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IMPROVED DISPLAY SYSTEM                       FIELD OF THE INVENTION
The present invention relates to a improved display system 5 particularly,
although not exclusively, envisaged for use as    a sign for displaying
moving and static graphics.         In the context of the present invention
the term "graphic"    includes sequences of any length made up of letters,
words,    numbers and idiographs. The term "graphic" also includes any 10
combination of the above sequences, wether in monochrome or in    colour.
Also, in the context of the present invention the term    "pixel" is used
as an abbreviation of the term "picture    element". Then a group of pixels
spread out over an area are 15  referred to as a "picture cell".  In the
drawings the pixels    are referred to as "lights" and the picture cells
are referred    to as "tiles". A plurality of the picture cells arranged
together are herein referred to as a "display board".  The    display board
can be in the form of a single row, a single 20  column or a matrix of rows
and columns.                    BACKGROUND OF THE INVENTION         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 present
invention. In 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 "fill 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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-2-      transmission across the display the viewer becomes aware that
there are vertical black bands in the resultant image. This     also
manifests as flicker.          We have found that these problems can be
overcome by  5  taking the pixels in the columns and distributing the
pixels     over the area which in the Patents 493,435 and 573,024 were
blank.          A comparison of these 3 systems is shown in Figures 1.1.1
to 1.3.4.  These Figures show that a static graphic in the 10  systems  of
Patents  493,435  and 573,024  is  virtually     unrecognisable and a
moving graphic  in the same systems     experiences flicker. Whereas the
same graphics, on the system     of  the  present  invention,  are
recognisable  (for  static     graphics) and free of flicker (for moving
graphics).   Each 15  system has the same number of pixels, but in the
present     invention the pixels are distributed over the area between the
adjacent columns of the previous systems (that is, distributed     over the
picture cell). Also, the two previous systems are not     able to show a
graphic moving in a vertical direction. 20       In Figures 2.1 to 2.12
there is shown a comparison of the     display system of the present
invention (upper third of each     Figure) with those of a full matrix
display system (middle     third of each Figure) and either of the systems
of Patents     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
substantially the same resolution as that of the full 30  matrix display.
In contrast the display systems of 493,435 and     573,024 show only 2 or 3
line segments rising and falling over     the display.         Hence, the
display system of the present invention has the    same number of pixels as
the systems of 493,435 and 573,024 but 35  distributed across the picture
cell to provide a display which    has better resolution and is able to
show graphics with    vertical, as well as horizontal, components of
movement.                       SUMMARY OF THE INVENTION         Therefore
it is an object of the present invention to               PCT/AU95/00491 WO
96/05587  



-3-    provide a improved display system which has the same number of
pixels (as the display systems of Patent s 493,435 and 573,024)
distributed over its viewing area.         In accordance with one aspect of
the present invention 5  there is provided an improved display system for
depicting a    moving graphic at high resolution and a static graphic at
low    resolution, the display system comprising:         a display means
having at least one picture cell, the at    least one picture cell having a
plurality of pixels including 10  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 simultaneously to depict the 15  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 20  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    across the
picture cell such that with successive ones of the    second set of
electrical 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                  PCT/AU95/00491  WO 96/05587    



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
electrical signals the entire graphic is  5 displayed over the active
pixels, the method comprising the     steps of generating the first set of
electrical signals     corresponding to the entire graphic, generating the
second set     of electrical signals and applying the second set of
electrical     signals to the display means for causing the graphic to move
10  across the at least one picture cell.                  BRIEF
DESCRIPTION OF THE DRAWINGS          An exemplary embodiment of the present
invention will now     be described with reference to the accompanying
drawings in     which:- 15      Figures 1.1.1 to 1.3.4 are graphical views
showing a     comparison of an improved display system in accordance with
the     present invention with the display systems of Australian
Patents Nos. 493,435 and 573,024;          Figures  2.1 to 2.12 are
graphical  views  showing a 20  comparison of the three systems of Figures
1.1.1 to 1.3.4 in     relation to a ball bouncing vertically;
Figure 3 is a schematic circuit diagram of a display     system in
accordance with the present invention incorporating     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    display system of
Figure 3;         Figure 5C is a schematic circuit diagram of the display
system of the present invention showing a rack assembly for a    matrix of
picture cells similar to that of the display system 35  of Figure 4;
Figure 6A is a plan view of a picture 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        WO 96/05587
PCT/Au95/00491               - 5 -     of operation of the pixels;
Figure 7 is a plan view of two picture cells of the 



