EP 1772 849 B1

(12)

(45)

(21)

(22)

Européisches
Patentamt

European

Patent Office

Office européen
des brevets

(11) EP 1772 849 B1

EUROPEAN PATENT SPECIFICATION

Date of publication and mention
of the grant of the patent:
15.08.2012 Bulletin 2012/33
Application number: 05256255.0

Date of filing: 06.10.2005

(51)

Int Cl.:
GO9G 5/00 (2006.01)

(54)

Method and apparatus for preventing pixel burn-in

Verfahren und Vorrichtung zur Verhinderung von Einbrennenschaden fiir eine Anzeigetafel

Procédé et dispositif pour prevenir lendommagement des pixel d’un dispositif de visualisation

(84)

(43)

(73)

(72)

Designated Contracting States:

ATBEBG CHCY CZDE DK EE ES FIFR GB GR
HUIEISITLILT LU LV MC NL PL PT RO SE SI
SKTR

Date of publication of application:
11.04.2007 Bulletin 2007/15

Proprietor: Vestel Elektronik Sanayi ve Ticaret A.S.
45030 Manisa (TR)

Inventors:

Salt, Metin

Vestek Elektronik Ar-Ge Anonim, Sti
34469 Maslak - Istanbul (TR)

(56)

Ozdemir, Huseyin
Vestek Elektronik Ar-Ge Anonim St
34469 Maslak - Istanbul (TR)

Representative: Freeman, Avi et al
Beck Greener

Fulwood House

12 Fulwood Place

London WC1V 6HR (GB)

References cited:
EP-A- 1 489 589
WO-A1-99/53472
US-A1- 2003 090 4838

EP-A2- 1 056 261
JP-A- 10 161 629

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 1772 849 B1 2

Description

[0001] The present invention relates to a method of
and apparatus for preventing pixel burn-in.

[0002] Display devices are used in many applications,
including for example television receivers, computer
monitors, public display panels (at airports, railway sta-
tions, conference centres and the like), etc. Display de-
vices can be classified broadly into two types. The first
is a passive type, a typical example of which is a liquid
crystal display (LCD). A passive display device does not
emit the light that forms the image as such. On the con-
trary, a passive display device selectively filters a back-
light in order to produce the required image. Active dis-
play devices on the other hand emit the light that forms
the image. Examples of active display devices include
cathode ray tube (CRT) displays, light emitting diode
(LED) displays, vacuum fluorescent displays (VFD) and
plasma display panels (PDP). Active display devices use
phosphors to generate the visible light. The phosphors
are excited by electrons (in for example a CRT), by ul-
traviolet light (for example in a plasma display panel), or
another fast charged carrier (in for example an electro-
luminescent display). When excited, the phosphors emit
light. Typically a pixel of such a display device has three
sub-pixels which respectively emit red, green and blue
light so that any pixel can emit any colour by appropriate
driving of the three sub-pixels.

[0003] A particular problem with active displays that
use phosphors to generate the visible light is the problem
of pixel burn-in. More specifically, when a static image is
displayed on (a part of) a display device, a ghost image
of the static image can remain such that when the image
is changed, there is nevertheless a remnant of the pre-
viously displayed static image. In for example a CRT dis-
play or a PDP, the display of a static image on the screen
prematurely ages the phosphors such that those phos-
phors do not shine as brightly as the others on the screen.
This therefore manifests itself as a dimmed ghost image
on the screen. Where for example the static image was
of a certain colour only, such as blue for example, this
means that the sub-pixels of that colour will age more
prematurely, such that the ghostimage will have the com-
plementary colour (in this example yellow, being a mix-
ture of the red and green phosphors which shine more
brightly relative to the aged blue phosphors). This is a
particular problem in PDPs, though it also affects CRTs
and other active displays. (For completeness, it is men-
tioned that PDPs also suffer from a short term burn-in
problem in which the ghost image is a brighter image
because the "burned" pixels shine more brightly. This
short term burn-in tends to disappear a short time after
the static image is removed.)

[0004] Users of active displays are warned to avoid
pixel burn-in, typically by taking steps to ensure that a
static image is not displayed on the display device for
any extended period. However, it is often the case that
users forget this and in any event it is often not a practical
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solution. For example, active displays are often used in
public venues to display a static image for a long period
(for example for promotional or advertising material). As
another example, many television channels are transmit-
ted with the channel logo at a fixed position on the screen,
the logo being present at all times. It is in such cases
simply not possible to avoid having the static image on
the screen.

