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BACKGRO F_TH I0
In Australian Patents 493,435 and 573,024 there are shown
two previous forms of display systems which are of a similar
type as the pres'e_nf invention. 1In these two patents (and the

25 present invention) the displays rely on a process known in
psycho-physics as "the beta effect". Basically, the beta
effect is that the human visual system (which is a combination

" of the eyes and the brain) relies upon integrals of light
images over time rather than instantaneous light images and

30 hence the human visual system has the capacity to "fjill in"
missing information. Hence, the human visual system can
resolve a given resolution in an image which has a large part
of the image missing (such as up to about 90% of the image
missing) - provided the image is moving.

35 In Patents 493,435 and 573,024 this effect was used to
reduce the number of pixels required to provide a given
resolution of moving image. However, both of these prior art
displays rely upon columns which are spaced relatively far
apart. A result of this is that at slower rates of data
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493,435 and 573,024 (lower third of each Figure). It can be
25 seen that the full matrix display and the display system of the
present invention both show a ball rising and falling. If the
12 Figures could be -overlayed it would also be seen that the
display system of the present invention shows the motion of the
ball at substahtially the same resolution as that of the full
30 matrix display. | In contrast the displéy_ systems of 493,435 and
573,024 show only 2 or 3 line segments rising and falling over
‘the display. | | | o
. Hence, the display system of the pzfesent invention has the
same number of pixels as the systems of :493!435-33‘1-573'024 but
35 distributed across the picture cell to provide a display which
. has better resolution and is able tb_ show graphics with
vertical, as well as horizontal, components of movement.
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Therefore it is an object of 'the ?_ present invention' to

can be
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pixels to2% able to cause mALmaomgplmsaamm@p illuminated in

correspondence with the graphic and the second set of
electrical signals being able to cause the graphic to move
across the picture cell such that with successive ones of the
second set of eiectrical signals the entire graphic is

25 displayed over the active pixels.
In accordance with another aspect of the present invention
there is proVided a method of depicting a moving image of a
~graphic on a display means having at least one picture cell,
the at least one picture cell having a plurality of pixels
30 including active pixels which can be illuminated and inactive
_pixels which can not be illuminated, the inactive pixels being
located between the active pixels, the active and inactive
pixels being distributed over the picture cell, the active
pixels = being able to be illuminated individually or
35 simultaneously to depict the graphic, and a controller means
for generating a first set of electrical signals representing
- the graphic and a second set of electrical signals for causing
the graphic to move across the picture cell, the first set of
electrical signals being able to cause the active pixels to be
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i nvention i ncor por at |’%ﬂ% r%tb%\éé‘%%n%"ﬁo a?ﬁe%el%lwqb‘f&bl"@ﬁ{}r gow
cells; - be describedAwith 3@fsrencendimtthe caccompanyingadrawingse in
di splay systg&H:4 he present invention showing a rack assenbly 30 for a
single row of pi cture cells simlar to that of the  display system of
Figure 33 Figuipe iclid docheduti @xg rgvabhiicalr shevis t$howingl ay

system of t hsbonieasiastn ldf\/aﬂt ifbrevedi dikpl dy? s%%fﬁ\eﬂhldc&?fd@nce viﬁr{ iheOf
picture cells sim,/lar, to at of , {:ﬁ chezplay stem 35 ure 4;
Figure 6A | PLeSfnl Jnvgntdon vith, & 15pigye gyshem§ of spustraddame

present invd&atents Nospote3;48p Hhdisx3,024; ~  Figure 6B is a graphical

view of the |ayo | X¢ [ a,pic e cell Jncorparatin i er s
and showi ng the (‘?&é{réﬁ 23 V\% 6?0%2 7£¥£ graphidal’ Rriews Lndesd ng
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Figure 7 is ya1dibn QY £bd1'P fidding it diiye
Figure 3 is a schematic circuit diagram of a display
system in accordance with the present invention incorporéting
6 picture cells arranged horizontally in a single row;
25 Figure 4 is a schematic circuit diagram of a display
system in accordance with the present invention incorporating
a matrix of 6 rows and 6 columns of picture cells;
Figures 5A and 5B are schematic circuit diagrams of the
display system of the present invention showing a rack assembly
30 for a single row of picture cells similar to that of the
| dlsplay system of Figure 3; . : '. |
- Figure 5C is a schematic circuit diagram of the display
system of the present invention show1ng a rack assembly for a
- matrix of plcture cells similar to that of the display system
35 of Figure 4; : S
' Figure 6A is a plan view of a plcture cell of the display
system of the present invention incorporating 30 pixels;
Figure 6B is a graphical view of the layout of pixels in
a picture cell incorporating 32 pixels and showing the order
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This is desired so. as to ac |eve uniformintensity across the picture
cell 18 wiedn outpyits 3Gl @y fhe I‘W“m%’x’eléa the colums 42 are nunbered 1,