display system of the present invention shown mounted one above    the
other; and, 5      Figure 8 is a side view of a hand held wand
incorporating    one of the picture cells of the present invention, for
displaying a graphic whilst the wand is moved.         DETAILED DESCRIPTION
OF THE PREFERRED EMBODIMENT(S)         In Figure 3 there is shown a display
system 10 in 10 accordance with the present invention. The display system
10    comprises a controller, conveniently in the form of a computer    12,
a rack assembly 14, a power supply 16 and a plurality of    picture cells
18, such as 6 picture cells 18 arranged in a row    to form a display board
20. 15      The computer 12 is typically in the form of a personal    type
computer programmed with the visual details of a graphic    to be displayed
on the display board 20. The computer 12 is    typically  connected  to
the  rack  assembly  14  via  a    communications output 30 (hereinafter
referred to as a comms 20 output 30) of the computer 12.         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  cells 18 has a plurality of pixels 40, represented by black
squares.  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
PCT/AU95/00491    WO 96/05587       individual one of the picture cells 18.
This is desired so as    to achieve a uniform intensity across  the picture
cell 18 when    in operation.  In Figure 6B the columns 42 are numbered 1,
3, 



5, 7 and 9, the space columns 44 are numbered 2, 4, 6, 8 and  5  10 and the
rows are numbered 1 to 32.          Referring to Figures 3, 5A and 5B, the
rack assembly 14     also has a plurality of 320 bit shift registers 50,
one shift     register 50 for each picture cell 18.  The rack assembly 14
also has a plurality of high current drivers 52, one high 10  current
driver 52 for each 320 bit shift register 50.  Each of     the high.current
drivers 52 is connected to the pixels 40 of     a corresponding one of the
picture cells 18.  Typically, the     high current drivers 52 are capable
of producing output current     in the range between 10 and 100
milli-amperes - where the 15  pixels 40 are LEDs.          It is envisaged
that the pixels 40 could be clusters of     LEDs.  Alternatively,  the
pixels 40 could be other light     emitting elements provided they have a
relatively short delay     between on and off states of operation. 20
It is important to note that the 32 active pixels 40 are     located at
positions 2, 7, 12, 17, 22, 27, 32, 69, 74, 79, 84,     94, 131, 136, 141,
146, 151, 156, 193, 198, 203, 208, 213, 218,     223, 260, 265, 270, 275,
280 and 285 in the order of operation     of the 320 bit shift register 50.
That is, the inactive pixels 25  .43 are located between these locations.
Hence, the picture     cell 18 has only 10% of its maximum possible number
of pixels     40.          In the present embodiment the shift register 50
has 320    bits so as to provide the same delay in operation over the 30
active pixels 40 and the inactive pixels 43. This is essential     so the
human visual system will properly perform the beta     effect and
interpolate the moving graphic onto the inactive     pixels 43.
Consequently, there are only 32 pairs of wires     connecting each high
current driver 52 to each corresponding 35  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 "pixel" will be
used to refer to the     WO 96/05587
PCT/AU95/00491                    - 7 -     32 active pixels 40 and all 320
pixels 40, 43 will be referred    to as the pixels 40 and 43.         In
use, a graphic stored in the computer 12 is displayed    on the display
board 20 by transmission of all of the graphic 5  to the rack assembly 14.
Only a portion of the graphic is 