[0005] There are a number of technical proposals for
avoiding pixel burn-in. For example, if a static image is
detected, it is known to shift the whole image around the
screen by afew pixels so asto try to prevent any particular
pixel being on for any length of time. However, the
number of pixels by which the image can be moved is
limited by the size of the screen, given that ideally an
image will fill the screen, and by the fact that too large a
movement will disturb the viewer. Moreover, if the static
image is larger than the number of pixels over which the
whole image is moved, there will be pixels (towards the
centre of the static image) that are always on and which
will therefore suffer from burn-in. As an alternative, parts
of the static image may be distorted in shape so as to
mix up the pixels that are on, see for example EP-A-
1503360. As another example, the colours and/or the
contrast level of the static image can be inverted, which
can be carried out periodically, but this can also be dis-
turbing to the viewer. In WO-A-2003/034718, all of the
pixels in a vertical line are switched off for a short period,
and then all of the pixels in another vertical line are
switched off for a short period, etc., across the whole
screen. Thus, all pixels across the whole vertical extent
of the screen are switched off sequentially. However, it
is possible for this to be perceptible to the viewer and in
any event switches off pixels unnecessarily. Another ex-
ample of avoiding burn-in is to use a screen saver, but
these are not generally acceptable on television receiv-
ers or display devices used in public venues and the like.
[0006] A number of techniques for so-called "healing"
of the burn-in problem are also known, including for ex-
ample increasing the brightness level of damaged pixels
to compensate for the loss of brightness. However, plain-
ly, these do not prevent the burn-in in the first place and
simply operate to hide the worst effects.

[0007] EP-A-1489589 discloses a display device in
which pixels that are in aregion on a screen thatis outside
an image displayed on the screen are given a luminance
level that is the average of the luminance level in the
image region. In this way, any degradation of the pixels
across the screen can be made more uniform.

[0008] DocumentJP10-161629 discloses a method of
preventing burn-in of the pixels of a display device.
[0009] A first aspect of the present invention is defined
in claim 1; an alternative solution is defined in claim 5.
[0010] Thus, itcanbe quickly detected whether a static
image is being displayed. In the preferred embodiments,
the smallest (reasonable) region in which the staticimage
fits is identified. Then it is determined whether the static
image has been on for a period of time that might lead
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to pixel burn-in. Such period may be set depending on a
number of factors, including for example the known burn-
in period of the screen (which depends in part on the type
and quality of the screen), the brightness level of the pix-
els concerned, etc. If that period of time has elapsed,
then a burn-in protection method can be carried out to
protect the pixels in that region. In this way, there is for
example no shifting around of the entire image. The
smallest possible part of the screen is treated to avoid
burn-in, which therefore minimises the possibility that the
viewer might detect the operation of any burn-in protec-
tion.

[0011] In an embodiment, the finding step comprises:
(a) notionally dividing the screen into a plurality of re-
gions; (b) determining whether said static image fits with-
in one of the regions; and, (c) if said static image does
not fit within one of said regions, notionally dividing the
screen into a plurality of regions larger than the previous
regions and returning to step (b) using the larger regions,
else proceeding to step (d); and, (d) when said static
image does fit within one of the regions, reducing the
brightness level of pixels within the region within which
the static image fits.

[0012] In an embodiment, the brightness level of said
pixels is temporarily reduced. The brightness level of said
pixels may for example be reduced for a random period
of time, which may be randomly set at different periods,
or the brightness level of said pixels may be reduced for
a fixed period of time.

[0013] The brightness level of said pixels may be re-
duced to zero.
[0014] Said pixels for which their brightness level is

reduced may be selected randomly by:

(a) randomly selecting a block of one or more pixels
within said region and reducing the brightness level
of said one or more pixels for a period of time; and,
(b) repeating step (a) for other randomly selected
blocks of one or more pixels for subsequent periods
of time.

[0015] In a first arrangement, said pixels form a line,
said line being swept across said region by temporarily
reducing the brightness levels of pixels in a line in se-
quence across said region.

[0016] Said line of pixels extends fully across said re-
gion in a direction transverse to the direction of sweeping
of the line.

[0017] Alternatively, said line of pixels may extend
partly across said region in a direction transverse to the
direction of sweeping of the line, the method comprising
sweeping said line in a first direction across said region
by temporarily reducing the brightness levels of pixels in
a line in sequence across said region, displacing the line
in a direction transverse to the direction of sweeping of
the line, and sweeping the displaced line backin a second
direction across said region by temporarily reducing the
brightness levels of pixels in a line in sequence across
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said region. This helps to reduce the possibility of the
viewer noticing that the brightness of pixels is being re-
duced.

[0018] According to a second aspect of the present
invention, there is provided apparatus according to the
wording of claim 6 and 10.