3, - The rack assembly 14 has a communications interface 40
(hereinafter referred to as a comms interface 40) which is
- connected to the comms output 30 of the computer 12. The comms
interface 40 is configured to receive signals from the computer
25 12 and convert them into signals capable of being used by the
rack assembly 14. This allows the computer 14 to be located
at a large distance from the rack assembly 14 and the display
board 20. :
As can'be-seen’in Figures 6A and 6B each of the picture
30 eells 18 has a plurality of pixels'4o, represented by black
equares. The'gaps-between the pixels 40 are indicated by
-.lightly shaded areas. The pixels 40 are arranged in a regular
pattern over the picture cell 18. The regular pattern, in the
present embodiment, has 5 columns 42 with 32 active pixels 40
35 and 288 inactive pixels 43 (there being 4 inactive pixels 43
between each active pixel 40 in the columns 42), a space
columns 44 (having 32 inactive pixels 43) interleaving the
columns 42 and 32 rows 46, with one pixel 40 in each row 46.
That is, there are no two pixels 40 in the same row 46 in an
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- of the 320 bit shift register 50. That is, the inactive pixels

- 25

43 are located between these locatlons Hence, the picture
cell 18 has only 10% of its maximum p0551b1e number of pixels
40. : : : -
In the present embodiment the shift register 50 has 320

- bits so as to provide the sameidelay'in operation over the

30

~active pixels 40 and the inactive pixels 43. This is essential

'so the human visual system will prqperly perform the beta

‘effect and interpolate the moving graphic onto the_inactive

_pixels 43. . Consequently, there are only 32 pairs of wires

35

connecting each high current driver 52 to each corresponding

picture cell 18, instead of 320 pairs of wires. It is

envisaged that a single.common wire could be connected to each
of the active pixels 40 to reduce the number of wires to 33 per
picture cell 18. . | |

Hereinafter, the term “plxel" w111 be used to refer to the
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gﬂl ft reglo!stcer ogoas;%r hgggo di q g& ;g e Iﬂ;%ec :ggﬁ ¢ %8 |Iel Wi Talte
the pixels 40 which corrésgoﬁ% pglc s R& g 8& E"ﬁg §Faﬂ5 ¢suAtER ?geao
be shown in t P8 &heddispliayt boerdeR0 b& transmissioenofi aldi of. the ghaphiet

. morent in p d f dali I rgct
Gbsplay bodrd S0 Le Che GearieabLi gy | JEEY ‘el bertiol SOV radife, 1p

50 is clocked¥: é?Pb-Pﬁﬁ?éi at anyninstapfeddn tdmeeFinse EEEEES%FQ/@T@M @#ndchive
and 44 of thepnxeuurao outeblf aStotae &Im fatzonpmalbhennbﬁbbednaydabbﬁt 10%

s 40 f whi | h
Pegister 28t aha VG SPhaRRY 18, isplalRS0RE 4ty (divenr iRt s
cl ocki ng is ré&pmeat.ed Howenert,htheabeta etﬁéectl purnnadesnthesresolapéaneﬁhacﬁ
SO on. b S% §aSio ‘iJvﬁ% %éf'l%%é ﬁ?xéxar{l%fé’réf Of'hgf GPﬁlgﬁagg' Ehbwn

sent to the rac asse

di spl ayed on tlﬁeFﬂ-ig@tr@ré Fel2 for @%vketme'é‘s'r vand| 6@1& éggtbgugnospread
araphi ¢ moves Gut ob. Fhe oy o UTh A '32"2"‘.“2%&“’@“ direfRighlepd 5,
the next pict8t& E:‘é' c§§.1s|3f g‘ﬂ;a %é'ﬁﬁ OMlre 6B this data is
shown to rm;w seri Thiey 3‘2ru)rtrxlsln shpﬁt regn.ﬁﬁenf stohe:qrmspmdlﬁid t® &ngiven
out put 62 t c e a
al'ong. t ho S xBLEEHFE, He11°98) 11 tumiRace® el BEARLE ﬁ?héﬁﬁgke@fiﬁﬁnﬂ t8
i | lum nated. the portion-rofitthelgraphicpwhich 46 4oed bes shownl i thevsaidy
32 10 bit t RSafl I I

