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(57)  The frame frequency necessary for known lig-
uid cristal displays to get a good image quality without
flickering can be reduced for saving memory capacity by 1
splitting up a group of pixels into at least two subgroups
of pixels comprising a first number of pixels located in

rows and columns, by establishing per subgroup a sec-
ond number of pixels which should be activated per time
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sequent time frames subsequent second numbers of
pixels in accordance with said order. Said subsequent
second numbers of pixels for example depend upon the g |
grey level or colour level wanted for that subgroup. 27 -

These two-dimensional subgroups allow the spreading (:3:
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Description

[0001] The invention relates to a method for control-
ling a display comprising a group of pixels which need to
be refreshed.

[0002] Such a method is of common general knowl-
edge and for example based on refreshing pixels line by
line.

[0003] This method is disadvantageous, inter alia,
because of needing a high frame frequency like for
example 200 Hz to get a sufficient image quality, for
example because of avoiding flickering of the display.
[0004] It is an object of the invention, inter alia, to pro-
vide a method as defined in the preamble which does
not need the high frame frequency to get a sufficient or
even better image quality.

[0005] Thereto, the method according to the invention
is characterised in that the method comprises the steps
of

- splitting up said group of pixels into at least two sub-
groups of pixels, at least one of said subgroups
comprising a first number of pixels located in rows
and columns,

- establishing per subgroup a second number of pix-
els which should be activated per time frame,

- establishing per subgroup an order for pixels
located in said subgroup, and

- activating during subsequent time frames subse-
quent second numbers of pixels in accordance with
said order.

[0006] By making for example two-dimensional sub-
groups and activating in accordance with said order,
starting with the first second number of pixels in the first
time frame, and then the second second number of pix-
els in the second time frame, and then the third second
number of pixels in the third time frame, etc., whereby
these first, second and third second number of pixels
are subsequent and in accordance with said order,
which first, second and third second number of pixels for
example depend upon a grey level and/or colour level,
the method according to the invention does not need
the high frame frequency to get a sufficient or even bet-
ter image quality.

[0007] The invention is based on the insight, inter alia,
that at least two-dimensional subgroups allow the
spreading of activations, which for example will reduce
the flickering.

[0008] The invention solves the problem, inter alia, of
improving the image quality and/or allowing the frame
frequency to be lower by introducing said at least two-
dimensional subgroups and said order.

[0009] A first embodiment of the method according to
the invention is characterised in that at least one sub-
group comprises at least three rows and three columns,
with said first number of pixels comprising at least nine
pixels, whereby said order is such that two subsequent
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pixels are located in different rows and columns.

[0010] By locating subsequent pixels in different rows
and columns, said spreading is increased.

[0011] A second embodiment of the method according
to the invention is characterised in that each subgroup
comprises four rows (0,1,2,3) and four columns
(0,1,2,3), with said first number of pixels being equal to
sixteen, whereby said order is (0,0), (1,2), (3,3), (2,1),
(0.2), (1,0), (3,1), (2.3), (0,1), (1,3), (3,2), (2,0), (0.3),
(1,1), (3,0), (2,2).

[0012] This subgroup has an ideal size, in particular in
case of the liquid cristal display being a blck-and-white
or grey level lcd, with said order resulting in an ideal
spreading, whereby in (x,y) of said order x is a row
number and y is a column number or vice versa. In case
of the liquid cristal display being a colour Icd, comprising
red, green and blue pixels instead of grey pixels, said
size could for example be four rows and twelve columns,
or twelve rows and four columns.

[0013] The invention further relates to a system com-
prising a display comprising a group of pixels which
need to be refreshed and comprising a display control-
ler coupled to said display.

[0014] The system according to the invention is char-
acterised in that the display controller comprises a proc-
essor for

- splitting up said group of pixels into at least two sub-
groups of pixels, at least one of said subgroups
comprising a first number of pixels located in rows
and columns,

- establishing per subgroup a second number of pix-
els which should be activated per timeframe,

- establishing per subgroup an order for pixels
located in said subgroup, and

- activating during subsequent timeframes subse-
quent second numbers of pixels in accordance with
said order.

