-1- VISUAL DI SPLAY Field of the invention The present
invention relates to visual displays, and rel ates
particularly to optical flat panel displays, by which
2D vision or 3D vision can be seen. Background is
There are various categories of electronic display
technol ogy. These include cathode ray tube displays,
liquid crystal displays, plasna display panels, and
rear projection displays. Thg .advantages and

di sadvant ages of each of_these display technologies is
understood, and each ofV ?%@éé)ﬁgkgﬁologles find their
own ni che appllcatlons Cat hode ray tube displays and
i qu spl ays are currently dom nate the
disgﬁg§%§%§&@hug?hough 13 ot her technol ogies are
energing as viable alternative for tel evision and
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Li quid crystal displays (LCDs) are energing as a
significant market segnent. LCDs are nore w dely used
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Rearappiicejeact i on di splays are an alternative solution

for much bigger area display as long as the

application has no strict Iimt of |ongitudina
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out dROhovRR&! préRttdoRitely BBe and heavy for the size of the screen, and do not offer a

20  high definition display at an affordable price. Liquid crystal displays (LCDs) 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

»s  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.

30
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.



It is also regarded as a challenge task to use current
el ectronic display technol ogies to display 3D video

i mages W t hout substantially enhancenent of optica
conponents. A need clearly exists for a display
technol ogy that provides further options for selected
di spl ay applications. -3- Sunmary A display technol ogy
is described herein in which optical pathways are used
to supply light to picture ehements (pixels) of a
"wavegui de" display. Lines of light information are s
ver t 4 @gad|dfpay s forz » ABRIY tgehalegyribay Promides furiker @pings fpy selected
Scr egplayappliofbhcal pat hways using light coupled from
light sources. A visual display is forned by picture
el ements, or pixels. The picture elenents are
optically coupled to optical pathways through which
light is supplied to the picture io 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
l'ight sources and the optical pathways are nutually
oriented so that light fromthe |light sources can he
scanned to different optical pathways to formthe

di spl ayed i mage. Control hardware is used to contro
switching of the light sources to generate a still or
video is imge. Different configurations are possible
to scan light fromthe |ight sources to the optica

pat hways. The |ight sources may be nounted on a
rotatabl e substrate, which rotates relative to the
opti cal pathways to scan light to the optica

pat hways. The |ight sources are za directly coupled
to the wavegui de channels. Alternatively, a roller
revol ves at steady speed to couple (or scan) |ight
rays into the waveguide 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 15 light to

t he wavegui de channels as the refl ective surface
rotates.



Direct optical coupling involves direct |ight

transport fromthe light sources to the optica

pat hways. | ndirect optical coupling involves

reflection via a mrror between the light sources to
the optical pathways. A rotational relation exists in
both cases to effectively 30 scan light fromthe

I ight sources to the optical pathways, as descri bed
herein. Particul ar advantages f the designs described
herein are that there is no electronic circuitry is
requPPB¥n t he di splay screen surface, and that there
is the possibility of repairing el ectronic parts and
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I'5 a"§$henat|c representatlon of electrical circuitry

for inplenenting control hardware for the wavegui de
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con J rathevgysomhandight sources may be mounted on a rotatable substrate, which rotates
relative to the optical pathways to scan light to the optical pathways. The light sources are

20  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

25 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

30 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



u the wavegui de screen systemrepresented in Fig. 2.

Fig. 7 is a schematic representation of a 3D display
appar at us whose wavegui de pat hways have been nodified
as alternative design option fromthe system
represented in Fig. 2 30 Detailed description Fig. 1
schematically represents conponents of the wavegui de

di spl ay 1000 described herein. A wavegui de screen

100, which displays an inmage provided via optica

pat hways 200. Light sources 300 are controlled by
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f r omhisighrojoght sources 300 to the optical pathmays

200. A pomer supply 500 powers the |ight sources 300

and not or 0, and may al so be used to power the

contPﬁP“ﬁQP& P&“Sbo QO her power supply arrangenents

can be adopted dependi ng upon design details, as

required, and as described s in further detail bel ow

v eljei ldie 2 shenasie rfirggention efvemaericeia Pl he wagewdeendisplay described

wavegiifle screen 100, which can be substantially flat

io and rectangular in shape, as is the case with

exi sting displays. Curved shapes, even 360- degree

" wr affigripusttiémadi splesgnsitioen aalksguibescprouiddedrat mthswyy that form
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remai ns unchanged. is The wavegui de screen 100

pk OVFigesisa tinghg@tibgeh Yorta @ngipad emnige Orsplay el tic @mteguide display

medi UM A9f petf@ansmtting |ight delivered by the

optlca pat hways 200. |ndividual pixels of the
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Fig. 6 is a schematic representation of part of a rotating roller for use in conjunction with

25 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
30  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

35 optical pathways 200. A roller mounting 350 is a transparent cylinder intersected along its



square in dinmension. Further, the precise boundaries

bet ween pi xel s need not be structurally delineated.