[0019] Embodiments of the present invention will now
be described by way of example with reference to the
accompanying drawings, in which:

Fig. 1 shows schematically the division of a display
screen into a plurality of regions of different size;

Fig. 2 shows schematically the selection of pixels
within one of the regions;

Fig. 3 shows schematically an example of line
sweeping;

Figs. 4 and 5 show schematically another example
of line sweeping; and,

Fig. 6 shows in summary the steps of an example of
a method according to the present invention.

[0020] Referring first to Figure 1, there is shown a
screen 1 of a display device of the type that suffers from
pixel burn-in. For example, the screen 1 may be the
screen of a plasma display panel or a cathode ray tube
display. For present purposes, the screen 1 is notionally
divided into a plurality of regions 2. As will be understood
from the following, the screen 1 may be notionally divided
into regions 2 of different sizes during different points in
the method. Thus, the division of the screen 1 can be by
virtue of a first grid, grid-l, having 16 regions 2; a second
grid, grid-Il, having 32 regions 2 all smaller than the re-
gions 2 of grid-I; a third grid, grid-Ill, having 64 regions 2
all smaller than the regions 2 of grid-Il; and a fourth grid,
grid-1V, having 128 regions 2 all smaller than the regions
2 of grid-IIl.

[0021] As will be understood, more or less grids may
be provided. The grids may have more or less regions 2
than in the examples shown. Also, in each of the grids
shown in Figure 1, all regions 2 are of the same size and
shape and are rectangular. In general, however, the re-
gions 2 within a grid may be of different shapes and need
not be the same size. For example, it may be desirable
to have regions 2 of a different size at the top right hand
or top left hand corner of the screen 1 as that is the area
where a channel logo is often displayed, or the regions
2 may be of a different size and shape at the lower part
of the screen 1 where often a scrolling text (for example
displaying latest news, share prices and the like) is dis-
played within a static border.

[0022] It should be understood that the division of the
screen 1 into regions 2 is notional. The size, shape and
number of regions 2 within each grid can be predefined
by the manufacturer of the display device or can be de-
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termined by a software-implemented algorithm accord-
ing to the size and position of any static image.

[0023] The screen 1 is monitored so that it can be de-
tected when a static image has been displayed on a part
of the screen for a predetermined period of time. The
particular period of time that should be set depends on
a number of factors, including for example the quality of
the screen 1 and the brightness and contrast levels of
the pixels in the screen 1. A number of methods already
exist for monitoring for display of a static image on a
screen 1. For example, the drive signals to the individual
pixels can be appropriately monitored by a controller or
processor.

[0024] Whenitis detected that a staticimage has been
displayed on the screen 1 for the certain period of time,
it is determined whether the static image fits entirely with-
in the smallest regions 2 of the grids, i.e. the regions 2
of grid-1V in this particular example. Again, a number of
techniques exist for determining whether an image fits
entirely within a particular region on a screen 1, including
for example monitoring the drive signals to the pixels that
make up the static image.

[0025] Ifitis determined that the static image does not
fit entirely within the smallest regions 2 formed by grid-
IV, then grid-1ll having its larger regions 2 is used instead.
Similarly, if the static image does not fit entirely within
the larger regions 2 of grid-Ill, then grid-1l with its even
larger regions 2 is used. Then, grid-l can be used if the
static image does not fit within the regions 2 of grid-II.
[0026] At some point then, a grid is found in which the
static image fits entirely within one of the regions 2, and
this is the grid having the smallest possible regions 2 that
can accommodate the whole of the static image.

[0027] It will be understood that other methods may be
available for determining the smallest region in which the
static image fits.

[0028] A counter is provided for at least the region 2
in which the static image entirely fits. In some embodi-
ments, counters may be provided for all regions 2 in the
grids. Moreover, the method may operate to detect plural
static images at different positions on the screen 1, pos-
sibly with regions 2 of different sizes being selected ac-
cording to the size of the respective static images, and
separate counters may be allocated to those regions.
[0029] If the counter for the region 2 in which the static
image is located reaches a predetermined value (indi-
cating that the static image has been on for a particular
period of time), then a burn-in protection method is car-
ried out on the pixels in the region 2 in which the static
image is located.

[0030] Thus, itis quickly detected whether a static im-
age is being displayed. Then the smallest region 2 in
which the static image fits is identified. Then it is deter-
mined whether the static image has been on for a pre-
determined period of time that might lead to pixel burn-
in. If that predetermined period of time has elapsed, then
a burn-in protection method can be carried out to protect
the pixels in that region 2. In this way, there is no shifting
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around of the entire image. The smallest possible part of
the screen 1 is treated to avoid burn-in, which therefore
minimises the possibility that the viewer might detect the
operation of any burn-in protection.