Lﬁ.'i‘."tfl.ltrer %Q'li €8 aﬁ nf,ﬁaﬂeﬂoﬂ\@nf’aiﬁ tl.lﬁﬁ A@Jttt{éehexﬁ:v\%oglgp&%g7

pi xel s 40 and;43 coul ran y accessed,” such as wt
PCT/ AU95/ 0049 F1ime the graphlc is moved forward in gthe 1g,eica:1|o@f oEnthe

nunber from adfigplag boaFdu e +tdeHhee next column R2Fi gure 4 there is shown
another SaBPL=Y YA 0ne sRLFE Bhalbtoof 0\ 38 Hrdatak: KEon
di spl ay syst espe’éd 1o irefitesh tweobsyivy colinte 10D dnd Mgofdtné plcture
DCTUTe o SERAL 103 HOSGLELRLE Hih R04 BRI 8T8 g are
i nst ead of 32idilusiipated Torssay requilkitsecends whilst the shift register
50 remains static. The pixels 40 are then turned off and the
25 clocking is repeated, and thereafter the illumination is
repeated and so on. 'At successive clock cycles the next
portion of the graphic is sent to the rack assembly 14. 1In
this way the entire graphic is displayed on the picture cell
18 over successive clock cycles.

30 Where the display board 20 has more than one picture cell
18 the graphic moves out of the last column 44 of one picture
cell 18 and into the next picture cell 18. 1In the arrangement
of Figure 6B this data is shown to move serially from an input
~ 60 of the picture cell to an output 62 of the picture cell 18.
35 The clock cycles then clock the data along the pixels 40 and

43 to determine which of the pixels 40 to be illuminated.
Alternatively, the pixels 40 and 43 could be driven by 32
10 bit shift registers arranged in parallel. Further, the
pixels 40 and 43 could be randomly accessed, such as with a

o P W .A,;;,. )
D TH'%H ng 1o al '-
HOV\BEEL&CFEe DET 1A
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aIIowthewocgk;ossg-;cellg}‘ edlnamatrlx V\:hIChP ? QPM
repeating pattern of p| ETHA EE | splay board
102 having 2 picture ce h 3 2p %16 h1Lhe two picture
cells 18 are shown separ at ed by a das ed LAMeE P pi c;ure clel S
18 has. 32 pi fd%fgfbﬂ&é(eﬁm @ﬂ overl ap
with the pixels 40 of _15 the ve?tl)(f:g? ace&% pr cture ce?‘}%)#

Hence, with the dildhl B4IeEet ém%¢t1§e§ FPE’@ panther: display shystee 100
graphi ¢ novi ngimidta® o/ ﬁifeoﬂlllsg hyt Qy*‘s't@ht 1@V§ﬁdtﬂ§ke nurﬁgféisaﬁe?x%e?%ﬁ%

but frombottom,o t of thir 102_and vi ce versa

conput er 12 &eF tSve dispiAy| §8§g§m2883r%1§1€?§%gg?’%CFQ%&lﬂR;éYgSX§ﬁBm
can rmove in 20iimnthats thecdispldayesyisethayobonag ¥0ZJrid of 36 Yhetdre

~there are a rcrglq_t%vleg yafﬁnﬁed“i@% ,@{tﬁc& Lg?ss %&c)%l cﬁﬂé %vs i,n._the display

board 102 it € necess 70" mul and 30
" of the conputer 1? q Plﬂm%c@é@»@ 28 d@ﬁﬁezzoah:;glp‘oly 30 that hey haveedot o

control half ;ﬁ.fxetlhie Jw\ﬁlstead)foﬁ e ‘iil%d@l%y 4*506“ ‘1‘h %2 i.%“?‘eéﬂﬁr%ﬁ dggo%o

30" the other case rovi
each comrs q‘;? f:h?Opéﬁguﬁe cefls 18 tq/@enawaagseowr@mtmx whd.chi Bpsay

system 10,0 1@0 mepedtaiif paﬂaéltmdofoph.ﬁéiéemnaﬁmdﬂdﬁﬁ i PIRAY 7 T 8GR Sa0f

bui | di 4 f t I I ted

ol 1 Hon o wikuiep, BBatd] fofindvbRd 4 Bty ”iﬂfaea?éaech”“wé&niaﬂizﬂmg
accommodat ed 46y t Fhenitwmdo picturiec clallllsdllngarihehownr sephi:atedtb t aadashed
extrenely | angeesh@g. ca@fbghglﬁggugg J?Pds ﬂj ﬂafg ng g‘%;# Y"Chg#gﬂs

invisible-to the occupa ts o consu

anounts of p&fePf 9RE picturg gel) \JLIBSP’BPédbS’VB@éQPeWp&bsT-hg pimeba. 40i of. q

In. fact ube tneoamamale}omth@n@f hﬁ@ﬁ:utrl%ahellheﬁ.% i s ?OgrS gghl c (message)
bei ng di spi'ayed o t he ce,.of .t he

