIESoBleeE dIsHsy onElersidFRd pigiection displays.

TheQIVhAAEERAHd GiddtvaRlagfiCodiRh HTAhARVREJING 'te%ﬁﬁolo@k@%derstood,
di SE| ay panels (PDPS) have the advantage of sfim

and \gcky rff, thased teginelogies doidotheir oo mithey applivationsurGathasle. ray tube
. 3 r I | ow.vi el d
displ e R IHE] Bt LTS ere SHEERNL il Phe RAIEY B, though
otheditsjhhalpgieans: emergingersnasbily elterabtixe fon tdlevisionahd bigpeter display
area display as long as the application has no strict
applll‘iaﬁP?s'of | ongi t udi nal space. Mbst projection style
technol ogi es are not for outdoor application. It is
al so regarded as a chall enge task to use current .
As ) gxamplg eathpdspay fubs (pRb) Eg?é‘?"é%}oﬁ%rem%lb datpimnt. G RE delevisions

r RGBS, g HORS BL GTBEEOF g AP oo
hight definition ggisplantatpamoaffvedableupriner Lopid amgstdlodisplayeLEDs) are
emerging as a significant market segment. LCDs are more widely used as computer
monitors as well as strong challenge into the lucrative flat panel televisions application.
The issue of wasting large amount of back light sources due to LCD working
environment can not be avoided nevertheless. Plasma display panels (PDPs) have the
advantage of slim volume, and well as colour intensity and saturation. PDP production,
however, currently has a low yield rate and are accordingly expensive. Rear projection

displays are an alternative solution for much bigger area display as long as the application

‘has no strict limit of longitudinal space. Most projection style technologies are not for

outdoor application.

It is also regarded as a challenge task to use current electronic display technologies to

display 3D video images without substantially enhancement of optical components.



di spl ay applications. Summary A display technology is
descri bed herein in which optical pathways are used to

W@ ploy78B3 ght to picture el enments (pixels) of BCT/AU2005/001171
"wavegui de" display. Lines of light information are
vertically or horizontally.gcanned onto the display
screen via optical pathways using Iight coupled from

light sources. A visual display is forned by picture
A net glepils exists for redisplayTirehipsilegsiihat providestfyrtbgreoptions for selected
: ' oupl ed to optical pathways through which
mﬂﬁ@%ﬁ%ﬁkéxgﬁpplied to the picture elenents. Light
sources, controlled by control hardware, transmt
light to the optical pathways by scanning |ight from
the light sources to different optical pathways. The
i ght sources and the optical pathways are nutually
oriented so that light fromthe |ight sources can be
scanned to different optical pathways to formthe
di spl ayed i mage. Control hardware is used to contro
swtching of the |ight sources to generate a still or
video image. Different configurations are possible to
scan light fromthe light sources to the optica
pat hways. The |ight sources nmay be nounted on a
rotatable substrate, which rotates relative to the
optical pathways to scan light to the optica
pat hways. The |ight sources are directly coupled to
t he wavegui de channels. Alternatively, a roller
revol ves at steady speed to couple (or scan) |ight
rays into the wavegui de channels. The |ight sources
can be fixed, and used in conjunction wth a
transparent roller having a reflective surface al ong
its dianeter, which is used to reflect light to the
wavegui de channels as the reflective surface rotates.
Direct optical coupling involves direct |ight
transport fromthe |ight sources to the optica
pat hways. Indirect optical coupling involves
reflection via a mrror between the |light sources to
the optical pathways. A rotational relation exists in
both cases to effectively scan light fromthe |ight
sources to the optical pathways, as described herein.
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Particul ar advantages of the designs described herein
are that there is no electronic circuitry is required
wo@rooblerseld spl ay screen surface, and that ther ePCFAUL®S/001171
possibility of repairing electronic parts and faulty
i ght sources. Further, indgstrial production can
besinpl e and requires | ess capital investnent. There
is no technology barrier to produce panels of various
Semimaes, formats, with only a few snmall nodul es and
conmponents. Display panels capable to show 3D vi deo
images with or without eye gears can al so be nade by
A display teetotohagyolyydeséddsedr heptin an vdfickd optidah gathlgys hre gsed to supply

. hemati ¢ represe tion of conpgnents_ of t . .
tish R e csdetmee SERE bES v st ABPRY Fifgs o5 Bty information are
vertfallg bR hozonelyess eitied! dnfdlthe fdisplayeschad Vi oticaP Bath @Ak using light
opt1 cal  pathways that form part of the wavegui de
coupled Homylighi seWicted herein. Fig. 3 is a timing di agram
for a sinplified image di splay using the wavegui de
di spl ay described herein. Fig. 4 is a timng diagram
A vofuallidisplayeist fogingd the! pistirs elemeitn sorugiadlsf dhe \astyiengletngnts are

J ' Li. ] d_i ] i.d .
kR, B oot B B o e i
elemenpy. dsightt sduress, obntedlidt by cantrali ligdwhrey thatdmit light to the optical
patt A Do o Ao e Rrgeeso i latend amanmegvays. The light

sourcBPARISAE bpiidD @aﬁhﬁmﬁ@&k Riktudly Sidkdd D that gk GORH the $i8hi Rdurces
conj unction with the wavequi de screen syst em

can rhep pesgpert & differenty optical mathwaysite forme thendisplayed image. Control
| . | . u . -
hard 08 28 L ARt Rl GNP RALED HARES: 2 gor video
imagesi gn option fromthe systemrepresented in Fig. 2
Det ai | ed description Fig. 1 schematically represents
conmponents of the wavegui de display 1000 descri bed
Diffehe bonfighratone Gie @ossitilé & BcakORght Wi Rhélligh sbt8ceBlo the optical

I mage_provi ded via optical pathways
pathwayg. The ?ight sources ma?r be mougted on g rotatable substrate, which rotates

relative to the optical pathways to scan light to the optical pathv{fays. The light sources are

directly coupled to the waveguide channels.

Alternatively, a roller revolves at steady speed to couple (or scan) light rays into the
waveguide channels. The light sources can be fixed, and used in conjunction with a
transparent roller having a reflective surface along its diameter, which is used to reflect

light to the waveguide channels as the reflective surface rotates.

Direct optical coupling involves direct light transport from the light sources to the optical
pathways. Indirect optical coupling involves reflection via a mirror between the light
sources to the optical pathways. A rotational relation exists in both cases to effectively

scan light from the light sources to the optical pathways, as described herein.

Particular advantages of the designs described herein are that there is no electronic
circuitry is required on the display screen surface, and that there is the possibility of

repairing electronic parts and faulty light sources. Further, industrial production can be
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200. Light sources 300 are controlled by contro

hardware 500 to supply light to the optical pathways
WQRds/0f88dl | er nmounting 350 is a transparent cRCT/AUZ005/001171

intersected along itsdianeter by doubl e-si ded

reflective surface, for reflsecting light fromthe

i ght sources 3 to the optical pathways 200. A power

supply 500 powers the |ight sources 300 and notor 400,
simpls candengquikssolebse capgial] iltwctp@nle rTheke iscom tigabiology dhaeries to produce

peng S KNG SiBSElu e ofty B9 R BafitFi ot ERAREERS. Display
pan¢le sapabbeth show fBl]DtWO ifeped withel evithobt gye gears can also be made by

. schematically represents the wavegui de screen 10(r),
thls\ﬁiﬁ%egﬁ%%n be substantially flat and rectangular in

shape, as is the case Mﬁth exi sting displays. Curved
shapes, even 360- degree "w ap-around” displays can
Desatiptiomef grawvinged to suit specialized applications.
Regar dl ess what screen shapes are adopted, the
princi ple of operations remai ns unchanged. The

ui.de screen 100 vides a r tively.transparent .
Fi o 1 SRR EBPS PLFOBPaOH g o THAE HARPOE Cgtpribed
herd®y, the optical pathways 200. Individual pixels of the
wavegui de screen 100 may be effectively Immby [ mmi n
di mensi on, but may be greater or snmaller dinensions.