[0031] Referring now to Figure 2, there is shown one
example of a burn-in protection method. The region 2 in
which the static image fits is shown schematically in the
figure. This region 2 is divided into blocks 10. As shown
each block 10 may consist of a single pixel or plural pixels,
which may be arranged in square arrays of 2x2, 3x3, 4x4
pixels, etc., or which may in general be of any size and
shape However, it is preferred to keep the size of the
blocks 10 small so as to minimise the possibility of the
viewer noticing operation of the burn-in method.

[0032] The brightness level of the pixel or pixels in the
block 10 is then reduced, preferably to zero, by appro-
priate control of the drive signals sent to the pixels in the
block 10. The position of the block 10 for which the bright-
ness level is reduced may be selected randomly. The
duration of the reduced brightness level may be set ran-
domly (up to a predetermined maximum period of time
for example) or may be a predetermined fixed time peri-
od. In general, the period for which the brightness level
is reduced may be set depending on the type and quality
of the screen, the brightness level being applied to the
pixel during display of the static image, etc. After that
period of time has expired, the brightness level of the
pixel or pixels in the block 10 is returned to its level re-
quired to display the static image. Another block 10 is
then randomly selected for the brightness level of its pixel
or pixels to be reduced. Several blocks 10 in the region
2 can be selected to have the brightness levels of their
pixels reduced simultaneously. In general, therefore,
over a period of time, the brightness levels of all pixels
in the region 2 are reduced, which avoids burn-in of the
static image in the region 2.

[0033] In an embodiment, the pixels for which the
brightness levels are reduced are selected methodically.
For example, referring to Figure 3, there is again shown
the region 2 in which the static image fits. In this example,
a series of pixels in a line 20, which in this example is
vertically orientated with respect to the region 2, are se-
lected to have their brightness level reduced. The bright-
ness level of the pixels in that line 20 is reduced (prefer-
ably to zero) for a short period of time and their brightness
level then returned to the level necessary to display the
staticimage. Then, pixels in an adjacent line are selected
to have their brightness levels reduced temporarily, etc.
In this way, the line effectively sweeps across the region
2 so that in turn, all pixels have their brightness level
reduced over time.

[0034] In the example shown in Figure 3, the line 20
fits entirely across the region 2. The line 20 in this exam-
ple sweeps from left to right and then from right to left,
etc. Inthis way, over a short period of time, the brightness
levels of all pixels in the region 2 is methodically and
temporarily reduced.

[0035] Inanotherexample shown schematicallyin Fig-
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ures 4 and 5, a short line 30 of pixels is selected that
extends only part way across the region 2. As shown in
Figure 5, this short line 30 can be swept in one direction
across a first row 31 in the region 2. The row 31 contains
several rows of pixels. Having reached one edge of the
region 2, the line 30 then returns to sweep across a sec-
ond row 32 of pixels, etc., so that ultimately in a sufficient
period of time the line 30 sweeps across the whole of the
region 2 such that all pixels in the region 2 have their
brightness levels temporarily reduced. Using the short
line 30, which is swept back and forth over relatively
smaller areas than the long line 20 of the example de-
scribed above helps to reduce the possibility of the viewer
noticing that pixels are being switched off or are having
their brightness reduced.

[0036] The line 20 of the example shown in Figure 3,
and the line 30 of the example shown in Figures 4 and
5, may have a width of only one pixel or plural pixels. In
general, it is preferred that the line 20, 30 be as thin as
possible, i.e. only one pixel thick, so as to minimise the
possibility of the viewer noticing the operation of a burn-
in protection method.

[0037] Figure 6 shows schematically the steps of the
preferred embodiment of the presentinvention. As shown
at step 1, the screen of the display device is scanned
continually to look for display of a staticimage of any part
of the screen. At step 2, if a static image is detected, the
result true leads to step 3 in which the screen is divided
into the small regions 2, which is done successively until
the smallest region 2 in which the staticimage fits is iden-
tified. In step 4, one or more counters for the region(s) 2
are started. At step 5, if motion in the region 2 or pixels
within the region 2 is detected before the counter reaches
a predetermined value, the burn-in protection method is
not required. Otherwise, a burn-in protection method is
activated in step 6. As shown at step 7, it is preferred that
monitoring is still carried out to determine whether motion
in the region 2 or in particular pixels within the region 2
is detected. If motion is detected, then the burn-in pro-
tection method can be switched off, and the process re-
turned to step 1.

[0038] The preferred method can be implemented in
one or more processors associated with the display
screen. The method may be implemented in software or
hardware or a combination of software and hardware.
For example, the method may be implemented in soft-
ware running on a general purpose computer thatis used
to drive the display screen. By way of another example,
where the display screen is part of a television receiver
apparatus, the method can be embodied in one or more
processors associated with the television receiver appa-
ratus.