PCT/ %\UQS / 80 491 \ﬁ%'i'lce ' wi%ﬁ £ng dlsglay syéq:em Lﬁpelazegpgﬁm&s gggﬁlale to
di spl dy boar ;Ghqudnhleegrtdmid movinginatl only afwbm A&t | s 0eigh ugtet Othe

require a sPagkBiafChuaea 102°BLEMEof’HubEGH d#gpﬁsg%{;sﬁé%]h@bégggg "Gogta
now be descriBedanf Wice versaenchhe scamputies (1dvand Shenpack. assefblyrle4 1
The abovgodeaeei hedatlyeal 8y EJ@atdtt?& dyepiie cfaﬂi hrlawe“‘;‘ln 2 BBRhERELGhS ovdr
hei ght (h)_ the display bo%gd 102.
Where there are a relativgly large number of columns and
rows in the display board 102 it may be necessary to multiplex
. two comms ports 30 and 30’ of the computer 12. In such a case
25 the comms port 30 may be affanged to control half of the rows
of the display board 102 and the comms port 30’ the other half.
In such a case a MUX 110 and 112 is provided for each comms
port 30 and 30’.
We have dlscovered that the dlsplay system 10 100 can be
30 adapted to locate on mulllons or window frames of buildings.
The pixels 40 of a pa:ticular column 42 are mounted on the
mullion or window frame and the ga_p between the adjacent
columns 42 is accommodated by the'window of the building. The
result is that an extremely large Sign can be placed on a
35 building without, which is invisible to the occupants of the
building, consumes relatively small amounts of power, and is
highly visible by people passing the building. 1In fact the
occupants do not even see that there is a graphic (message)
being displayed over the space of the.window.

SUBSTITUTE SHEET (RULE 26)



tength 96/055% mnssﬂéetmsIBedme wed pr ef erably > 2000 Jgfa'
r esol utron‘Y 0 LE

Ds er (d) :
of LED = 500 ncd 15 spaC| ng (LS) o %"V‘ﬁ %EEfNJII
dot matrix (i.e. the ver ng 01‘9 t‘he p| xe n AR ent

nvention s then; —h/ = /30 have. T qund
'Ith\z;t als tgreI si ze of l"ten ﬁ?é%ﬁ‘a?\ébo%‘ll i 8 ﬂ)"ssl?:"aﬁye Bﬁrgr r&%ﬁﬁs ig}\‘/at the
general |y desipiamltso 40a\and3@ 3 Ees largeeranomnyh rtes aequiice pespaicing betsicen

18.  This pr %Li?ﬁ@n wifCh Ngs @ﬁgﬁ'i Yo he %F acfr@eégaﬂfu mi.x%?l@?ls or

EXAMPLE 2 25 ore we can “design t € spaci ng
of the pixel s wimdgw fazames.a di spl ay board for a bur lding with mul | i ons

whi ch are 300 mn amtid dfspPayOtgstem Toiel 16PGLNY Dop e S@gEciinbal YAth

mul lions / 2 colu 50 =250 M 30 T

there is a colrtﬁﬁ?qﬁnq%é'& ithe foldwing ﬁ?‘acl‘ﬁ'él?ﬁ 'ddI e of the w ndow and
only col ums \mile pi xel s 40 are | ocated on the mullions. This
corresponds t fuykl g y g Cc PiX&lS. i
the. m ddi e of Wik AbeyR, a®Bthibeg afipPad” BAKHEY, % JHAT tHe PirbEsPmitg,
(v) 35 Parameters. = 250 : 30 = 7,500 nm That is a display
board 20 wigt gr“._r IIs 18 having a 09 g ght of 7.5 metres. Assum ng
t hat each story th UI|dI ng is 3 rr%t?@g hi gh the display board 20,
102 will covedengt WO 96/ 05587 = unlimited, but preferably > 2000 mm

PCT/ AU9Q5/ 00493vert1ca1 steidAstioN @) thesiEpsf the LEDs needed to be

resol vabl e 0 Vi er an area_ this size.is: New LED di am
(D) :SF*&‘EED(‘f e'%ef')&/ L% m = (250/6.67) * 5

= 187.4 mm 5 brgNiidss3 of LED For e=Ba0 umad cell 18 with a height of 7
rretres th pre] S |y hy mn&0
7000 / 015 , 51 o‘w’\&f@afs%gggg% ﬁ-@/ A e Ené 18 %fu}_]E §8F‘ ti)'("“\{"(’:E’J)x
= 34.9 * 5 = A4 mthe vertical spacing of the pixels in the present
invention) is then:
= h/v = 200/30 = 6.67 mm