Flg rﬁ&taas@ﬁéilné’ﬁc fégferséﬁi%tﬁfn d}‘a)ﬂﬁéx%gbﬁe 96126 ghd ¥p %&R{%&v that form

for convenl en ot he rrangenents

Pmﬁmaww@ﬂemmm@tdélﬁm%d pi xel s can al so be

adopted if appropriate. A rectangular nmatrix may of

course be square or nonsquare in dinmension. Further,
Figthés p rtﬂm'ng elidpandar aeimpléficteinmgei dellay nsiag thotvabeguide display

cé@)@g utally delineated. Light fromoptical pathways
des S’E?lrﬁl ffuse though a localized area of the

wavegui de screen 100 to appropriately formpart of the

di spl ayed i mage. O her deS|agns may call for a
Fig.fhisadiming diagranof differem sigit pvla%tra@amwi for yaryingrthe intgosity of

t I
sl Sl SR N B, o

desi gns are not descrl bed in any further detail.

Fig. Ogt ] caI ematlcylepresentatlon of electrical circuitry for implementing control

hardware for the waveguide display described herein.

Fig. 6 is a schematic representation of part of a rotating roller for use in conjunction with

the waveguide screen system represented in Fig. 2.

Fig. 7 is a schematic representation of a 3D display apparatus whose waveguide pathways

have been modified as alternative design option from the system represented in Fig. 2
Detailed description

Fig. 1 schematically represents components of the waveguide display 1000 described
herein. A waveguide screen 100, which displays an image provided via optical pathways
200. Light sources 300 are controlled by control hardware 500 to supply light to the

optical pathways 200. A roller mounting 350 is a transparent cylinder intersected along its
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Opti cal pat hways 200 can be fornmed fromoptica
fibers, either a single optical fiber or a cluster of
W@pioko#isss i bers form ng a single pathway assocPEl/ati2005/001171
with a single screen pixel.Typically, a single optical
fiber can be used, with a csoss-sectional dianeter of
750mm for exanple. Thicker or thinner fibers 20(c)
may al so be used. One suitable optical fiber 200 is
diamtetee Hyldosblstaiddd BBEotivelsudfates fapetleting flightfroppllishitsoutees 300
[
to thg ogﬁiaqg)gﬁl%ga a%gﬁ ﬁ{ﬂ%&%{]gup%i §0é«1§1§ IS %e?l?éi?‘be%c asg%ﬂ\@efind motor
400t iirl aplyidsd bén.tsedl So A0vep ribw icomtroli deﬁzl‘eOMﬂ i(gﬂht:r power supply

sources 300 to t di spl a l.ane screen
arroEREHS oo 5 eE§Piad QenRbae R dRTEn Grigioyss By ot Bgperibed
in fifr®et MRaibBEIE/RN 100. One way of achieving such a direct
coupling is using an optical adhesive. Small apertures
can be forned in the rear (that, non-display) surface
seen 100 to accept ends of the optical fibers
Fﬂm% d@@%g@% aperture represents a respective pixel of
the screen 100. Such an aperture provides a channe

o | ' h her. 200 b
g el e rRRls BF ypktdids FRep 0, AR RE bk Shpsaelly ot
and kdteankeRf i0h: jﬁh easSig tleefast (dfhlexiaing cﬁ;t;ﬂ@)}/st Guived rsha!;&s even 360-

opti cal coup bet wee optjc fibers 200
degiph S e ah-GENIOGISPIRYSSCas %gev@rvag e rﬁuétv%m&ag isf aepligations.

Reghilegt \Qhe{tc chEéi{ hap&! G Fdapbd,t Yo fprPRIplE dfi BBérations remains
assenmbly, though various nenufacturing techniques can
unchsggedsed. Alternative choice that requires no optic
fiber 200 option is shown in Fig 7. In this design
option, optic lens 210 |ocated at the edge of the
The lwaylguide acreen 5100 | fratidenarelativety ifaespranae or rirapsiotert enelium for

f. d t I f di .
e Yobt el ed 06 B Sbica) e O By 8 B8 pr he
Wavbglﬂ@@ scr@nS1 00 R b effestivel! 1 nia HFANGS mﬁuﬁ@@m; biitdnay be greater
geonetrically like a sector into coher ent e‘ﬁgt beans
or qmll@r | dimepFipns. t Ae reciangulnr omask Of Jixels 1sagenekalbe pretamed for

cont ect | c\;/%‘ﬂ ta?x'aﬁ odfshy @u&le%qﬁatﬁeéé Vﬁﬂfﬁﬁ%ﬂ&—%ﬂ%ged pixels

sur aces 220 and 230,
can alsc basdopied ddippropedatee A nep@hgulmamlway obeourssdher wpargdr non-
waveqgui de pat hways 200 before exiting fromthe

Sqw%%?ﬁ%ﬁwﬂg?%endlcularly In theory |ight beans profile
is far less likely to be distorted during its
opagati.on, Wit hi.n such anotlc wavegui de S es, .
Furthgyy E@cﬂf@‘ﬂ?‘? howdaries betesn piplsineeqd pat ﬁf‘g y a?alg‘é“f?ted- Light
fron® Bptdal Pathways 200 can diffuse though a localized area of the waveguide screen
100 to appropriately form part of the displayed image.

Other designs may call for a waveguide screen 100 that is fabricated from a matrix of
optical elements that have minimal optical interference at the interface between pixels.

Such designs are not described in any further detail.
Optical pathways

Optical pathways 200 can be formed from optical fibers, either a single optical fiber or a

cluster of optical fibers forming a single pathway associated with a single screen pixel.
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will not be necessary. Optical pathways is nore
preferably being hollow, solid or liquid nmediumin
wakioshimseher ent | i ght beans can travel throughP@DAUR®S/001171
desi gnated di splay elenments with m nimum optical | ost.
Li ght sources Light emtting,diodes (LEDs) with | ow
emtti ng angle are a suitable choice of |ight sources
300 if ht sources are nounted at the scan
Tyripaly natﬁmg papficat ifibeu pdre be nesd, whdr 2 ctossesstivnalvidisagat ¢&750pm,
for%@@x{ﬂﬁl%l FhickS: &E&En.n%{ ? 1%' ﬁ@' 1}[154' yﬂsﬁ q)%l 1|1ste% Oﬁ% ﬁtab@gﬁlcﬁl fiber
fast*response ti stro
200As ltldeMntsquﬁiDﬁS;Kt[D ﬂlas@c oticat ﬁber\(P @H@,l wlﬁﬁleistp’rudnoed) rodiasieters of

i th th 0 ers, and are reliable during
O-z)é%ﬂl» ﬁﬁt@gﬂm Eﬂ‘{ iab@mﬁ'ﬂ amongst Ofepsizes n pri mary
col our (RGB, red green- bl ue) conponents that formthe

basi s of many_ existing panchromatic displ ay
As dgaaiiber ahp s therpptdenl dhersatf0 gryideakighd famn rligbiseurosnp00 o the