Light from optical pathways 200 can diffuse though a

| ocal i zed area of the wavegui de screen 25 100 to
appropriately formpart of the displayed i mage. O her
designs may call for a wavegui de screen 100 that is
fabricated froma matrix of optical elenments that

have m nimal optical interference at the interface

bet ween pi xel s. Such desi gns "are not described in any
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exanpl e. Thicker or thinner fibers 200 may al so be

used. One suitable optical fiber 200 is the

M t sWibiegdide sE2KA pl astic optical fiber (POF), which is
produced in diameters of 0.25mm 0.50mm O0.75mMm and

1. 00mm_anongst other sizes. s As described above, the
opt i &2 seheparicsllpgoreispe tiedavighightcrder 4 hightands syhe@atially flat
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coupheagarglesss what i wgeranh@pft |acealadcmme§n6varmap8naﬂ loperations  remains
aperjnifgesqdcan be forned in the rear (that,

non- di spl ay) surface of the screen 100 to m accept

ends of the optical fibers 200. Each aperture
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Thi s one ng a precise
a | eﬂa)g@sqﬁj:gﬁqgtqdyf :tpprogmtcp A 11e¢tggplar matrix may of course be square or non-

square in dimension.

Further, the precise boundaries between pixels need not be structurally delineated. Light
from optical pathways 200 can diffuse though a localized area of the waveguide screen

25 100 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.
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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.



I's assenbly, though various manufacturing techni ques
can be used. Alternative choice that requires no optic
fiber 200 option is shown in Fig 7. In this design
option, optic lens 210 |located at the edge of the
l'ight scan distributional circunference in each |evel
of distribution circle will formdivisional regions
where optic | ens 210 20 descri bed herein w |
reconstruct light rays fromthe normal passages of
appearing geonetrically like a sector into coherent
| i ghTyplvelims sipgle apticall fibai ¢ah bt heed] wiffsa 24§ soperat diaéter, of 750um,
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where -7- closes to wave

rel atTvBI9e SpaPT aghirvige 2 ecrfa\P&eQmFEE‘ef %Egﬁ&H%“é“y ¢t g fier
and skmmngmmgghmumnmemﬁxmymyﬂmnmhmpmﬂtﬁﬁs pr oduce
natural visual spectrumcolours wthout the use of
filters, and are reliable during continual use._ LEDs

ar e Alleswtive ApireaBit EeqriEs ng Pt beT 238 PRLP isshgags, in Fig 7. In this design
red- @m&eﬁmbhuﬁﬁurbﬂmﬂmeméS@&bﬂmeﬁgﬁnmﬁhanbaﬁhﬂcmﬁnmaﬂyem
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particul ar applicati

wavegu passage % 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

25 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.
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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



O her possible |light sources include |laser lights,

whi ch can al so provi de coherent primary o0 colour

conmponents, and nay be suitable for use in particular

applications. Rotating |light sources A roller nmounting

350 that houses and rotates the |ight sources 300 can

be used to supply is light to the optical pathways

200. The LEDs can be nounted on the roller nmounting on

a nunber of flanges, conveniently in a vertica

colum. Many variations are of course possible. The
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mounting 350 can be achi eved u3|ng 30 MAreIess
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designs in which the control hardware 500 housed Wxthm the roller mounting 500, this

data is image data that is accepted by the control hardware 500 for immediate or future
25 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
30  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.



rotational rate is the operational norm a snal

el ectromagneti c generator can be appropriately

selected to generate a predictabl e power output
sufficient to drive the light sources 300. 10 O her
designs may call for solar or perhaps even inductive
powering of the |light sources 300. An inductive power
supply operates in a nmanner sinmilar to a transfornmer,
and has a stationary and a rqgtating coil. Inductive
power supplies are connerC|aIIy avai l abl e either as
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desc Frs ™ ‘G1ws is sinplified for convenience

te a light source 300 [imted to a colum of only 8

Si NOESSPLPwd-EDs. Each LED passes 180 opti cal
waveguides 1n a single revolution. This creates a

1440 pixel display (8 LEDs x 180 wavegui des). Since
one Cewol Hitdwar 506 cdnlrels the bt soLEs 68D barcoeEPOMisagealiplayed by
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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
25 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.