We have found that as the size of the display board is
20 scaled up or down it is generally desired to have 30 LEDs
vertical resolution per picture cell 18. This produces a
scaling factor of:-
SF = LED spacing / 6.67
EXAMPLE 2 ,
25 Therefore, we can design the requirements for the spacing
of the pixels 40 and 43 in a display board for a building with
mullions which are 500 mm apart as follows:
Pixel spacing (LS) = spacing between mullions / 2 columns
' = 500/2 = 250 mm
30 That is, there is a column of inactive pixels 43 in the middle
‘of the window and only columns with active pixels 40 are
located on the mullions. This corresponds to a full dot matrix
display having a column of pixels in the middle of the window.
height (H) ' : = LS * vertical resolution (v)
5 : = 250 * 30 = 7,500 mm
That is a display board 20 with picture cells 18 having a
height of 7.5 metres. Assuming that each story of the building
is 3 metres high the display board 20, 102 will cover 2.5
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A pi xel wivwd od/bysgy di A t Has;Been Rendagedd by using a cluster Oﬁcr/ vodifolgy Whi ch
have a conbi ned di anet HE d of ahaut 175 . % I'n
Figure 8 there is sho ncor pa 1BGLORE | tihe picture
cells 18, but having a vertical resolutio JT{. ﬂé%? NJD and a

hori zontal r on pi Thal handl e 20
whi ch housesggaﬁgg?ocogﬁgg’é t?’? %’1% opf or ng oﬁeofefﬂgvabfe

conput er . 12) tPof géﬁ@?ﬁt pPN§r26n QF&EhP@st\héS §iigel. ass by the picture cell

18. NeWw LED, dilif. wm:oq 20Q gy waged hasheagg)f ar Hhmhg/ a user of
t he wand 200 (such as a child - usi g t he wsnd 200 as at torely
upon the beta effect .to give an apgt(g -§i pIa? Foafd -4 MMhich is | ar ger .

t han the ar cEXAMPLEe3picture cell 18. 25 Al ter nativel y, the wand 200
Crouide a tr ai 1y n0r® o pEbfure HLI™HE8h Y ChEBORETHA TRHEE (e
present invefP1bAvhRg parameteusaappd¥:that the picture ceII 18 covers a 2
di mensi onal 130- ﬁo@g_mLch allows a 2 dinensional portion of the graphic to
be di spl 2{§ any %i ven instant i n time. The static resolution of

each pictur eTI =i A0Pfe/ e3R8l 3% enbodiment is 6 x 5 = 30 pixels

40, wherkas sne-nnsyegsulisptag ye606mt=op4is 6 x5 x 10 = 300 pixels 40.
This is in t Pat en 4 nd 573, 024 whi ch can only
di splay a Ilslﬁéwg?ﬁlﬁh%{é‘ﬁ kgbhl c- a%iaﬁ ﬁs’t‘aﬁ?i g’f"?‘ma Hence, the display
system 10, A pigebfwihb phesedn.amntem isn achiewedb by afsitigspd a;mus;;a- of
static | MBS rh ol hébé Vglé’oﬂﬂfhéfsﬁéﬁéf’%!él‘g\%ggﬁtt}% of bout 175

WD 96/ 05587

original) dM8+a noving imge substantially at the same resol ution
as the original image due to the operation of the = beta effect. The
resol uti of the,.nmoyjng_ i s mych better than that achievable with
conventlﬁal f ul Fllha]\f(+$§rﬁi EB?EQ i858 BHPnabé’@é’G’s@O& incorparating, ane
the beta ef faftthe picturdl cellsi b8¢ bht havdng 40 veirtikalpirdsslaticn ol

Tovi ng w t h 2 PERENE ka1 ot fzdriedl Soehfun o W 4 BLIP G e
that the pervffd vzew hgst nermmiayz%awmm hgosesoammulcrmommtear t{for

static conpg@rfésrming hghgr Fohick i5H @P”Eﬁe d hi;zpeka efi ﬁ%é e
: b t t ood Eﬁiétr
SPQZ{? :so éjgﬁ'on tff'é,r é-’-Splﬁy byegi?he plctl:tfre cee 1g, o °° a ©

In use, the wand 200 is waved back and forth by a user of
the wand 200 (such as a child - using the wand 200 as a toy)
to rely upon the beta effect to give an apparent display board
which is larger than the area of the picture cell 18.

25 Alternatively, the wand 200 could be whirled in a circle
or moved forward in constant motlon to provide a trailing
graphic. .

The dlsplay system 10, 100 of the present invention has
the advantage that the plcture cell 18 covers a 2 dimensional