3

a8 %0500 1040 421 At s

the soviet hoth g)ﬁeowasaom‘avmg such aphtebt@aupﬁng iscusiiltg alpq&fgiabduﬂlesive.
ht . sourc de LLaser.,| | S

Smﬁl:l% TEEES %aﬁ’er pr }nrr%llre e df h&t éi?ﬁ?i%éﬁ ace ﬁﬁ?e%’ew@ to

accepll dndblo€ tl’ieDdsptuﬁb fibers mt EacH aperappldpeartitd raSreslmhﬁé 'pﬁ@l of the

ces Aroller: ting.350 th house
scrsege e Shchen FRGES BB Reond dponutich dhe %wéﬁég ¥1200 can be
insérte@Nboth Qo h&kest AHrhCAYRAS MW YR ﬁberTm tb'%ﬁ@réﬁ@ﬁf B screen 100,

nmounted on the roller nounting on a number of flanges,
andcadsny toninemeys opticah coupling et wees| th@‘rﬁp‘ﬂMﬁgbeXSamﬂamdofhg seeen 100.
f: r [
Thid 5, 500 SRR BP R o, JHERRT Rl QR R0t 1R iy ot opic e
ass¢mijiys themglr cepus GGmatctuniag Itethiqussmand&s;samo scan past
apertures to the optical pathways 200. Control
hardware 500 may be housed within the roller nounting

Alt&rastiveashofte Skdtirbfired @b @ptic Gibec (VeMtivhes sHowreintiig!7. G design
data needs_to be transterred to the roller pounting

optpggoptisolengB) lopated at figicdge phibe dight yean dimimbutiopal @m@mference in
cach ol'é§éldof“disﬂiﬂ?1tlbﬁe01ﬁ% =l ﬁﬁHﬁHi\}? ormfl opegfoﬁF Swhlat & Wgtﬁ lens 210

Image data that is accepted by the con har d
desgiigedf bereinnmellli racanstynctf lightr eays from the normal passages of appearing

geometrically like a sector into coherent light beams parallel with the lens 210 optic axis.

Each waveguide passage 200 in this design needs maximum two planar reflective
surfaces 220 and 230, on which reconstructed parallel light beams will be redirected
within waveguide pathways 200 before exiting from the screen perpendicularly. In theory
light beams profile is far less likely to be distorted during its propagation within such an
optic waveguide passages. Consequently optic fiber 200 in the design as Fig.7 showing
will not be necessary. Optical pathways is more preferably being hollow, solid or liquid
medium in which coherent light beams can travel through to the designated display

elements with minimum optical lost.
Light sources

Light emitting diodes (LEDs) with low emitting angle are a suitable choice of light

sources 300 if light sources are mounted at the scan distributional circumference where
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use in swtching the light sources 300. If, instead,

the control hardware 500 is not housed within the
wo edob@er78sdunt i ng 350, but rather el sewhere, thReI/AU2005/001171

swi tching signals that regulate the |ight sources 300

are provided to the roller_gounting 350. In either

case, data or signal transfer to the roller nounting

350 can be achi eved using w rel ess comuni cati ons,
clossuhwagghitt rchamreds. (AsF)ERs grakkbtivilsrsnoW insigeehdvsfa st regponse

. _Co ni cati.ons, requites aliganent. of transm ti] d .
time BTG g8 Aneh SRl 1 EBR® JOROPce artGERG Al et colours
witHoRP&e iuky of AR indakd fliabldRuihg cahtint@l ysel DRDpaveslse avdlable in
- Power can_be supplied to the roller no [

primgyy soioHG (SR Eergrecnshivg) gﬁh@?ﬂ@aﬁd@%@mrﬁﬁg B2 of B}%QX existing

pandHoMER! dis@ﬂ? & hADIOBiS OTHRE bRl ARREPR GRibIRE feidRe MEht sources
adopted 1 0 igenerate sufficient electrical power

3001 Aoy gitehle tepeof LERmgndeivsed snkiceitto haviog sedicidnt Fisponsgdime for
ol ler mounting. E tively, light sources are
SMtﬁ%ﬂgi%roa %ﬂf&%%%gdgf)géé{@%hagnet ic 5 generator, which is

powered in turn by the nechanical drive of the notor

400. As a_ steady .ragtatjonal .rate.i.s the oper.ational .
Othgpibly 1ERpqir Roduiiam g 8 GEILY oA JfeocHv il coRGtent primary
col AP B6BPéreatsehnd $18Y BE bsiehbledfod astEindafticalp kpslicatiam. e power

output sufficient to drive the i ght sources 300. o

O her designs may call for solar or perhaps even
R@t&éﬁr/w@ﬁt\éﬁwﬁ%"e” ng of the light sources 300. An

I nductive power supply operates in a manner sinilar to

a transforner, and has a stationary and a rotating

il. lnductive, power s lL.ies ar '

A i monpfiae Shd s RS oy PRl Bt SR 2P B B used to supply
lighté Fb%lgt@ l@pﬁaﬁ @gl@ﬁ@ﬁ?ﬂi&éﬁm FRs gaiplpﬂ inetullfbﬁ olt ghaentﬂzltel‘ i®unting on a
ekt roni Q rmany. . 5 Cont Contr al
nunbgy dhefaBEsH FORBHETEDS Refigh ol Mamsteags ar of course
posSBRPPREp S dIRISS Bk HighPIREcR 80D A6cotdd BRRA tHOGvitdBEAsequence of

concerning the image to display is provided to the
the Gightt Jootces 20 aa the light sources 300 scan past apertures to the optical pathways

200.

Control hardware 500 may be housed within the roller mounting 500, as described below,
or elsewhere. In either case, data needs to be transferred to the roller mounting 350. For
designs in which the control hardware 500 housed within the roller mounting 500, this
data is image data that is accepted by the control hardware 500 for immediate or future
use in switching the light sources 300. If, instead, the control hardware 500 is not housed
within the roller mounting 350, but rather elsewhere, then switching signals that regulate

the light sources 300 are provided to the roller mounting 350.

In either case, data or signal transfer to the roller mounting 350 can be achieved using
wireless communications, such as infra-red (IR) signals. Narrow angle infra-red
communications requires alignment of transmitting and receiving ports, but can support

relatively high capacity communications are relatively low power.
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0 500 and, in conbination with information fromthe
roller nmounting 350, signaling information is provided

WO 00bl0€7883 ght sources to synchroni ze with thei PCT/AU2005/001171
rotation relative to the optical pathways 200. A franme
I's displayed by scanning a cpnplete line at a time, in
sequence, so that the entire 5 screen is thus scanned
to produce a conplete inmage. Each particular |ight

Powagran dedisplicayte thnwlior munfmg @iatﬁnmmg\m:lmacpﬂ Suth gharrangement

o .G P Gl FpRRER VB Bl i v
gerketut® wgfificiont tiepireal ﬁG\pﬁcﬂhbu@l @m kﬁcﬁoﬁbg@ti@%@eﬁtbﬂlﬁhb@i within

thefrg} grg%g{lq? E{.f%cpyeflggpgg gﬁr& §ﬁ§ SC“ Igr%g @ﬁtelectromagnetlc

gen%%rcﬁrhfc@% {Ebm&a ¢h fun By GR! IHéUhaﬂiEalQﬁi\bé of td ﬂﬁeio% 400! £ a steady
LEDs. Each LED passes_ 180 optical waveguides in a

rotatjong) eate eigofhet Poerationl snase s small eleagoppgastic dgenstagr can be
0

app? rhall?é:li g@élre%tg&) é érflgegé{% %‘3’3&%1%&%1@ SJ%VV%F S%ui)ﬁ?’ glﬂﬂ:feﬁlﬁq cfrwteqﬁe light

soume@ﬂ@of rotation is desirably greater than 25
revol utions per second to elimnate flicker. The
descri beddesi gn i s based upon 30 revol uti ons per