[0039] Embodiments of the present invention have
been described with particular reference to the examples
illustrated. However, it will be appreciated that variations
and modifications may be made to the examples de-
scribed within the scope of the present invention, as de-
fined by the appended claims.
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Claims

1. A method of preventing pixel burn-in on a display
screen (1), the method comprising:

determining whether a static image has been
displayed on the screen (1) for longer than a
certain period;

characterised by:

finding the smallest region (2) on the screen (1)
within which said static image fits; and,
reducing the brightness level of pixels within said
region (2) within which the static image fits,
characterised in that

said pixels form a line (20,30) that fits entirely
across said region, said line (20,30) being swept
across said region (2) by temporarily reducing
the brightness levels of all pixels in said line
(20,30) in a sequence of adjacent lines across
said region (2) wherein said line (20) of pixels
extends fully across said region (2) in a direction
transverse to the direction of sweeping of the
line (20).

2. A method according to claim 1, wherein the finding
step comprises:

(a) using a grid, dividing the screen (1) into a
plurality of regions (2);

(b) determining whether said static image fits
within one of the regions (2); and,

(c) if said static image does not fit within one of
said regions (2), using a grid dividing the screen
(1) into a plurality of regions (2) larger than the
previous regions (2) and returning to step (b)
using the larger regions (2), else proceeding to
step (d); and,

(d) when said static image does fit within one of
the regions (2), reducing the brightness level of
pixels within the region (2) within which the static
image fits.

3. A method according to claim 1, wherein the bright-
ness level of said pixels is temporarily reduced.

4. A method according to any of claims 1 to 3, wherein
the brightness level of said pixels is reduced to zero.

5. A method of preventing pixel burn-in on a display
screen (1), the method comprising:

determining whether a static image has been
displayed on the screen (1) for longer than a

certain period;

characterised by:
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finding the smallest region (2) on the screen (1)
within which said static image fits; and,
reducing the brightness level of pixels within said
region (2) within which the static image fits,
characterised in that

said pixels form a line (20,30)

wherein said line (30) of pixels extends partly across
said region (2) in a direction transverse to the direc-
tion of sweeping of the line (30), the method com-
prising sweeping said line (30) in a first direction
across said region (2) by temporarily reducing the
brightness levels of pixelsin aline (30) in a sequence
of adjacent lines across said region (2), displacing
the line (30) in a direction transverse to the direction
of sweeping of the line (30), and sweeping the dis-
placed line (30) back in a second direction across
said region (2) by temporarily reducing the bright-
ness levels of pixels in a line (30) in a sequence of
adjacent lines across said region (2).

Apparatus for preventing pixel burn-in on a display
screen (1), the apparatus comprising:

one or more processors arranged to determine
whether a static image has been displayed on
the screen (1) for longer than a certain period;
characterised in that:

said one or more processors are arranged
to find the smallest region (2) on the screen
(1) within which said static image fits; and,
to reduce the brightness level of pixels with-
in said region (2) within which the static im-
age fits, characterised in that

the one or more processors are arranged
such that said pixels form a line (20,30) that
fits entirely across said region, and such that
said line (20,30) is swept across said region
(2) by temporarily reducing the brightness
levels of all pixels in said line (20,30) in a
sequence of adjacent lines across said re-
gion (2) wherein said line (20) of pixels ex-
tends fully across said region (2) in a direc-
tion transverse to the direction of sweeping
of the line (20).

Apparatus according to claim 6, wherein the one or
more processors are arranged to find said smallest
region (2) by: (a) using a grid, dividing the screen (1)
into a plurality of regions (2); (b) determining whether
said static image fits within one of the regions (2);
and, (c) if said static image does not fit within one of
said regions (2), using a grid dividing the screen (1)
into a plurality of regions (2) larger than the previous
regions (2) and returning to (b) using the larger re-
gions (2), else proceeding to (d); and (d) when said
static image does fit within one of the regions (2),
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10.

reducing the brightness level of pixels within the re-
gion (2) within which the static image fits.

Apparatus according to claim 6 or 7, wherein the one
or more processors are arranged such that the
brightness level of said pixels is temporarily reduced.

Apparatus according to any of claims 6 to 8, wherein
the one or more processors are arranged such that
the brightness level of said pixels is reduced to zero.