[0015] A first embodiment of the system according to
the invention is characterised in that at least one sub-
group comprises at least three rows and three columns,
with said first number of pixels comprising at least nine
pixels, whereby said order is such that two subsequent
pixels are located in different rows and columns.

[0016] A second embodiment of the system according
to the invention is characterised in that each subgroup
comprises four rows (0,1,2,3) and four columns
(0,1,2,3), with said first number of pixels being equal to
sixteen, whereby said order is (0,0), (1,2), (3,3), (2,1),
(0.2), (1,0), (3,1), (2.3), (0,1), (1,3), (3,2), (2,0), (0.3),
(1,1), (3,0), (2,2).

[0017] The invention yet further relates to a display
controller for controlling a display comprising a group of
pixels which need to be refreshed.

[0018] The display controller according to the inven-
tion is characterised in that the display controller com-
prises a processor for
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- splitting up said group of pixels into at least two sub-
groups of pixels, at least one of said subgroups
comprising a first number of pixels located in rows
and columns,

- establishing per subgroup a second number of pix-
els which should be activated per timeframe,

- establishing per subgroup an order for pixels
located in said subgroup, and

- activating during subsequent timeframes subse-
quent second numbers of pixels in accordance with
said order.

[0019] A first embodiment of the display controller
according to the invention is characterised in that at
least one subgroup comprises at least three rows and
three columns, with said first number of pixels compris-
ing at least nine pixels, whereby said order is such that
two subsequent pixels are located in different rows and
columns.

[0020] A second embodiment of the display controller
according to the invention is characterised in that each
subgroup comprises four rows (0,1,2,3) and four col-
umns (0,1,2,3), with said first number of pixels being
equal to sixteen, whereby said order is (0,0), (1,2), (3,3),
(21), (0,2), (1,0), (3,1), (2,3), (0,1), (1,3), (3,2), (2,0),
(0,3), (1,1), (3,0), (2,2).

[0021] All references including further references cited
with respect to and/or inside said references are consid-
ered to be incorporated in this patent application.
[0022] The invention will be explained in greater detail
at the hand of embodiments disclosed in the drawings,
whereby

figure 1 discloses a system according to the inven-
tion comprising a display and a display controller
according to the invention, and

figure 2 discloses a part of a display comprising a
subgroup of pixels which in accordance with an
order are to be activated.

[0023] The system according to the invention as dis-
closed in figure 1 comprises a display controller 1,
which is provided with a processor 2 and a memory 3.
Processor 2 comprises splitting means 4 for splitting up
a group of pixels of display 7 into at least two subgroups
of pixels, at least one of said subgroups comprising a
first number of pixels located in rows and columns. Split-
ting means 4 are coupled via a connection 23 with
establishing means 5 for establishing per subgroup a
second number of pixels which should be activated per
time frame, which is done at the hand of information
arriving via connection 24. Establishing means 5 are
coupled via a connection 25 to a mastering means 6,
which are coupled via a connection 27 to memory 3.
Mastering means 6 and memory 3 together form estab-
lishing means for establishing an order per subgroup for
pixels located in said subgroup. Mastering means 6 are
coupled via a connection 26 to splitting means 4, which
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are coupled via a connection 21 to a column-interface 8
and via a connection 22 to a row-interface 9, with col-
umn-interface 8 and row-interface 9 being coupled to
column-inputs and row-inputs of said display 7. Inside
display 7 three subgroups 30, 31 and 32 are shown, of
which subgroup 30 is shown in greater detail in figure 2,
for indicating an order a, b, ¢, d, e, f, g, h, i, j, kI, m, n,
o and p.