30 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



design is based upon 30 revol uti ons per second,
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revolution = 3.14(n) x 80nm = 251.2nm[11 10 Speed
of travel at 30 fps = 251.2nmx 30 fps = 7536
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encoder with a resoFJﬁ%éﬂwﬁﬁm@SO pul ses assenbly or
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the next vertical scan, The w
between the waveguides is 251.2mm/ 180 - O 75mm = () 65mm, each LED spends
133psec/mm x 0.65mm, or approximately 85usec between waveguides, referred to herein
for convenience as a “dark region”. Thus dark regions and light regions thus alternate at

20  periods of 85uts and 100us.

Vertical and frame synchronization

Each LED is switched on when required while passing through a “dark region” so that the
25 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
30 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 pulse.
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Multiple color displays

Multiple color displays can be achieved by adding additional columns of different color
25 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.
30

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



still only 8 x 3 = 24 LEDs, the anount of additiona
control hardware and conplexity required to achieve
multiple color displays is relatively slight. 30 Rea

col or display Full color displays producing realistic

I mages can be achi eved invol vi ng nodul ati on of

i ndi vidual LEDs to control color intensity. Modul ation
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At e, GOE D05 AL O b3 JOse, California produces a
range of controllers that are suitable for use in

provi ding control hardware 500. An exanple is Atnel's
AVR sigple @ppliedtions of the described display (such as pre-programmed message displays)

can be achieved with a single processor control board (PCB) containing a controller, a
20 rotary encoder, power supply and supporting electronic circuitry mounted inside a

spinning light source.

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
25 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

30 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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pul S"?hqufo}nlﬂa%on required to be displayed can be transmitted via infrared remote control
(which is a conventional way of providing data to displays of this “ricket-rape” type) as
ASCII characters, which are internally converted by the logic controller to vertical scan
25 lines look-up table, stored in a look-up table in the internal memory of the logic

controller.

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

30 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

35
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of th&@edBigesithy 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

25 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
30  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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respectively. This design is suitable for revolving reflector option described in the below

paragraph.

Design alternative - revolving reflector
25
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
30 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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25 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.

30 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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further m nimzing phenonena arising fromdifferences

in reflection index 15 between two transparent

medi sheendptdn tasowehaoqiulk Bpsicd glrehvedightirat divdrgegt angle 0o have
r od I r : [ S

t angpar B Aphanal byh WBORAB] B0 bt B phel RoCAe roer o e
ot hefaWanrddaleh difference is necessary for |ens 210
and wavegui de pat hways 200 in design option shown in
Fig Z.. The advan e, of thi.s.t ' i S 1rf

the PrisfindGaR e AL BB Rluc fl Bf SR8 ERL Ol R e
and hahtbrset 390 Suck lepaseleandba gied it Prtivslyrfequp dght fipw tha fighigomrces
Pk OVagdes etk Ji iR Sp@al pahiGani200.i ght anongst opti cal

pat hways 200. The |ight sources 300 wavegui de pat hway
200 can also be readily isolated from environnent al

nmoi sThercentehbhrdveam ahil ity opeREonTind be omiralpdimiya taithetrueed30QQhea pidting
l'i ghfigns@uibges 300 can be affixed at the back of a
wavegui de screen 100. This architecture avoi ds

probl ens associated with delivering the power supply
and Deignalére@lbe onsnilggussdulefhe rot ati ng conponent can

be made relatively snaller conpared to the rotating

i ght sources design. 30 A further consideration is

t he Péingeirelisr PoyiingPWrcap e pssh e dsertfd ahpve Hdultiplg pedules can be
SOouUr Ges as3RQuited to t@rLO R i Mggee At efmpife GiPHliyCpdnel PEID NWBIYh in
i or BEaEpreh Bof s ) BRBYoe oo e e Bt 1K i
t» anayprekne thsewhennized bus lagsagiated pigiirel frarmesrare igfaghgpriay images or
r ef | gedols¥nikBly Be@e fuKl 168 brfaef bidlihyeesubnerged in a

liquid having a reflection index that matches that of

t he wavegui de core and stationery circular rod. This

| i qubchigoalternali@e — 3D visions

25 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.
30 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.



also acts as a lubricant", and reduce mrror rod

wei ght, which only requires very small DC notor 400

or other driving power to make it rotates. Second

option to lower cross talk in msalignment or [|ight

ray divergent angle is to have s vertical and

hori zontal 1ight absorption |layers in each pixe

floor. Please refer to the drawing for detail.