displayed at any instant in time since there are only 32 active    pixels
40 out of a total of 320 pixels. Hence only about 10%    of the overall
graphic is displayed at any given instant in    time.  However, the beta
effect provides the resolution which 10  'would otherwise be lost.  An
example of the portion is shown    in Figure 1.3.2 for the letters "W" and
"g" (although spread    over 1 picture cell 18 in the horizontal direction
and 5    picture cells 18 in the vertical direction).         The 320 bit
shift register 50 corresponding to a given 15  picture cell 18 illuminates
the pixels 40 which correspond to    the portion of the graphic which is to
be shown in the said    picture cell 18 at that moment in time. At the next
moment in    time the graphic is moved forward in the direction of the
display board 20 to the next column 42. 20      The 320 bit shift register
50 is clocked 32 times at high    speed to refresh successive columns 42
and 44 of the picture    cell 18. The shifting is then halted and the
pixels 40 are    illuminated for say 10 milli-seconds 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.  In    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. In 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     WO 96/05587
PCT/AU95/00491                                     -8-     grid reference
number from a further computer device.          In Figure 4 there is shown
another display system 100     similar to the display system 10 and like
numerals denote like     parts. The display system 100 differs from the
display system  5  10 in that the display system 100 has a grid of 36
picture     cells 18 arranged in a matrix of 6 rows and 6 columns.
The picture cells 18 differ slightly in that they have 30     pixels 40
instead of 32 pixels 40. This is required so as to 



allow the picture cells 18 to be arranged in a matrix which has 10  a
repeating pattern of pixels 40 as shown in Figure 7 for a     display board
102 having 2 picture cells 18 each with 30 pixels     40. The two picture
cells 18 are shown separated by a dashed     line 106. If the picture cells
18 has 32 pixels 40 two pixels     40 of one picture cell 18 would overlap
with the pixels 40 of 15  the vertically adjacent picture cell 18.
Hence, with the display system 100 it becomes possible to     show the
graphic moving not only from left to right over the     display board 102
but from bottom to top of the display board     102 and vice versa. The
computer 12 and the rack assembly 104 20 are arranged so that the graphic
can move in 2 dimensions over     the display board 102.          Where
there are a relatively 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 arranged 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 discovered that the display
system 10, 100 can be 30  adapted to locate on mullions or window frames of
buildings.    The pixels 40 of a particular column 42 are mounted on the
mullion or window frame and the gap 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.
In fact the    occupants do not even see that there is a graphic (message)
being displayed over the space of the window.     WO 96/05587
PCT/AU95/00491                     -9-          The design of such a
display board requires that the    pixels 40 and 43 be large enough to
require a spacing between    columns 42 which is equal to the spacing of
the mullions or    window frames. 5      The display system 10, 100 will
now be described with    reference to the following examples.    EXAMPLE 1
The above described display board 20 has the following    parameters: 10
height (h)              = 200 mm 



length                  = unlimited, but preferably > 2000 mm    vertical
resolution (v)  = 30 LEDs    LED diameter (d)        = 5 mm    brightness
of LED       = 500 mcd 15 The vertical spacing (LS) of the LEDs in a full
dot matrix     (i.e. the vertical spacing of the pixels in the present
invention) is then:     LS = 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) 35                     = 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     WO 96/05587
PCT/AU95/00491        stories.  Also, the size of the LEDs needed to be
resolvable     to a viewer over an area of this size is:     New LED diam.
(D)   = SF * d = (LS/6.67) * d mm                         = (250/6.67) * 5
= 187.4 mm  5  EXAMPLE 3          For a picture cell 18 with a height of 7
metres the     following parameters apply:     h = 7000 mm     LS = h/v =
7000 / 30 = 233 10  SF = LS/6.67 = 233 / 6.67 = 34.9     New LED diam. (D)
= 34.9 * 5 = 174.5 mm 