[0024] Display 7, column-interface 8 and row-interface
9 are of common general knowledge and function for
example as follows. By supplying a certain column-
number via connection 21 to column-interface 8, which
translates this column-number into a signal destined for
one of said column-inputs, and supplying a certain row-
number via connection 22 to row-interface 9, which
translates this row-number into a signal destined for one
of said row-inputs, a pixel located on said column and
row is activated, either during said supplying of column-
number and row-number, or during a predefined inter-
val, which might be dependent upon a duration of said
supplying or not. Due to the fact that pixels of for exam-
ple an LCD-display need to be refreshed, according to
common general knowledge a known display controller
is used for, for example, line by line refreshing said pix-
els. Thereto, said known display controller generates a
first row-number to be supplied to row-interface 8, and,
while this first row-number is continuously offered, then
generates either all column-numbers one after the other
or groups of column-numbers at approximately at the
same time, with the groups being generated one after
the other or approximately at the same time. In case of
said line by line refreshing, a frame frequency of for
example 200 Hz is necessary to get sufficient image
quality, for example to avoid flickering of the display.
Such a high sample frequency asks for too much mem-
ory capacity, which is disadvantageous.

[0025] With the system disclosed in figure 2 the same
or even a better image quality is got, without any flicker-
ing of the display, for a frame frequency of for example
70 Hz. It functions as follows.

[0026] Splitting means split up all pixels, for example
640 columns and 480 rows, into subgroups, of for exam-
ple 4 columns and 4 rows. This is done by generating,
instead of 0,1,2,3,...,639, only 0,1,2,3, and adding
4,8,12,16,...,636 (one after the other or approximately at
the same time) with respect to the column-numbers,
and by generating, instead of 0,1,2,3,..479, only
0,1,2,3, and adding 4,8,12,16,...,476 (one after the
other or approximately at the same time) with respect to
the row-numbers. This corresponds with splitting one
group of pixels into 19200 subgroups, of which three are
shown in figure 1 as subgroup 30, 31 and 32. In figure 2
subgroup 30 is shown in greater detail, thereby disclos-
ing an order a, b, ¢,..., p which has proven to be a good
one. This order a, b, ¢,..., p corresponds with (0,0), (1,2),
(3.3), (2,1), (0,2), (1,0), (3,1), (2,3), (0,1), (1,3), (3.2),
(2,0), (0,3), (1,1), (3,0), (2,2) whereby in (x,y) of said
order x is a row number and y is a column number or
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vice versa. Due to such a subgroup having an ideal size,
and said order resulting in an ideal spreading, a good
quality is achieved for a relatively low sample frequency.
Said order is established by mastering means 6 and
memory 3. Of course, the number of pixels in a sub-
group to be refreshed per time frame (the second
number of pixels) depends upon for example the grey
level, which is calculated by establishing means 5 in
response to information arriving via connection 24. For
a grey level 0, per time frame no pixels should be acti-
vated. For a grey level 1, per time frame 1 pixel should
be activated following said order, in other words during
the first time frame pixel a, during the second time frame
pixel b, etc. For a grey level 2, per time frame two pixels
should be activated following said order, in other words
during the first time frame pixels a, b, during the second
time frame pixels ¢, d, etc. And for a grey level 15, for
example all pixels a-p will be activated during each time
frame (which implies that according to this embodiment
for grey level 15, due to 16 pixels being activated, the
formulae is not used). The above (which is based on a
16 frames refresh rate) is realised/calculated by estab-
lishing means 5 which, via connection 25 inform master-
ing means 6, and/or via connection 23 inform splittting
means 4.

[0027] This subgroup has an ideal size, in particular in
case of the liquid cristal display being a blck-and-white
or grey level lcd, with said order resulting in an ideal
spreading. In case of the liquid cristal display being a
colour led, comprising red, green and blue pixels
instead of grey pixels, said size could for example be
four rows and twelve columns, or twelve rows and four
columns.