Apparatus for preventing pixel burn-in on a display
screen (1), the apparatus comprising:

one or more processors arranged to determine
whether a static image has been displayed on
the screen (1) for longer than a certain period;
characterised in that:

said one or more processors are arranged
to find the smallest region (2) on the screen
(1) within which said static image fits; and,
to reduce the brightness level of pixels with-
in said region (2) within which the static im-
age fits, characterised in that

the one or more processors are arranged
such that said pixels form a line (20,30)

wherein the one or more processors are arranged
such that said line (30) of pixels extends partly across
said region (2) in a direction transverse to the direc-
tion of sweeping of the line (30), and such that said
line (30) is sweptin afirst direction across said region
(2) by temporarily reducing the brightness levels of
pixels in a line (30) in a sequence of adjacent lines
across said region (2), the line (30) is displaced in a
direction transverse to the direction of sweeping of
the line (30), and the displaced line (30) is swept
back in a second direction across said region (2) by
temporarily reducing the brightness levels of pixels
in a line (30) in a sequence of adjacent lines across
said region (2).

Patentanspriiche

1.

Verfahren zum Verhindern des Einbrennens von
Bildpunkten eines Bildschirms (1), wobei das Ver-
fahren umfasst:

Bestimmen, ob ein statisches Bild auf dem Bild-
schirm (1) fir langer als eine bestimmte Zeit-
dauer angezeigt wurde;

gekennzeichnet durch:

Auffinden des kleinsten Bereichs (2) auf dem
Bildschirm (1) in welchen das statische Bild hin-
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ein passt; und,

Reduzieren des Helligkeitswertes von Bildpunk-
ten, die innerhalb des Bereichs (2) liegen, in wel-
chen das statische Bild hinein passt,

dadurch gekennzeichnet, dass die Bildpunkte eine
Linie (20, 30) bilden, die vollstandig Giber den Bereich
passt, wobei die Linie (20, 30) Gber den Bereich (2)
bewegt wird durch voriibergehendes Reduzieren
der Helligkeitswerte aller Bildpunkte der Linie (20,
30) in einer Abfolge von benachbarten Linien Gber
den Bereich (2), wobei die Linie (20) aus Bildpunkten
sich vollstandig Gber den Bereich (2) in einer Rich-
tung quer zur Bewegungsrichtung der Linie (20) er-
streckt.

Verfahren nach Anspruch 1, wobei der Schritt des
Auffindens umfasst:

(a) Verwenden eines Gitters zum Unterteilen
des Bildschirms (1) in eine Vielzahl von Berei-
chen (2);

(b) Bestimmen, ob das statische Bild in einen
der Bereiche (2) hinein passt; und,

(c) falls das statische Bild nicht in einen der Be-
reiche (2) hinein passt, Verwenden eines Gitters
zum Unterteilen des Bildschirms (1) in eine Viel-
zahl von Bereichen (2), welche gréRer als die
vorherigen Bereiche (2) sind, und Ruckkehr zu
(b) unter Verwendung der gréfReren Bereiche
(2), andernfalls Ausfiihren von (d); und,

(d) falls das statische Bild in einen der Bereiche
(2) hinein passt, Reduzieren des Helligkeitswer-
tes von Bildpunkten innerhalb des Bereichs (2),
in welchen das statische Bild hinein passt.

Verfahren nach Anspruch 1, wobei der Helligkeits-
wert der Bildpunkte voribergehend reduziert ist.

Verfahren nach einem der Anspriiche 1 bis 3, wobei
der Helligkeitswert der Bildpunkte auf Null reduziert
ist.

Verfahren zum Verhindern des Einbrennens von
Bildpunkten eines Bildschirms (1), wobei das Ver-
fahren umfasst:

Bestimmen, ob ein statisches Bild auf dem Bild-
schirm (1) fir langer als eine bestimmte Zeit-
dauer angezeigt wurde;

gekennzeichnet durch:

Auffinden des kleinsten Bereichs (2) auf dem
Bildschirm (1) in welchen das statische Bild hin-
ein passt; und,

Reduzieren des Helligkeitswertes von Bildpunk-
ten, dieinnerhalb des Bereichs (2) liegen, in wel-
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chen das statische Bild hinein passt,

dadurch gekennzeichnet, dass die Bildpunkte eine
Linie (20, 30) bilden, wobei die Linie (30) aus Bild-
punkten sich teilweise Giber den Bereich (2) in einer
Richtung quer zur Bewegungsrichtung der Linie (30)
erstreckt, wobei das Verfahren das Bewegen der Li-
nie (30) in einer ersten Richtung Uber den Bereich
(2) durch vorlibergehendes Reduzieren der Hellig-
keitswerte der Bildpunkte einer Linie (30) in einer
Abfolge von benachbarten Linien Gber den Bereich
(2), das Versetzen der Linie (30) in einer Richtung
quer zur Bewegungsrichtung der Linie (30) und das
Zurlickbewegen der versetzten Linie (30) in eine
zweite Richtung Uber den Bereich (2) durch vor-
Ubergehendes Reduzieren der Helligkeitswerte der
Bildpunkte einer Linie (30) in einer Abfolge von be-
nachbarten Linien Gber den Bereich (2) umfasst.