A pixel with this diameter is achieved by using a cluster of     LEDs which
have a combined diameter when mounted of about 175     mm.   15       In
Figure 8 there is shown a wand 200 incorporating one     of the picture
cells 18, but having a vertical resolution of     32 pixels 40 and a
horizontal resolution of 5 pixels 40.  The     wand 200 has a handle 202
which houses a microcomputer (for     performing the function of the
computer 12) for generating 20  graphics for display by the picture cell
18.          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 motion to
provide a trailing     graphic.          The display system 10, 100 of the
present invention has    the advantage that the picture 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 resolution 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 10% of the
WO 96/05587                                  PCT/AU95/00491
original)  and a moving  image  substantially at the  same     resolution
as the original image due to the operation of the     beta effect. The
resolution of the moving image is much better     than that achievable with
conventional full matrix displays -  5 again because of the operation of
the beta effect.         Also, since the pixels 40 of the picture cell 18
are    arranged on separate rows it is possible to show the graphic
moving with an upward and/or downward component of motion    without risk
that the person viewing the display board 20, 102 10 will lock onto the
static components of the graphic and hence    loose the beta effect and the
apparent resolution.  In this    regard it is to be understood that the
pixels 40 and 43 in the 



columns 42 and 44 can also be arranged so that each pixel 40    and 43 is
in a different column 42 and 44.   This can be 15 achieved by having a
matrix of 17 x 17 pixels 40 and 43 in each    picture cell.   The pixels 40
and 43 are all arranged on    diagonals and there are no rows or columns
which align the    pixels 40 and 43. The resultant picture cells 18 are
still    stackable vertically and horizontally. 20      Other size matrices
could be used, such as, for example,    a matrix of 20 x 20 pixels 40 and
43. In some cases one or    more pixels 40 of adjacent picture cells 18 may
overlap 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     WO 96/05587
PCT/AU95/00491                                - 12 -          undergo
similar amounts of motion in  both vertical  and     horizontal directions
it is preferred that the picture cells     18 have substantially the same
number of pixels 40 and 43 in     both vertical and horizontal directions.
5      The display system 10, 100 of the present invention also    has the
advantage that it can be viewed at much closer    distances than the
display systems of Patents 493,435 and    573,024. This is as a result of
the distribution of the pixels    40 over the picture cells 18, instead of
being concentrated 10 into a single column or two columns with interlacing.
Modifications and variations such as would be apparent to    a skill
addressee are considered within the scope of the    present invention.  For
example, other arrangements of pixels    40 and 43 could be used. 



- 13 -                                 CLAIMS        1.       A display
system for depicting a moving graphic at      high resolution and a static
graphic at low resolution, the      display system comprising: 5
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 not be
illuminated, the inactive pixels      being located between the active
pixels such that the active 10   pixels are substantially uniformly
distributed over the      picture cell for showing the graphic at a uniform
intensity      for both moving graphics and static graphics and so that the
display means can be viewed at much closer distances than      would
otherwise be possible, the active pixels being able to 15   be illuminated
so as to depict the portions of the graphic      distributed over the
picture cell; and,               a controller means for generating a first
set of      electrical signals representing each successive portion of
the graphic for displaying successive portions of the graphic 20
distributed over the entire picture cell at each instant in      time, and
for generating a second set of electrical signals      for causing the
portions of the graphic to be displayed upon      the picture cell, the
first set of electrical signals being      able to cause the active pixels
to be illuminated in 25   correspondence with the portions of the graphic
and the      second set of electrical signals being able to cause the
successive portions of the graphic to be displayed upon the      picture
cell  such  that  by  the visual  accumulation  of      successive ones of
the second set of electrical signals a 30   person viewing the picture cell
the entire graphic  is      displayed over the active pixels over a period
of time, and      such that the display means can display moving graphics
at      high resolution and static graphics at low resolution whilst
being interpretable as the entire graphic.   