[0028] In general, due to splitting up the entire group
of pixels of the display into subgroups (comprising a first
number of pixels) having rows and columns and there-
fore being two-dimensional, whereby per time frame in
each subgroup the second number of pixels is activated
for refreshing, with this second number of pixels being
dependent upon the grey level per subgroup, and
whereby during subsequent time frames subsequent
second numbers are activated in accordance with one
predefined order, a good image quality without flickering
is got for a low sample frequency.

[0029] Inside processor 2, said spliting means 4,
establishing means 5 and mastering means 6 can be
realised by using either hardware only, or software only,
or a combination of both.

Claims

1. Method for controlling a display comprising a group
of pixels which need to be refreshed, characterised
in that the method comprises the steps of

- splitting up said group of pixels into at least two
subgroups of pixels, at least one of said sub-
groups comprising a first number of pixels
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located in rows and columns,

- establishing per subgroup a second number of
pixels which should be activated per time
frame,

- establishing per subgroup an order for pixels
located in said subgroup, and

- activating during subsequent time frames sub-
sequent second numbers of pixels in accord-
ance with said order.

Method according to claim 1, characterised in that
at least one subgroup comprises at least three rows
and three columns, with said first number of pixels
comprising at least nine pixels, whereby said order
is such that two subsequent pixels are located in
different rows and columns.

Method according to claim 2, characterised in that
each subgroup comprises four rows (0,1,2,3) and
four columns (0,1,2,3), with said first number of pix-
els being equal to sixteen, whereby said order is
(0,0, (1.2), (3,3), (2,1), (0.2), (1,0), (3,1), (2.3),
(0,1), (1,3), (3,2), (2,0), (0,3), (1,1), (3,0), (2,2).

System comprising a display comprising a group of
pixels which need to be refreshed and comprising a
display controller coupled to said display, character-
ised in that the display controller comprises a proc-
essor for

- splitting up said group of pixels into at least two
subgroups of pixels, at least one of said sub-
groups comprising a first number of pixels
located in rows and columns,

- establishing per subgroup a second number of
pixels which should be activated per time
frame,

- establishing per subgroup an order for pixels
located in said subgroup, and

- activating during subsequent time frames sub-
sequent second numbers of pixels in accord-
ance with said order.

System according to claim 4, characterised in that
at least one subgroup comprises at least three rows
and three columns, with said first number of pixels
comprising at least nine pixels, whereby said order
is such that two subsequent pixels are located in
different rows and columns.

System according to claim 5, characterised in that
each subgroup comprises four rows (0,1,2,3) and
four columns (0,1,2,3), with said first number of pix-
els being equal to sixteen, whereby said order is
(0,0, (1.2), (3,3), (2,1), (0.2), (1,0), (3,1), (2.3),
(0,1), (1,3), (3,2), (2,0), (0,3), (1,1), (3,0), (2,2).

Display controller for controlling a display compris-
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ing a group of pixels which need to be refreshed,
characterised in that the display controller com-
prises a processor for

- splitting up said group of pixels into at leasttwo 5
subgroups of pixels, at least one of said sub-
groups comprising a first number of pixels
located in rows and columns,

- establishing per subgroup a second number of
pixels which should be activated per time 710
frame,

- establishing per subgroup an order for pixels
located in said subgroup, and

- activating during subsequent time frames sub-
sequent second numbers of pixels in accord- 715
ance with said order.

Display controller according to claim 7, character-
ised in that at least one subgroup comprises at
least three rows and three columns, with said first 20
number of pixels comprising at least nine pixels,
whereby said order is such that two subsequent
pixels are located in different rows and columns.

Display controller according to claim 8, character- 25
ised in that each subgroup comprises four rows
(0,1,2,3) and four columns (0,1,2,3), with said first
number of pixels being equal to sixteen, whereby
said order is (0,0), (1,2), (3,3), (2,1), (0,2), (1,0),
(3,1), (2,3), (0,1), (1,3), (3,2), (2,0), (0,3), (1,1), 30
(3,0), (2,2).
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