Otize dedighs 18y t4S fandian @r perhapS3&chriadisive powetag o t}(efllgﬁa): sources
refresh rate. The R(Léamet er .of the raqtating cyI i nder
3003 G indugEdIoyeE SFPRAA PREAICH &% 2 ApanpoEmilap ey Qn%i@@rrf‘ée@d has a
stai@R@fy aft ¥l rhnlectP 'Hﬁu\é‘ug‘,eg oWk Qb b M sSare E&%ﬁe?&él%%ﬂable either

I ndi‘cative estimates can be derived, as 1ndicated by )
as foftrtherdelf™ [prpdustsd of 23 chetpovnads sisemblies. rQneesunplipefs Telemetrie
) x 80nmm = 251.2mm [ 1] Speed of
Eleﬁ%@%ﬁm@@%@nﬁé&p%l 2mm x 30 fps = 7536 nmm second =
133 rrsec/rrm [2] Therefore, each LED takes 133 nsec/ nm
or approximtely | OOrsec to pass a wavegui de,

X
Co’l”é‘?[e( g'g}"i“’o herein for convenience as a "light
region". Since the distance

Control hardware 500 controls the light sources 300 that compose an image displayed by
the screen 100. Data concerning the image to display is provided to the control hardware
500 and, in combination with information from the roller mounting 350, signaling
information is provided to the light sources to synchronize with their rotation relative to

the optical pathways 200.

A frame is displayed by scanning a complete line at a time, in sequence, so that the entire
screen is thus scanned to produce a complete image. Each particular light source displays
one pixel at a time. Multiple light sources conveniently scan multiple respective pixels at
the same time. These multiple light sources cycle through multiple respective pixels at a

rate suitable to display a full frame.

The description that follows is simplified for convenience to a light source 300 limited to
a column of only 8 single color LEDs. Each LED passes 180 optical waveguides in a
single revolution. This creates a 1440 pixel display (8 LEDs x 180 waveguides). Since

one revolution of the light source corresponds to a complete frame, the speed of rotation

. is desirably greater than 25 revolutions per second to eliminate flicker. The described
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bet ween the wavegui des is 251.2nm 180 - 0. 75nm =
0. 65nm each LED spends 133nsec/ mm x 0. 65nm or
wa@ppsoxiseat el y 85nmsec bet ween wavegui des, ref ep€EAUL®S/001171
herein for convenience as a "dark region". Thus dark
regions and |light regions thas alternate at periods of
85ns and 100rs. Vertical andframe synchroni zati on Each
LED is switched on when required while passing through
desaer!' id dakedrungin G resalutibms per lsecomd x¢arraspamiinmto B0 Kiagles pérssecond
r ferred to appropriate wavegui des during a |ight
(ﬁ’%‘)efgﬁ%%#m?m S requires a synchroni zation source that
can be acconplished with an increnmental optical
encoder with a resolution of 180 pul ses assepply or .
The HiaRielss Qhahe piaine GUBIeRE SUTS: Bie Gniicany utbigrs 2y positioned 2

de?&%‘%@ﬁﬁ aN@ BEES0. Smbewidd. ORAA 189, thO &I Avihg BIIRAHE estimates can be
al ling pul se edge is produced at the beginning of the

dertvgdy a6 indigatedh by Eanetinngddl anddthbrlowset - up” tinme is
avail able to a controlling circuitry to prepare for
the next vertical scan. The width of the pulse is not
cri t Dstncatratdied ponevabiiomg <3.04@d)tx 8ndmg t ri ggers on
either arising or a falli ng:gglgf of the pulse.Fig. 3
is atinmng diagram of requiretd t8™di splay the letter
"H 3using a 6 pixel wide by 8 pixel high font. Thejfj]
"wavegui de" rqw indicates light regions and dark
r egi %ﬁ’?@dwﬁﬁ‘é"g@ 30 %LS 2ol -2mm ¥ A msct j vel y. A verti cal
synchroni zati on puksEmhdsdchh@oer ed during each dark
region, and a frame synchroni zation pulse is fired at
the start of eachl3¥pses/mmhe signal for each of LED§2]1
to 8 indicates the signal applied to, and consequent
intensity of light from these respective LEDs.
Theketfons; @ath LEDhiake¢setfiJopsecimpre8 dbinnad; aseotinaiete ll80usec to pass a
Accor di ngl t he hori zontal, axis ingi cates hpth a .
walliiilearolit (& AEERIOGRRSeRt Stude et rORgR | Hage the distance
betA6éd @b WeRBzAadd i 251 hiey 180 a9 Fnith O i (1€$mA, each LED spends
“snapshot" 1 ndication of which pixels are activated at )
133pisge/mpan > G 6m.oef appraximatelyES Hseq bataerbvarrguideatietsred ffo herein
s i vi E o o it o
fortcﬁﬁe@%g@%%% t g% k‘?&éig{‘olhs. e dofl goﬁlnstaﬁggﬁlelgféﬁWﬁ Sﬁ%sf diternate at

pertdde of B&pseandrd@Ops.pul se is required to indicate to a
controlling circuitry the beginning of a frane.

Vertical and frame synchronization

Each LED is switched on when required while passing through a “dark region” so that the
maximum amount of light is transferred to appropriate waveguides during a light region.
This requires a synchronization source that can be accomplished with an incremental
optical encoder with a resolution of 180 pulses assembly or one can be constructed as part
of the assembly. The encoder needs to be aligned so that a rising or falling pulse edge is
produced at the beginning of the “dark region” to ensure maximum “set-up” time is
available to a controlling circuitry to prepare for the next vertical scan. The width of the
pulse is not critical as the controlling circuit only triggers on either a rising or a falling

edge of the puise.
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Most increnmental optical encoders provide a separate,

singl e pul se per conplete revolution (Z-phase or
WO pabex)7883The encoder is aligned so that this pedEF8aU2®5/001171

produced between the first and | ast vertical scan

lines. A controlling circuitjguses this pulse to

process the information required to display the next

frame, or repeat the sanme frame in case of a static
Fﬁgﬁi?fsiplaetimingluiiag’r@he)f cedwreddo sipipayshdddtter (JHE usioer6 pixel wide by 8

plxe¥ E%Ihaf% é%F “Qv%]v%fmht;i; [%,%/ g:ﬁbc% e)cs<j B}éﬂ‘f %%gcir{glea?la é%g( 1eg1onssby labels

“L\Nan@ gD d@e&tﬁ/el}l ghtedicaldiyhtigogizbtiqopssis tﬁggered( duofhEeach dark

t hree colunns of t.h mary' red re
regi SR AT BT DS S e L s o roR sy T e signal for
cadfBEENERsaNh ¥ Ghdiewes W Elgnél%ﬁaﬁgdl@&dand%dﬁ‘é@%&ﬁ@uﬁéﬁmﬁ fof light
of light sources is stil = 24 Ds, the
frogmdhpse respeciigdilERsnal contr ol har dware and conpl exity
required to achieve nultiple color displays is
relatively slight. Real color display Full col or
Adgkicsp dight pegidurc iregyresemal adgadent ileSAcmidinglyacﬂnb ehmmlzontal axis

indiGV B, B, 2 SeimPoel SFMBISINR s arfolfiopet g b entir

tlrrﬁﬂg dfagfahﬁ idee s “tsBarzhowdt liﬁ(ﬁcﬁldnaﬁgﬂhclﬂ BB ar@hc®@hdd &-a given
at this can be achi eved is via pul se-w dth