35   2.       A display system according to Claim 1, in which the
- 14 -       at least one picture cell has a plurality of columns each
with 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 5   repeated when moving horizontally over
the picture cell so      that the graphic has a uniform intensity over the
picture      cell and so that the graphic can have both horizontal and
vertical components of motion.        3.       A display system according
to Claim 1, in which the 10   at 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 any direction.   15   4.       A display system according
to Claim 1, in which the      at least one picture cell has the active
pixels arranged in      diagonal lines which intersect in a grid type
manner so that      each successive portion of the graphic is inhibited
from      having the appearance of breaking up when viewed moving in 20
any direction.        5.       A display system according to Claim 1, in
which the      display means has a plurality of the picture cells located
one adjacent the other in a single row and the controller      means being
able to control the passage of the portions of 25   the graphic over the
plurality of picture cells so as to      depict over a period of time the
entire graphic at a high      resolution.        6.       A display system
according to Claim 5, in which the 



location of the pixels in one of the picture cells is the 30   same as the
location of the pixels in its adjacent picture      cells, and the location
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 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
display means has a plurality of the picture cells located in 5   an array
of rows and columns and the controller means being      able to control the
passage of the portions of the graphic      over the plurality of picture
cells so as to depict over a      period of time the entire graphic at a
high resolution.        8.       A display system according to Claim 7, in
which the 10   location of the pixels in one of the picture cells is the
same as the location of the pixels in its adjacent picture      cells in
the array of picture cells, and the location 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 15   next picture 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 20   element per pixel of the picture
cell so that the moving      graphic can be depicted on the picture cell
over the active      pixels.        10.      A display system according to
Claim 1, in which the      controller means has a plurality of serial shift
registers 25   with one shift register per row of the picture cell and each



shift register having one shift element per column so that      successive
portions of the moving graphic can be depicted on      the picture cell
over the active pixels at each successive      instant in time.   30   11.
A display system according to Claim 1, in which the      controller means
has a random access memory device having one      memory element per pixel
so that the active pixels can be                 accessed randomly to
depict successive portions  of the      graphic at each successive instant
in time.        12.      A display system according to Claim 1, in which
the      picture cell is mounted upon a member for being held by the 5
hand of an operator, the member having the pixels distributed
substantially uniformly over it for depicting the portions of      the
graphic.        13.      A display system according to Claim 12, in which
the member can be moved through the air to provide a latent 10   image of
the portions of the graphic in the air such that      over a period of time
the entire graphic can be interpreted      by a person viewing the moving
member.        14.      A method of depicting a moving graphic at high
resolution and a static graphic at low resolution on a 15   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 not be illuminated, the inactive pixels
being      located between the active pixels such that the active pixels 20
are substantially uniformly distributed over he picture cell      for
showing the graphic at a uniform intensity for both      moving graphics
and static graphics and so that the display      means can be viewed at
much closer distances than would 



otherwise be possible the active pixels being able to be 25   illuminated
so as to depict the graphic, and a controller      means for generating a
first set of electrical signals      representing each successive portion
of the graphic for      displaying successive portion of the graphic
distributed over      the entire picture cell at each instant in time, and
for 30   generating a second set of electrical signals for causing the
portions of the graphic to be displayed upon the picture      cell, the
first set of electrical signals being able to cause      the active pixels
to be illuminated in correspondence with      the potions of the graphic
and the second set of electrical                           -17 -
signals being able to cause the successive portions of the      graphic to
be displayed upon the picture cell such that by      the visual
accumulation of successive ones of the second set      of electrical
signals by a person viewing the picture cell 5   the entire graphic is
displayed over the active pixels over      a period of time, the method
comprising the steps of      generating the first set of electrical signals
corresponding      to the entire graphic, generating the second set of
electrical signals and applying the second set of electrical 10   signals
to the display means for causing successive portions      of the graphic to
be displayed upon the at least one picture      cell so that the display
means can display moving graphics at      high resolution and static
graphics at low resolution whilst      being interpretable as the entire
graphic.    