Optical |enses can be used to,collimte the |ight

sources 300, even if laser lights are the |ight

sour ced BGrenSiiepiiondnmiery entipal peuaedt tho epit e@f iteetopeen 100 for

focus |i @httichs Mt ghgld Gin S OWRIBESIn bk SeddQfd & FEsions or 2D

apertures of .the optical pathways 200. The contro

har dwar e VaRY T'#&* operation will be entirely simlar to

t hat useduftomotdyearaageatntng varipghtavd elgiggn. lighs sddess A0 at the
al t er nat bygpanemul tiple nodules A single roller

nmount i ng 350 can be used, as described above. Miltiple
modul e% Elriropis C‘iﬂ‘ggdhaé%wat‘%d&‘i‘ o tehcegragble Vit é“eaolmca‘1
| ar ger ahddwongbiete di splay panel 100, which in

practice each nodul es of fully independent working

unit will be functioning within its 20 own task so

t hat %?W&Wfonlzed but associated picture frames are in

fiact display inmages or video seen1ng|y belng much

l”a; ?@‘Lsaarég%ﬁ‘%’f ch?)sr}t?le ang%agxoniD?oH dg[rjlla)(s ofqﬁe tyget X sc1fbe(§ I;l)erenél static
Fig lzla@xereplﬂeq oo Wisplgyse pixilated enphm(emls-tmrdmpldysf fllar enturved
| ay adidplaysl andl0@n. Qiﬂﬁﬂle@l | rﬁzﬂ‘é} dgifjeQ:n{ a@&ﬁ&@tﬁesaﬁud FaBr@ca@&ﬂ@cthfques are

|str| butional . circunference in

the i a
| evd B St TOTR feU PR A AP ey SgFF e g el . an
mavengdeb@hanmeh@dQﬁOmMn$béwdyammammvmwwavegumdeoonEbnm

chanpg| ViriatioHs ae d&@’?ﬂem& Wbu &%{yﬂﬂlem%ﬁ t)&ﬁxt ds QMd?Er of course
pl anar ref] ective surfaces 210 and 220 within any

wav eg e U HR I @iéfleas Fig 2 doesn't offer such
control. 4. Final optical systemto redistribute |ight
by scanning through a "native pixel" region with
relatively unique and small profile |light beans on the
screen 100.



17- 5. Different functional mcro optical structure at
the exit of the screen 100 for functions of w de angle
Vi ew ngs, which can be dedicated for 3D visions or 2D
visions inmages. 6. Miulti nodes arrangenent of various
wave | engths |ight sources 300 at the 5 backpl ane. 7.

El ectronic control hardware and software that

conpatible with the optical hardware system

Conclusion 10 There are nany possi bl e applications

for displays of the type described herein: static

i mge or video image displays,!8pixilated or

phot pr ks stic displays, flat or curved displays,

and So on. Simlarly, many different architectures and
fabrication techniques are possible. Such differing

desi gns aneisty pispayl ydigpligne si @dgd) yhe gaplty @mipaging:

appl i cations, 0 ' . o
oSt rel babi | TEaH Bl R Sk Aoy GGG emi g
Sone““§@€ﬁ“WBPP%PWUﬁgmaﬁgedescr|bed herein, though

many ot hers MAbka@ﬁ@&ﬁma&ga[ﬂﬁﬁﬁﬁ&jﬂkb&&ﬂﬂﬁﬁh@bﬁd&hﬁ&&mg
ski | ?Qm mnupe relevant art. CLAIMS: 1. A visua

disp F %aylng an i mage, the display

conpri SI ng: s ﬁlﬂmﬂ artesenyl | gPrigeuropicsl ipatsh the dight from  the
sur ﬁl@ddﬂa@ddn&ht&{oﬁr@é},gﬁﬁg k@ ihto lileUptical 3PSO Glurib@EloNd hB oftical
porti creen conprising a plurality

zghgas goui% g\/tp xez

of pPBY2E PG FoPEd BRI She Y ransnitting light to
form t he i magegsonopithiaslakre fertchwailivg te tight moiwigion pad scerining;
inputs, the |ighteih HRMLLE inphQ omittlpaéaegad\weg,b%r&omﬁﬁ&ma

bei ng scanned into the opti cal inputs, guided al ong
t he &PPf®al pat hways and coupled into the plxels and

15
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.

0 3. The visuval display of claim 1, further comprising a rotatable transparent

cylindrical substrate upon which its axis is coincide with single or multiple reflective
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control hardware for controlling the |ight nodul ation

and scanning; wherein the optical inputs of the

opti cal pathways forma cylindrical geonetry. 15 2.