ﬂ%eﬁffve%i( %ﬁhe eetigop of actiaipr gf mdiidyal LERIs@s m JpER rotates.
constant period and a fixed base frequency is used. To
generate different |evels of color, the duty cycle and

Fig. Beindipgtes thet thallgter\h‘ﬂiftlh offet fitoen thegiegimhing afith¢ fiame and a pulse is

e t ul se width

reqi%ﬂgﬁl% ﬂdlcg{eég g@&ti:uéé gé%gy %’erbe%g@gﬂsg gh atlI m rig di agram
that depicts an exanple of a ten |evel color control
schene. To. achi eve a eallst c spectrum of col ors,

M ReingRel QPSSR CBrodet PO A BrRHE ARG primsomplete

VORERh (ZAPhAE 0¥ S8dex).TMRe RALORY 1§ HBSEH 5§ BAtOMIS pEIBAEY Yroduced
reveRfish ( hoss o tﬁ(e) i ?ght regll ongﬁfgﬂe“ Jhd ASst I arXSro uce

betwgeyy|the é‘@w andnladle voytied] scenilingd dAvsanirollingeeirewit Beps athist pulse to
pchQé%t tPQflni{)Hﬁatlc{ ' &Hﬁué@g% &’i@]%la?%het H&t @’aﬁ{ea%? ré’;%laf"ﬁleosfamtehﬁame n

resul tant anal og "si gna
case of a static display.

()

Multiple color displays

Multiple color displays can be achieved by adding additional columns of different color
LEDs, and exposing the same waveguides to light of different colors. For example, by
using three columns of the “primary” colored red, green and blue LEDs, secondary colors
such as cyan, magenta and yellow can be reproduced. Since the number of light sources is
still only 8 x 3 = 24 LEDs, the amount of additional control hardware and complexity

required to achieve multiple color displays is relatively slight.

Real color display

Full color displays producing realistic images can be achieved involving modulation of

individual LEDs to control color intensity. Modulation provides an ability to mix color
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Har dware controller requirenments Sinple applications

of the described display (such as pre-programred
worewsaymssdli spl ays) can be achi eved with a si ngPE&I/AU2005/001171

processor control board (PCB) containing a controller,

a rotary encoder, power suppiy.and supporting

el ectronic circuitry nounted 1nside a spinning |ight

source. Am el Corporation of San Jose, California
inipnetierciogpraducamdergef noohtiraflcobars Qieatanthet this canbbecachisved is via

se | rovi din trol hardware 500. An exanple is

p%e%dﬁlsﬁg%éa%%}@é@%f controllers. These have out put

buf fers capabl e of sinking in excess of 20MA of

current _and therefore capabl.e_ of driving LE . -
A gigipdiufse ejacwt ﬁo@@lszs;ﬂn?dv@vp% S84 8350 e Feapency s vsed. To
gehtthR BEBhCRYIOBS cdtby theSd\ﬁf BESBERE Bleteh rtﬁ@{éﬁ%ﬁ&&h ¥ the digital
_electronic schematic | ayout of an ATI\,/E&A.\ 128-6AC | ogi c
signehischingsd. Kadighenionl isagededs themibse vadib ipincrdnsedamined versa.

har dware 500. This logic controller has five,

eight-bit ports capable of driving the LEDs directly.
Fighl-& actaningqlizgranttiostalepictsginesxaniplr ofd tspliavg! vélbhealrok scheme. To

80 = 7200 pixels esol uti.ons r full _color, .
acliege,n s pper Ul dhoe s e fiRterendt o5 doppfi mblying o smaller
tichdTdse@itbetiRed.descri bed exanple, a small controller

with 8 outputs and 2 inputs can be used. This can

produce a text nessage display in excess of 22

AR iy BSHID Ble1191 08 HAEIGI . ¢ s

ressittagcatd bave. beghrachieved wathoeperiodoedughtothes ob eviddight region™ as the

L ndi vid L : f the sanme col or and
a"%régee @g??@%&%ﬂt%@%g@ﬁg#g@%é%%s 'S’ can be noti ceabl e,
potentionmeters (PDL to PD 520) can be added to current
limting resistors (Rl to R 53(c)) to enable, if
R TG SRS g of br1 Bt ness T evel 5.
Al ternatively, this can be achieved using pulse width
.modul ation, as described above. Using an increnental,
Siegplei applicativns @E therdsperitivd ditplposucioes pemrpgammedanessage displays)
» » | | 'S ) |
cof RUAOLT ST R K bOETELEY ik o,
rotagt encodde80powsro buply ramd psppssingndlectsomo neicddryamonnted inside a

sp rea‘\gtﬁeéhttsguarlge.t he m nrnum required, any

Atmel Corporation of San Jose, California produces a range of controllers that are
suitable for use in providing control hardware 500. An example is Atmel’s AVR series of
controllers. These have output buffers capable of sinking in excess of 20mA of current
and therefore capable of driving LEDs directly. These types of devices are appropriate for
this application.

Fig. 5 schematically represents an electronic schematic layout of an ATMEGA128-6AC
logic controller 510, which can form the core of the control hardware 500. This logic
controller has five, eight-bit ports capable of driving the LEDs directly. This can equate to
a single color display with 40 x 180 = 7200 pixels of resolutions, or a full color display
with resolution of 13 x 180 = 2340 pixels.
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not or capabl e of sustaining approximately 1800 RPM can

be driven directly wi thout any need for speed control,
wW@200s/081883 f | uct uations in speed will not substeer/aakdog/001171

degrade the quality of the display. The display can be

bl anked until the notor reaghes desired speed, to

prevent display flicker during notor start-up. This

can easily be achieved with the index pul se of the
To enplevent thy deeaibed icngmpler & ovhabl cohireliprenidy § obtpukseandnd exputs can

ou t.. The i.nfor ion reguired to be displayed can .
ve (3t PHijs et St 1 ERar<HbaRTR 6 edot s ot $Rlming a 6
pix€l0 ARGS9 B phxelseh glofonp fdti pingls datpatBiof bsRtcay shabottRi S

"ticket-tape" type) as ASCII characters, which are

internally converted by the logic controller to
SindE¥driahad Xl BSwk ALK iRl PEDs 25 kGEDL B0 drARKsaliR color

table in the internal nmenmory of the Iogic controller.
andSispedalba EEDs cadirdiffeneat eeoisi sa ke byticsakle, petontinpesters (PD; to PDg

S - IS = t S | ) i-
s20f ol PRy %6 SRRNCRRERE, Soitef B AR o Bl if meosseary.
mardiab phagghing lof brighimessolegels e Altemativslppttisumm bé abhicodd omiag pulse
. 3,c0l.ors 22. characters = 396 bytes of nenory per

“mﬁwgﬁéﬁa%ﬁé3?3&$QP§F$V§Fy snal | power requirenents of

this design, especially in the case of a single,

.rotating nodul e device, to provi de power via a o
Usipg an dneremsnial, wptiedrspcadiiroedhs Awipawe eheettigaljcan sypghronization

alsoP@ldpBiiks FRNCIRGEN ABRED W ChAIRGE 1S s@frcd R Yidck the frame
(motor notrunning) via slip rings mounted on the main
rategif=30t revalotipmsepes second as carfsiderably Biepter ihragghe sminimum required, any
L ut chitvpe hani cal. e di.sengage.t he sli
ot e A PO AL PR PRt B bRy BBt any
need ifigspead cohigolnad analb flopmatidAsailn Jpeddl dals nghsdtetant@llyedegrade the
aﬁonc'gjtﬁx applications such as high resolution, foil
quagy] Gy %I?hégllaﬁys, t he hardware design can be separat ed
in two PCBs. Most of the electronics, including a

rotary encoder, is nmpunted on the main, statjionary )
Thepdigplay tven i Plalsa entil dbe inyater scagbgsadesired apsadnde peawenbdisplay

e Sy, A el o SR 1 e of
encedea byt anchsthineg paredof fiegeincy phde inflexvowme! di spl ay
equi pnent . :

The information required to be displayed can be transmitted via infrared remote control
(which is a conventional way of providing data to displays of this “ficket-tape” type) as
ASCII characters, which are internally converted by the logic controller to vertical scan
lines look-up table, stored in a look-up table in the internal memory of the logic

coniroller.