.30 area which allows a 2 dimensional portion of the graphic to be
‘displayed at any given.instant in time. The static resolution

of each picture cell 18, in the exemplary embodiment is 6 x 5

= 30 pixels 40, whereas the moving display resolutipn is 6 x

5 x 10 = 300 pixels 40. This is in stark contrast to Patents

35 493,435 and 573,024 which can only display a line of the
- graphic at any instant in time. Hence, the display system 10,
100 of the present invention is capable_of displaying a static
image at a relatively low resolution (about io% of the
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tol ums 42 waigsgkéstan a’hl ebfeHachea gtet0 that each pixel 40per/agvéodds | S
in a different colum 4 s can be 15 achi eved by having a
matrix of 17 x 17 pixel '

each p| ct]'.-H € ; Fre—pi xel s 40
and 43 are all arranged on |agona s an hefle a o ol umMms
which align t el 0 n | t @atb. ' are
still st acE?%Pl BE" t| %gﬁ Q zon #Jy 0 at PEEES

coul d be usedresgéntagn B témmmglnal dmage iduefteothe 20p9ra1aien46farthe
43. In some cpaes gngeet . Tﬁ@r&s@ﬁﬁh%r%f%na%a&fgé ﬁiuféé"% machSbd £4RY

overlap and need. t e.renoy romclircuit in r to a | eve uni
| i ght intensi WaﬁcgEEg Fﬁ@lﬁi"éﬂigywﬂrﬁgr gopyentjonai,fudlepaipixsdispdays -

reduces the ragathi because o théoobérhﬂl\&xebfli%eaw&tho%ffect |Si nce

t he di splay board 1 h nt|o has Iess i.xels 40 it
consunes | ess el ec?@sga p]g'i%é E&E &d’%uB%FEHf?aI &)L Hi8 sare
resol uti on (f8rrapgedgon mt@)rm a:.t:cts/epmsmrhleftml shmrthedgsabhy.c

Hence, the 30m6ﬂﬂbay\¥ﬂ€}‘?r dn24;p U3 ﬁp/aﬁt ﬁé}rﬁteoﬁéﬁls t! e mok

el ectri cal convent | ona mat rix rep rese
a consi der abl ¥1§39Pﬁgri’-ﬁkobéﬁﬁt the pexsen|viewing thes %aam@oarda ﬁosoﬂrﬁz

cases makee t@glsuppek ohtel eher stakieowdmpbiehis of éhépbﬁapﬁiécah&aﬁéﬁce
wher eas supplg af el %ctrl ctal gﬁj\%r to 35 gonventlon di s S tends
becone i npractPESEN &he Ct 2pflc LB ARRRSS -"a”'ie'ffeHl Fhés
apparent - huegawvdt it n.ssbbuheamderstmdaaslmtstlﬁlpﬂﬁls 4oo@ndsaiBl ¢n the
graphi cs can Eﬁh Eiue v f I
40. Howev erES % t%egn;aap IC TS |i§3e oéuﬁpﬂé{eéﬁQ%S%CE pE f io
PCT/ AU95/ 00493nd 43 is in a different column #2 -and 44. Fhder gmtan be
simlar apgunagh9bvel! b9 haPing0d nateris 17aﬁd17 1%9]% s 40 rﬁﬂd (,1|3r Eﬁt éQEﬁ

it is preferred Ehat t he |cture cells ave su
nunber of pi xBES*RECarkP n The P&Pq?l\ﬁerf?célndan@h@rrezoﬂlbl adflrraélﬁqcbngn

50I The ﬂu dpagpnajst anleth%ﬁ@ atet E@ RfWELNdr | Bbe finhen vﬂitlﬁﬂl at.]hfﬁ the
vant age t ha a closer L gtane e

di spl ay syst ek%ﬁé}l gP%tog d 4@% ?hgn%esullgagto?&c % qegﬁﬁ ]:gr%’éﬁl gtifl
t he distribut stnClsabﬂnevpmk:slly apdohorizoataldyure cells 18, instead of
bei ng conggntrated n 0 Of ol ol t hejnt hQQg.
Modi fi cat ?gns and 9?29? gt fsgr?? ?E?%Il%e% L‘:Bp‘gdbie)eawggraén H?ﬁ % fbg ?{éﬁﬁi@
addr essee ar e3cBaSEd& &Ff W Q F n2Q hpixedge46f apﬁe 4. prids §AMe Gases opne eyr

exanpl e, ot hemoger PiSWIRNI40 W Padfhéent plctided €12y d PandipeGverlap and
need to be removed from circuit in order to achieve uniform
light intensity across the display board 20, 102. The overlap
25 also reduces the reduction in pixels 40 to between 12% and 10%.
| Since the display board 20, 102 of the present invention
has less pixels 40 it consumes less electrical power, whilst
achieving substantially the same resolution (for moving
graphics) as a conventional full matrix display. Hence, the
30 display board 20, 102 uses between 10% to 12% of the electrical
power of conventional full matrix displays. This represents
a considerable saving in operating costs in large displays and
in some cases makes the supply of electrical power to the
display practicable whereas supply of electrical power to

35 conventional displays tends to become impracticable.