The visual display of claiml, further conprising a

rotatabl e nounting substrate upon which the |ight

sources are nounted to couple 'Ili)ght to different -
optical pat Y5 | r QAN bedk tibe: sRwods igo different optica
s PEErSAt! .reg\é\gﬁghfﬂfgg@in%ﬁaﬁ di S%Inay of claima1,

f upfrhes s aommy ihs raigtien oDthatabirardnt ashspaicent

c;g{i ndrical substrate upon which its axis is coincide

with single or nultiple reflective - 19 plane(s) to o anole
refl ect hj.0hduaf 80PNy e caiatl, ovhargn ba_dlsghl bepitessBt F"é‘ég emitting ang
into different Sgﬁélcal _pathways during the rotation
oflighheoureesrrupreE P bsErate. 5 4 The visual display

of claim2, wherein the |light sources are snall

emtting angle Ilight sources such as LED or |aser, 0., alike light
The vi sulle disspldisplaf ofctlainm33 Whikrst g}er%‘&l:r%éo‘i“i“ﬁh flasetor alike lig
sources are laser or alike light sources. io 6, The

vi YHI®Sdi spl ay of claim 1. wherein the |ight sources

conprise but not limted to respective nonochromatic

primary coloured |ight. sources. 7. (Dhe.MissHRks BhBphdybut not limited
of o.cl ai mis V"\?\)PFéldéﬁ‘p_ %'O‘Htﬁ%dﬂ] ﬁé‘%“iﬁh&%fg‘g rrr;ri Se P

' n{"czgr%&?ctcﬁge YRY@GMhaesprighrnywhil@hedhglt sopteisal pat hway

conpri'ses at | east one convergent |ens disposed at

the cylindrical peripheral surface of optical pathways corated
such that, the opti. A% of  WR@cihefBichis pathways comprise integrale
per pendi @BT 3?8u€g%{bﬁ%|yc(§/l ?_r‘}ldri cal axis. -20- §.. _‘Eh)eI e convergent lens
Vi suako fiaplogywlnth odaah mpFicahwpethaian ¢WEPTEEhVErGENt 1 %ens

col limating divergent incom eaFR, kiR Ghathways such that the optical
subspasedi #thy Cpﬁ%’i“giﬁafﬁ)%ﬁ?eﬁ%ﬂ %gfagéarm),? g hlc}s

f a%Hsio?‘%ﬂci 188k & I'ﬂ@i'fﬂ%‘:rldicular to the cylindrical axis.
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propagation within the respective optical pathway. 5

9. The visual display of claiml1l, wherein the contro
hardware further controls the intensity and/or

distribution direction of the Iight sources. 10. The

visual display of claim1l, wherein the optica

pat hways are integral with theg.io picture el enents

11. The visual display of claim1, wherein the picture

81 enenthe vispahdasplascelfatigjnl Arwheseindlye cayengent lanwreqlhowtipg divergent

e g LA

propagaonedthinthe sspenlitaogmakpatway. pl e- i nages
designated to viewing positions at the space in front
of a projection screen via optical pathways connected

b0 pi cTHE eiseAleli®ipopElainhe, saERBNthe d0h@SIMandwigre Further controls the
sequence_in_whjich light sources are to be swi tched by

HYensR epgPr disirdprler direshion itk M EOWFSht sources in
accordance with the determ ned switching sequence;

and causing light fromthe switchable |ight sources to

be r ot Zhabisyalshsphateef cleion 1 heherpinitbabpticsl hathyeys erefiniegral with the

th i.SRl ayed i mage projecting fromthe screen. 25 13.
Qﬁgngggﬁgg%bf claim 12, wherein a rotatable nounting

substrate upon which the |ight sources are nounted

upl es, light to different optical pathwa dur
Pt at: Dhe ofoual il ahelong s dRirAachd PSBIS Aol fhembgectangular
@rael @i m 12, wherein a rotatable reflective el enent

reflects light fromthe |light sources to different
opti cal pathways during rotation of the reflective

b EMBNK: tmethod of forming a visual display comprising the steps of:

storing data corresponding to an image to be displayed on a screen or
simultaneous multiple-images designated to viewing positions at the space in front of a
projection screen via optical pathways connected to picture elements of the screen;

determining a sequence in which light sources are to be switched by
control hardware;

switching the light sources in accordance with the determined switching
sequence; and

causing light from the switchable light sources to be rotatably scanned

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

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.