Since each scan line require a byte of storage, 6 columns by 22 characters = 132 bytes is
all that is required to store a complete frame. A multi color display will therefore require a

maximum of 6 columns by 3 colors x 22 characters = 396 bytes of memory per frame.

Due to relatively small power requirements of this design, especially in the case of a
single, rotating module device, to provide power via a rechargeable battery mounted

inside the module. The battery can be charged during periods of inactivity (motor not
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A packet of data containing all the necessary

information for a single vertical scan |ine can then
wheoosprissd |y transmtted to the secondary PCB, PCDAHER®E/001171

inside a rotating |light source assenbly, via an

infrared receiver nounted op, the rotating shaft of the

assenbly. The whol e packet needs to be transmtted

during the "dark region" of rotation. This data is
rundiRENvie Gy &liﬂg@dn&)htéd’l@n ﬁ%ﬁgﬁﬁﬂﬁﬁbg@rﬁe’@f@t tr@av of tﬁeﬁﬂip rings, a

scan signals necessary to drive the LEDs during the
cluwh-w@ﬁtnl‘?@@%ﬁl--a%@éla@ﬁév qipengngeribe slp rngsheh ,thetg WAL starts and
re-eﬂgégﬁ AR EhnbRBktops. di rect status (on or off) of

each LED for the approaching vertical scan line or in

case of a real color display, it may contain pulse

i ul ation val ues representing duty cycle for

.Du%@ﬁﬁg]%gg% For exanple, 1 byte per LED is required to

achi eve 256 levels (8 bit of resolution) of color

control . Sone,.controllers,. incluyding.AT 28 51
For (it FomRle ARBUEToRs Suns High Fplon Sa Al alighlaag the hardvare
desil b&?b%ﬁiﬁﬁt@@ﬁﬁkﬂ@m@m& Qadsp uF the(Bediidnkasi@clafling a rotary encoder,
. TMVEGA128- 6AC). A hardwar e-based PWM control Is
is mepated oadhe man. staonaei(eR biisenaindiverbrecaiyena Halp diigim that can
be o TRIABETER b iAo PRY SlhecpMIABRNERNhbp & o siRIQ ARG scan lin.
Thisisatstadaffeiturd Hindd types gf vswa displagageipiantys) are

better suited to | argescal e di splays consisting of

many LEDs and requiring high resolution col or control
A pacﬂ?t lbﬂ dnefnainieg vl the hecpeed infolmaion & a single vertical scan line

ul ati qn, Mot or A potor 400 ¢an installed wth an .

can Thefh e ALY GERRREPQD d, Feendgy R At iBHE A T ligh
sourcB aQeRMIA R ar MEarddRecdiw hfunRATRRE Yothtthg ShRFOf feR&mbly.

to the €lectronic control system Control hardware can

be used to determ ne the precise positions of the

i C o qainst . . .
mhe 1 pROE s 3 BRI SRR U b Rt R b, i it
is thea conterteddyi the decondprg boaid iy tasertioal scas signala neaasaryg preduive the

ari ation, be nanaged so as not to affect the
LE% é‘ﬁ%ﬁﬁug@?q@gl?’? “above mentioned detection device is
installed as well as precise production as designed is

achi eved, L . .. .
Depending on the application, this data may contain either a direct status (on or off) of

each LED for the approaching vertical scan line or in case of a real color display, it may
contain pulse width modulation values representing duty cycle for each LED. For
example, 1 byte per LED is required to achieve 256 levels (8 bit of resolution) of color

control.

Some controllers, including ATMEGA128 510 described above, provide multiple,
hardware-based pulse width modulation outputs (8 in case of ATMEGA128-6AC). A
hardware-based PWM control is preferable to a software-based control as a hardware
implementation operates independently of the logic controller’s scan time. Programmable
logic devices such as FPGAs (Field Programmable Gate Arrays) are better suited to large-
scale displays consisting of many LEDs and requiring high resolution color control and

therefore very high speed pulse width modulation.
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Apart fromusing notor and conventional nethod to

provide rotation torque, liquid such as clear water

wa@am6al 83 be used to push special wheel devi ceP@r/ay2005/001171
schematically illustrated in Fig 7, which resenble
reverse process of hydrauljgselectricity generator. In
this design, small notor 400 will punp water into

transportation channels; the mcroglass- capillaries
BMoft0 or 420. Water jet will effectively force the

speci al wheel rotating clockwise if nore water is

punped into 410 or anti-clockwi se if nore water punped

A thétbO46(R6an Yhestalleatwitl N ikkpadcid ddteARNCRMIEO IBhsIM encoder
water jet volume and direction by control valves. The

41%glpp@pgat@bmtq,\g{egpll?reqsse@mlﬁ £9 Fgut Figpal to the clectronic control system.
Codfof [‘lﬁﬁdg\}a?é‘@am{léeh% R i tﬁ@gre@sg Irpeﬁltlaﬁssof fili élght spurces 300

capillaries 420 are mcro- capillTaries

positioos @gag;msas@waf@gmdarchwehﬁ@lumpect ively. This design
Is suitable for revolving reflector option described
in the bel ow paragraph. Design alternative - revolving

An egtidneddy accurity m&oﬁsﬂ@em ot aédmreﬂﬁénpe&ﬁlh}t 8s thefinsthntaeo$ speed
therevlwn [l er 350 con ists ofia .
varialon G (e LRAGHERE0r toicls’ Wik e AP oPL Al ghqyeyentioned

detdetion aéw.éélfsflﬁ&ﬁled%@wu% p&éeis%tjﬂsddcﬁsn G BéighecNd Schited Of
the roller 350 is a double-sided reflective mrror

surface 370. As the roller 350 rotates, the mrrored
[

ApgHbAGRI ol Ll Sﬁn‘?%ﬁ?%%en%%&fﬁeﬁ@aﬁ? 1Btail ford 0 liquid such
as ¢ledrawatsr wan ralgchbe nokd eo 1:81'511) spatials wheéll dexticey 83& s f shematically
st tesll s into ert ures, of. .
gl i 7, S esosbtR el b s of BS i Biediging ggnstior. I
thls|dagight smauln Qﬁ@toﬁ@@ﬂ ezagoo L wa&mmdb arAep (5Mt10ﬁd3(ﬂ:ﬁnb nétlﬁytﬁé micro-

i.ca y ea ed by
glaSﬁTC@wf uftber QE@ Wl gt wﬁf @ﬁectlé{nfy §>é ﬁ?@ speeial yheel rotating
clocﬂ{%éeQ§ kno?@%V@YsSpl%Q}Qed &%Sﬂrﬂ%rsaﬂﬂfcqs&wﬁﬁeelf Pndre Wakd? éﬁﬁ%ed into

choice of |ight source, though other |i1ght source
420n¥heplarotation. smaqlwletmﬂmtrn@ed byywateb ged ivelusne qrideditetion by control

val\ée%fg{[‘ﬁé) g&g{%fﬁf deg i J§t5 Qterd r% B“é{]ndhﬁ&l és\é ~C éﬂl?lélesaﬂ/f b¥d micro-

any am c
glask@upillories 420 ears enlﬁdro&lamlcaqiﬂlmash 4151 eandohlien-glasssapillages 425

| ase ur ges can | qcated in close proximty to th
resBEREH I G TS ORI (o 8P Ve it P UG leptbed e below
parzdkdpanged i n one back pl ane where