Vorrichtung zum Verhindern des Einbrennens von
Bildpunkten eines Bildschirms (1), wobei die Vorrich-
tung umfasst:

ein oder mehrere Prozessoren, die zur Bestim-
mung, ob ein statisches Bild auf dem Bildschirm
(1) fur langer als eine bestimmte Zeitdauer an-
gezeigt wurde, eingerichtet sind; dadurch ge-
kennzeichnet, dass:

der eine oder die mehreren Prozessoren
zum Auffinden des kleinsten Bereichs (2)
auf dem Bildschirm (1), in welchen das sta-
tische Bild hinein passt, und zum Reduzie-
ren des Helligkeitswertes von Bildpunkten,
dieinnerhalb des Bereichs (2) liegen, inwel-
chen das statische Bild hinein passt, einge-
richtet sind, dadurch gekennzeichnet,
dass

der eine oder die mehreren Prozessoren so
eingerichtet sind, dass die Bildpunkte eine
Linie (20, 30) bilden, die vollstéandig Uber
den Bereich passt und dass die Linie (20,
30) Uber den Bereich (2) bewegt wird durch
vorlibergehendes Reduzieren der Hellig-
keitswerte aller Bildpunkte der Linie (20, 30)
in einer Abfolge von benachbarten Linien
Uber den Bereich (2), wobei die Linie (20)
aus Bildpunkten sich vollstandig tber den
Bereich (2) in einer Richtung quer zur Be-
wegungsrichtung der Linie (20) erstreckt.

Vorrichtung nach Anspruch 6, wobei der eine oder
die mehreren Prozessoren zum Auffinden des klein-
sten Bereiches (2) eingerichtet sind, durch: (a) Ver-
wenden eines Gitters zum Unterteilen des Bild-
schirms (1) in eine Vielzahl von Bereichen (2); (b)
Bestimmen, ob das statische Bild in einen der Be-
reiche (2) hinein passt; und, (c) falls das statische
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Bild nicht in einen der Bereiche (2) hinein passt, Ver-
wenden eines Gitters zum Unterteilen des Bild-
schirms (1) in eine Vielzahl von Bereichen (2), wel-
che gréRer als die vorherigen Bereiche (2) sind, und
Riickkehr zu (b) unter Verwendung der gréReren Be-
reiche (2), andernfalls Ausfiihren von (d); und (d)
falls das statische Bild in einen der Bereiche (2) hin-
ein passt, Reduzieren des Helligkeitswertes von
Bildpunkten innerhalb des Bereichs (2), in welchen
das statische Bild hinein passt.

Vorrichtung nach Anspruch 6 oder 7, wobei der eine
oder die mehreren Prozessoren so eingerichtet sind,
dass der Helligkeitswert der Bildpunkte voriiberge-
hend reduziert ist.

Vorrichtung nach einem der Anspriiche 6 bis 8, wo-
bei der eine oder die mehreren Prozessoren so ein-
gerichtet sind, dass der Helligkeitswert der Bildpunk-
te auf Null reduziert ist.

Vorrichtung zum Verhindern des Einbrennens von
Bildpunkten eines Bildschirms (1), wobei die Vorrich-
tung umfasst:

ein oder mehrere Prozessoren, die zur Bestim-
mung, ob ein statisches Bild auf dem Bildschirm
(1) far langer als eine bestimmte Zeitdauer an-
gezeigt wurde, eingerichtet sind; dadurch ge-
kennzeichnet, dass:

der eine oder die mehreren Prozessoren
zum Auffinden des kleinsten Bereichs (2)
auf dem Bildschirm (1), in welchen das sta-
tische Bild hinein passt, und zum Reduzie-
ren des Helligkeitswertes von Bildpunkten,
dieinnerhalb des Bereichs (2) liegen, in wel-
chen das statische Bild hinein passt, einge-
richtet sind, dadurch gekennzeichnet,
dass

der eine oder die mehreren Prozessoren so
eingerichtet sind, dass die Bildpunkte eine
Linie (20, 30) bilden, wobei der eine oder
die mehreren Prozessoren so eingerichtet
sind, dass die Linie (30) aus Bildpunkten
sich teilweise Uber den Bereich (2) in einer
Richtung quer zur Bewegungsrichtung der
Linie (30) erstreckt und dass die Linie (30)
in einer ersten Richtung tUber den Bereich
(2) durch voriibergehendes Reduzieren der
Helligkeitswerte von Bildpunkten einer Linie
(30) in einer Abfolge von benachbarten Li-
nien Uber den Bereich (2) bewegt wird, die
Linie (30) versetzt wird in einer Richtung
quer zur Bewegungsrichtung der Linie (30)
und die versetzte Linie (30) in einer zweiten
Richtung Uber den Bereich (2) durch vor-
Ubergehendes Reduzieren der Helligkeits-
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werte der Bildpunkte einer Linie (30) in einer
Abfolge von benachbarten Linien iber den
Bereich (2) bewegt wird.