Due to the operation of the beta effect the apparent
horizontal resolution is increased such that recognisable
graphics can be perceived even when there are only 5 columns
of pixels 40. However, where the graphic is intended to
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- 13 - w0 96/05587 _ . CA 'VB _ I m/ﬁu%bxﬁﬂb y
system for depicting a noving graphic at atic
graphic at |ow resolution, the di spl a b%@ﬁ@mﬂASBﬁgb'

a display neans having at |east one pi ctur I REPLACEB at | east one

picture cell s a 4l hhr t ely =Y
whi ch can be | "?Jmat% alaédfl )héggulﬂ\?g( I[Zl)ll xel's whi ch can no%eﬂgf(acaei and
i |1 uni nat ed, N9ELZonkal \Aipegkians it jsj pyeferueddthatwsbe mictass \aens

pi xel s such tigthdve mwsn&ﬂalwl ﬁﬁéss&ﬁé ﬁuﬂs&aenbfabh*e!e' 4 BnY 43
di stributed cgleq t he re cell show ng t-he“graphic at a uni St m
intensity B Vet A ’Pé) %ﬁﬁ%ga]arﬁlﬁﬁ%ﬁ#@%f aphi cs and so that the

di spl ay m#ans can Tee \dispihytsystdm qlm,saroailoeﬁeuw rfdmt invettiloh also
20 26t 3%23. ; EHleC sPEREaLE M S, PERRY B0 Tikel oGt { Fabter”
picture cell: J@ﬁ;@nces than the dlsphaYoISmtemaneffmatgmrtsr a493ga 35 f iangt

set of t al naks I
L O oo DTPATLER TRIGNShoed ISR B9 €AEIy SHEERSSLYG Y I ko1
di stributed d\Per°‘f?r’g @X‘Pu %&C‘p}PEPqulééﬂ 1184t Jé@ﬂﬁ%s@ﬁnbemg concentratedd

fortgenerm]gl {iﬁit&: secsmﬁmtcbafuéﬁi st rﬂvroalcdinﬁ&ﬁzd Suth ni‘ﬁ!rlf‘a%i&i g t[]ﬁ
portions O e gn e | re ce , e
first set of el ect’{raollag'aﬁ%'c %g‘r?d\ aﬁ’g Héna °RSI gueh %%JE‘@‘&‘#:@%%%&@PS

to be illum ﬁat skilh :_&lidreﬂseeespnedezmsmeﬂed hwiphihi ditee okcbpe @wsfpbhe .

and the Ct | e | s g S :

successive porti ons o?‘t"eﬁ{t QJrna(@alph|E‘(<:"if'?o h@gg ﬁlgg. agghﬁp%@eﬁﬁg SSi Ef‘ﬁﬂ!s ‘
f

cell such tfa@nd, IUSQ&munulatlon 0 successi ve ones of
t he second set of electrlcal signals a 30 person view ng.the picture cel
the entire graphic is di spl ayed over the active pixels over a period
of tinme, and such that the display neans can di spl ay noving graphics

at hi gh resol ution and.static graphics at | ow resol ution whil st

bei ng |nterpretable as t he entlre gr aphi c.

Sl‘iii)‘t IIIIii“BlileInII‘(ilaced
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35 2. WO%AS#Z pl ay system according to Caim1, in whi Ggiiesnoson

- 14 - ast one plcture cell has a plurality of colums each

‘Wi th nore than one—active pixet—n-it, and %n_mhlch the picture ceI
"has a plurality. onIy one acti fihat
no conponent of t mﬂmmﬂlmlml repeah yaen movjj '$|§HEEBNA§IB§EN) er
the picture cell sthe a uni fior m i ERAGEP over |ft he
pi cture cell. and so that the graphlc can have both horrzontal and-

o Qa1 T e L & R oty Lo il
col ums each rem%’tqﬁncﬁ'ﬂ aoﬁéa&éﬁ 9539?‘*5 ﬁﬂw ﬁeﬁ\ﬂlﬁﬁl?ﬂe et Qg
has a plgy@temycdmpftgmn@ach with only one active plxel init so

that no c onent of . & Le t

pi cture c€ in an %I’r%&%f ?}ﬁeaﬁs 1@3"1’25%@(11&@%@0&2 ‘21% flt’tb? n%t
to daimi1, |lﬁm odne picture ;gelbhaving diptural ity |omauxeies amclmlng
i xel s arranggtive pi ﬁﬂsagﬂﬁ%n'eaﬁ%wmmwrﬁet@é&ta 8 an%t(ivfevlo@éﬁls

manner so that successli ve portion |c I's 1nhib

from haWiteh H'élhﬁﬁ'&abﬁn’e%l‘b‘?“l!ﬂ'@%ﬂ rﬁ‘%ﬁ-f\ﬁl‘r'é'ﬂ-“ﬁ E&KG 1goeegitpcated

my ﬂl [ﬁCt l Orbetween tHe active fhﬂeial &Nﬁlé%@d@%ﬂ?‘r‘?@ﬁ ihta&tlive .ﬂxé}é bétih
iCc e S ural i o} e pi.cture c oca