Design alternative - revolving reflector

Fig. 6 schematically represents a portion of the revolving roller 350’, which consists of a
cylindrical glass rod 360 having a smooth reflective planar surface. Passing through the
centre axis 355 of the roller 350 is a double-sided reflective mirror surface 370. As the
roller 350 rotates, the mirrored surface 370 rotates about its centre axis 355. The dashed
section 370" represents the surface 370 as it rotates with the roller 350. This reflective
surface 370 redistributes light rays into apertures of different optical pathways 200. More
than one group of light sources 300 can be accommodated for each “layer” of optical

pathways 200.
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prisms will reflect |laser beans into the required
angl es, which result in the sane effect. For Fig. 7,
W(Dm!mm'r@m sources 300 of sane wavel ength in tPEeTr/AE2®5/001171
"l evel” within the sanme colum group will have its own
focused intersection, which gs al so the focal point of
each | ens 210 | ocat ed at thé same | evel of
circunference edge of distributional circle where
Lig ﬁteé‘eaﬁﬁtﬁdtﬁics@b%r Bght me@ﬁf&s\fgmlm@@m{ﬂa@d N @up];‘e wﬂth thheptical
correspondi n ens 10 of which they are couple
patlyiss F4R- L@%S WIS AT B LORVFRIEHE Ehgigap 1ghtr$em§ﬁeﬁheﬁ%haﬂler light
u?cfeé %o 9m£ B0 ALd T B %&ﬁmgﬂ#g %fb'eE% 108 MdSaRARYRERer 350’
transparent medi uns s e air space between
perpmudwulamlg ariat potery smalkh mglsﬂdealbnmyhght anw pmn@ntemwél haye one

use a tr ar ent toflllu
imchrghGTpdp! HERIRTE it ATkt o B L3 UG B ity
to tBd @e@pl{éryva_!}ﬁwmﬂler Bﬁ@’h%&% c&gﬁlsb I’me@&lnfgﬁ%j ﬁpbm@backh}ﬂm where
in e vanta e, of thi esign i.s mat
pnspmmlhg@ﬂ?ctslew S5 0 APLTeRTD NS whigh raul Tyl te effect.
Forahg., Wﬁgﬁtsaﬁ&eé 300BEQNRASHRllencliNg theEARE tlevel” SHIRBR same
provi’des di stributes or scans IIgnht_anongst opt| cal

colymn Eygupsviideyve Ity em.fgwse@ sifereestioBoghishieysr the fpeal painy of each
|
enf 3P0 AR oD SuhE ] v LR ] LA G ML ARt wher

recdrisghtted dight beanB0@ilt @araﬂel @f &ix ofl that cdrivspdyaithg bfns 210, of which
hedave ui dg screen 100. This architecture avoids

PG EPERIET FEQWN at ed with delivering the power supply

and comruni cations issues. The rotating conponent can

be made rel atively sma|ller conpared to the rotati

Ong p@mn igpirthes myiEligiRg Phenomena afisipg fonyditierenges ﬁnsreﬁﬁémn index
bet\% e tJﬁé %ﬁtaﬁl@&mﬁissshéﬁ‘ ﬁ@ﬂ{%ein"\ﬁfa% b@ﬁve%h 9&hti Hﬁﬁ&srod and

coupling end an optical pat hway
stattqmymrznspafem giberis o ushy tmnelaawrrtdtqumd ¢hiillep, such a gaps On the

oth? rl%an Sgl?cl?ll 1ﬂ%¥ernicg Zl‘:? ig(?eg% q’mbreng %}igdnadwg% ide pathways 200 in

ansparent seal an
destomfdpeioh sivevminFigr7.r od can be fully subrrerged |n a
liquid having a reflection index that matches that of
t he wavegui de core and stationery circular rod. This

Thd addh@gé BNEiS B PR desisn & thatHiei 1HEAR bourc@&BOOr ﬁ@liﬁ&lorﬂess, so that
mrror rod weight, whi ch only requires yery s

designt #1d wEOWEPIUEY Fofade iegsiely [hisvisfleetyenmtace tprwafi%& é@tﬂbutes or
scans light amongst optical pathways 200. The light sources 300 waveguide pathway 200

can also be readily isolated from environmental moisture and humidity.

The control hardware 500 and light sources 300 can be affixed at the back of a waveguide
screen 100. This architecture avoids problems associated with delivering the power
supply and communications issues. The rotating component can be made relatively

smaller compared to the rotating light sources design.

A further consideration is the relatively greater distance between the light sources 300 to
the coupling end of an optical pathway 200. To optimize efficiency, any area that might
have microscopic air gaps should be refilled with transparent sealant or clear liquid. For
example, reflective mirror rod can be fully submerged in a liquid having a reflection

index that matches that of the waveguide core and stationery circular rod. This liquid can
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Second option to |lower cross talk in msalignnment or

light ray divergent angle is to have 5 vertical and
whoroeporssal | i ght absorption |ayers in each piR€&/AU2005/001171

floor. Please refer to the drawing for detail. Optical

| enses can be used to colljipate the light sources 300,

even if laser lights are the |light sources 3d(c). Such

| enses can be used to precisely focus light fromthe
alsd dogphas & Slmbdemnt’ {B3dGeduretrhigroaped vieighs, which lvelyomtiiess very small

ath s 200. .The control r re and its operation
ch&qt?r BT ellgpy“n@i%webfo?g&iﬁ\g‘%aﬂ%ed for the rotating

light design. 5 Design alternative - nultiple nodul es

A single roller nmountjng. 350 can be used,_ as descr.i bed
Se%iwommﬂ?wa Erorpalh featisakensesny oe lizhistoy &éFresad apgle 1s to have
vertidt 88d AoBizbitholight AsefftioANdy GO TR GLE ?ge% BlRY. PRAR! refer to the

100, which in practice each nodul es g fully
drawingépredetisht working unit will be functioning wthin

its Q own task so that synchroni zed but associ at ed

picture frames are in fact display inages or video
Optekekhsegl cpn beiusgd taichllilmategibe l@hesoumwndes @08, evamgi lasBeBglgn are the