ohe nd) adkdy Hetelailed e 0y BiPHIER bolhe Ve Plxe?snishggbaeﬁ%

able to contrid héle.l;iamuameﬂ mlda.vpdualmysoarf siﬁultaheogsayhto depict heche

plurality of %&é# g#és So as to depict over a period of tine the
entire graphi a hl resol ution. 6. A display system
accordlng to Clai 5, c¢m¢n¢4k@rtrmpans for generating a first set of

electrical signals representing the graphic and a second set

15 of electrical signals for causing the graphic to move across
the picture cell, the first set of electrical signals being
able to cause the active pixels to be illuminated in
correspondence with the graphic and the second set of
electrical signals being able to cause the graphic to move

20 across the picture cell such that with successive ones of the
second set of electrical signals the entire graphic is
displayed over the active pixels.

2. A display system according to Claim 1, in which the at
least one picture cell has a plurality of columns each with

25 more than one active pixel in it, and in which the picture cell
has a plurality of rows each with only one active pixel in it
so that no component of the graphic is repeated when moving
horizontally over the picture cell.

3.. A display system according to Claim 1, in which the at
30 least one. picture cell has a plurality of columns each with
only one active pixel, and in which the picture cell has a
plurality of rows each with only one active pixel in it so that
no component of the graphic is repeated when moving about the
picture cell in either vertical or horizontal directions.

35 4. A display system according to Claim 1, in which the at
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-active pixels int array picture cells. A di spl ay

system atXor@F#RN1S- A aim 1, in which the control l er means has a
serial shift register with one shift: 20 el enent per pixel of the picture

over the actfve A difbiav, Y€’ ari¥ialha’ o7 IR 507l Shilifn’ Re |

Claim1, in ldcatioheof the quitels lisr omeanf the pigturelcellsfisdtielsae f'

registers 255 YL 8B8t36h" be" EHeSbikeRS" 1nOWts’ adiacent! Pittutld AdLach
and the location of the pixels in each picture cell is such

15 that the active pixels in one picture cell match with the

location of the pixels in the next picture cell so that there
is no apparent change in the pattern formed by the location of
the active pixels in the picture cells. '

7. A display system according to Claim 1, 'in which the
20 display means has a plurality of the picture cells located in
an array.of rows arnd columns and the controller means being
able to control the passage of the graphic over the plurality
of picture cells so as to depict a high resolution graphic.

_ 8. A display system according to Claim 7, in which the

25 1location of the pixels in one of the pi_cture cells is the same
as the location of the pixels in its adjacent picture cells in
the array of picture cells, and the ]_.o'cation of the pixels in
each picture cell is such that the active pixels in one picture
cell match with the location of the pixels in the next picture

30 cell so that there is no apparent change in the pattern formed
by the location of the active pixels in the array picture
.cells. ' ' ' '

9. A display system according to Claim 1, in which the
controller means has a serial shift register with one shift
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having at | egsixele.picture cell, the at |east one picture cell having
a plurality of pixels including active pixels which can be illum nated
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bei ng 10| otk edA beiieplay heystemvaquomiingutb tdlain he ,acin vehpickel sh&0
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showi ng the graphic at a uniformintensi
and static ggﬁﬁfﬁﬁ’& gAemesty tﬁﬁrtlﬁéxﬂsﬁcaythat thearas:tc:ate bpixeksedant be
much closer cacéedsed ramdonPy! €o depict the graphic.

12. A display. system according to Claim 1, in which the

15 picture cell is mounted upon a member for being held by the
hand of an operator, the member having the pixels disposed over
it for depicting the graphic.

13. A display system according to Claim 10, in which the
member can be moved through the air to provide a latent image
20 of the graphic in the air.

14. A method of depicting a moving image of a graphic on a
display means having at least one picture cell, the at least
one picture cell having a plurality of pixels including active
pixels which can be illuminated and inactive pixels which can
25 not be illuminated, the inactive pixels being located between
the active pixels, the active and inactive pixels being

. distributed over the picture cell, the active pixels being able .
to be illuminated individually or simultaneously to depict the
graphic, and a controller means for generating a first set of
30 electrical signals representing the graphic and a second set
of electrical signals for causing the graphic to move across
the picture cell, the first set of electrical signals being
able to cause the active pixels to be "illuminated in
_______§Q££§§EEE§EEEe with the graphic and the second set of
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el ectrical signals and applying the second set of electrical 10 signal s

to the display neans for causing successive portions of the graphic to
be di spl ayed upon the at | east one picture cell so that the display
means . can di splay noving graphics at .. - . high resolution and static
gr aphi cs at IOM/resqutlon mhllst _ ~being interpretable as the entire
graphic. . o - ' ‘
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