.,alternative- visions 5 Fig 7 i.n ner S simlar
ot g oD Sectrletps B8 Be focd B resifeig Tt Maht B e sources
30@%ﬂiéidpéﬁﬁl%@bfﬂﬁy)?ﬂbalpéth\n?ﬁb@mmti c lens 210 |l ocated at

the edge of the [ight scan distributional

circunference in each level of stationary transparent
e R G o A SR EBA pptting
light edsigmct i on on planar reflective surfaces 210 and 220

wi t hi n any wavegui de channel s whereas Fig 2 doesn't

of fer such control. 4. Final optical systemto
Desigecilanaiiat e lrughiplcoyodidanni ng through a "native

pi xel" region with relatively unique and small profile

i ght beans on the screen 100.5. Different functional
A sibl 1R118PMbEAngS 33016 ibEuRt, Ad§esBribdd SMoveRIuSieI€ BIdIRRR can be

for functions of w de angle view ngs, which can be
usedj @glirequtited tpointegmity jiintoon darger e complete display panel 100, which in

practice each modules of fully independent working unit will be functioning within its

own task so that synchronized but associated picture frames are in fact display images or

video seemingly being much larger area of one image.
Design alternative — 3D visions

Fig 7 in general has similar structure as Fig 2 except following extra components or
different layout.
1. The optic lens 210 located at the edge of the light scan distributional
circumference in each level of stationary transparent cylinder.
2. Straight waveguide channels 200 instead of curve waveguide channels.
3. Maximum two internal reflection on planar reflective surfaces 210 and 220 within
any waveguide channels whereas Fig 2 doesn’t offer such control.
4. Final optical system to redistribute light by scanning through a “native pixel”

region with relatively unique and small profile light beams on the screen 100.
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visions images. 6. Miulti nodes arrangenent of various

wave | engths light sources 3(c)0 at the backplane. 7.
wEb@ent183 ¢ control hardware and sof tware thatPCT/AU2005/001171

conpati ble with the optical hardware system

Concl usi on There are many possi bl e applications for

di spl ays of the type described herein: static inmge or

vi deo i mage di spl ays, pixilated or photo-realistic

dj.s pligiytent funetiondl wicry eghtidilsghayse ante saitoof the screen 100 for

Sim/larly, ny different architectures.and . . )
rabehpol el e B GPE &t for a7 igions or 2D
desiyBihs #hfedsypi cal |y suggested by particul ar

applications, and other considerations, such as cost

r£| Vit | moges apenasment afnvationnnesie lemathsolight. soussgs 300 at the
sucgaé@{a@n?ti ons are described herein, though many

others*wi 'l occur as a matter of course to those

ski Eleettonin tdmral chadente and . softv@raithut tompatibls ualth the optical

di spl conprising: a screen for displaying an inage;
Radfvaif o

opt ys for supplying light to picture
Coakkmpipt s of the screen; picture elenents to distribute
anmbi ent 2D visual light information or vector 3D
visual light information; |ight sources able to be
TheM 4:6 NBshyt BossIbAd 8pplicatibM forl AsfiR OPHeCHhe RREGIMRY Sierein: static
and control hardware for controlling switching of the

impgeghr vidsgr ieage diselegs.npidlgiad o phateenlistip tdisplanse flat gt curved
G BASED 500, SPulh ) B ARERA By i
possitie efuch2diffdtine designd axi typicalyy efiggebtad roylparfianahepplications, and
oth%? rgzgrrlsii&eiré]cg)ng, sr;ch'ilaetlsac*:J(l)s A r%Bal',llgllHy? %pgr%gﬁé re%%/&onment and so on. Some
such variations are described herein, though many others will occur as a matter of course
to those skilled in the relevant art.

I Claim:

1. A visual display comprising:

a screen for displaying an image;

optical pathways for supplying light to picture elements of the screen;

picture elements to distribute ambient 2D visual light information or
vector 3D visual light information;

light sources able to be switched to transmit light to the optical
pathways; and

control hardware for controlling switching of the light sources;

wherein light from the switchable light sources can be rotatably scanned

to the optical pathways to display an image projecting from the screen.

2. The visual display of claim 1, further comprising a rotatable mounting substrate
upon which the light sources are mounted to couple light to different optical pathways

during rotation of the mounting substrate.
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upon which the lIight sources are nounted to couple
light to different optical pathways during rotation of

W0 @183 i ng substrate.- o - 3. The visual diB@l/ay2m@6/001171
claim1l1, farther conprising a rotatable reflective
element able to reflect lighg_fromthe Iight sources
to different optical pathways during rotation of the
reflective element. 5 4. The visual display of claim?2

3. wherBisnvisdah didplaghd{ deivr tefrheecompidite 8 rohtabhgrefingihe element

light squrces such as LED. 5 The visyal djsplay of .
able.jecietied Ve o e b vanipee 1S eiiEcet opta patdByS fudng egation of
the kdfRbliveQuneas 6. The visual display of claiml.

wherein the |ight sources conprise respective

nottochromati primary coloured |ight sources. 7. The

4. Vi suple JoPhRKI0orGlBbY, Lgﬁe%ggg%} [t 08 0PL s dnall emitting angle

pat hways can S I nterna ctrve medium
light samegsanetngs bIBPi cal fibers; or highly transparent
opti cal wavegui de nedi um planar internal reflective
surfaces and single or nultiple- optical leas s g rays
5. propeigadineh deplaynaSdlpial 3 whitehetadighf sourceihe asatiat alike light
display of lai 1, whereia the. pict e le f the sejeen
SOUES®e either rectangul ar in shape. 9 The visual display
of claim1l, wherein the control hardware further
controls- the intensity of h light -sourees. 5 1Q The

6. vi sullic vises| displaf of Ictaimn b whereisi thet lkight gpricealcopatibmagspective
moffefdoth RHharf L uicOTBL BE, PCETE0 S e efemente form
ec rectangular O array.
7. The visual display of claim I, wherein the optical pathways can be:
internally reflective medium transparent optical fibers; or
highly transparent optical waveguide medium, planar internal reflective
surfaces-and single-or multiple-optical lens as kight rays propagation vectors manipulation

means.

& The. visual display of claim. 1, wherein the pieture elements of the screen are
either rectangular in shape.

9. The. visual display of claim 1, wherein the control hardware further controls. the.

intensity of the light sourees.

10. The visual display of claim 1, wherein the optical pathways are integral with the

-picture clements.

Fr. The visual display -of c¢laim ¥, wherein the picture elfements form a rectangular

array.

¥2. A method-of forming & visual display comprising the steps of:
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1-2. Anethod f f | ingstoring data corresponding to

an image to be displayed on a screen or simultaneous
woriobiopises i nages designated to viewi ng positi oPeT/aU2008001171

space in front of a projection screen via optical

pat hways connected to pictuge.el ements of the screen;

determ ning a sequence in which |light sources are to

be switched by control hardware; switching the |ight

sour ces i staatgodatm noeesponding e adémegarionbel dsplayethiong screen or
simgE S T MG RS, Bl el e o, PEv B gysBace' i Hont of
proﬁgﬂidw@y&nt‘v@a ?I%tidal_r%diﬁwdjfmh y yc?éﬂ 1iol Fger 1@551@1'\,1\)?@5 bfBe e,

t he screen . .The net hod .of cl.ai. : erein.a |

r ot at abl e SiSERINRG 2TBLTICA R Wiieh light edvreaielrr tg e switched by
conBLi£@Farel € nounted couples light to different optical
pat hways during rotation of the nounting substrate.
14. The metiebingihelightsoures inrseerdance widh thealstesmined switching
SlLegli ve element reflects light fromthe |ight
sources to different optical pathways during rotation
of the refchesing lightefremehe swiichable light sources to be rotatably scanned

to the optical pathways to form the displayed image projecting from the screen.

seq

13. The method of claim 12, wherein a rotatable mounting substrate upon which the
light sources are mounted couples light to different optical pathways during rotation of

the mounting substrate.

14. The method of claim 12, wherein a rotatable reflective element reflects light
from the light sources to different optical pathways during rotation of the reflective

element.