Revendications

Procédé pour prévenir l'endommagement de pixels
sur un écran d’affichage (1), le procédé comprenant
I’étape pour :

déterminer si une image statique a été affichée
sur I'écran (1) plus longtemps qu’une certaine
période ; caractérisé par les étapes pour
rechercher la plus petite région (2) sur I'écran
(1) ou rentre ladite image statique ; et,

réduire le niveau de luminosité de pixels a I'in-
térieur de ladite région (2) ou rentre I'image sta-
tique, caractérisé en ce que lesdits pixels for-
ment une ligne (20, 30) qui rentre entierement
atravers ladite région, ladite ligne (20, 30) étant
balayée a travers ladite région (2) en réduisant
temporairement les niveaux de luminosité de
tous les pixels dans ladite ligne (20, 30) dans
une séquence de lignes adjacentes a travers
ladite région (2) dans lequel ladite ligne (20) de
pixels s’étend complétement a travers ladite ré-
gion (2) dans une direction transversale a la di-
rection de balayage de la ligne (20).

2. Procédéselonlarevendication 1, danslequel I'étape

de recherche comprend les étapes pour :

(a) utiliser une grille divisant I'écran (1) en une
pluralité de régions (2) ;

(b) déterminer si ladite image statique rentre
dans une des régions (2) ; et,

(c) si ladite image statique ne rentre pas dans
une desdites régions (2), utiliser une grille divi-
sant I'écran (1) en une pluralité de régions (2)
plus grandes que les régions précédentes (2) et
retourner a I'étape (b) en utilisant les régions
plus grandes (2), sinon passer a I'étape (d) ; et,
(d) quand ladite image statique rentre dans une
des régions (2), réduire le niveau de luminosité
de pixels a l'intérieur de la région (2) ou rentre
ladite image statique.

Procédé selon la revendication 1, dans lequel le ni-
veau de luminosité desdits pixels est temporaire-
ment réduit.

Procédé selon I'une quelconque des revendications
1 a 3, dans lequel le niveau de luminosité desdits
pixels est réduit a zéro.

Procédé pour prévenir 'lendommagement de pixels
sur un écran d’affichage (1), le procédé comprenant
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une étape pour :

déterminer si une image statique a été affichée
sur I'écran (1) plus longtemps qu’une certaine
période ; caractérisé par les étapes pour
rechercher la plus petite région (2) sur I'écran
(1) ou rentre ladite image statique ; et,

réduire le niveau de luminosité de pixels a I'in-
térieur de ladite région (2) ou rentre I'image sta-
tique, caractérisé en ce que lesdits pixels for-
ment une ligne (20, 30), dans lequel ladite ligne
(30) de pixels s’étend partiellement a travers la-
dite région (2) dans une direction transversale
a la direction de balayage de la ligne (30), le
procédé comprenant le balayage de ladite ligne
(30) dans une premiére direction a travers ladite
région (2) en réduisant temporairement les ni-
veaux de luminosité de pixels dans une ligne
(30) dans une séquence de lignes adjacentes a
travers ladite région (2), en déplagant la ligne
(30) dans une direction transversale a la direc-
tion de balayage de la ligne (30), et en balayant
la ligne déplacée (30) en retour dans une
deuxieme direction a travers ladite région (2) en
réduisant temporairement les niveaux de lumi-
nosité de pixels dans une ligne (30) dans une
séquence de lignes adjacentes a travers ladite
région (2).

6. Dispositif pour prévenir 'lendommagement de pixels

sur un écran
comprenant :

d'affichage (1), le dispositif

un ou plusieurs processeurs agencés pour dé-
terminer si une image statique a été affichée sur
l'écran (1) plus longtemps qu’une certaine
période ; caractérisé en ce que

lesdits un ou plusieurs processeurs sont agen-
cés pour rechercher la plus petite région (2) sur
I'écran (1) ou rentre ladite image statique ; et,
pour réduire le niveau de luminosité de pixels a
l'intérieur de ladite région (2) ou rentre ladite
image statique, caractérisé en ce que

les un ou plusieurs processeurs sont agencés
de sorte que lesdits pixels forment une ligne (20,
30) qui rentre entiérement a travers ladite ré-
gion, et de sorte que ladite ligne (20, 30) est
balayée a travers ladite région (2) en réduisant
temporairement les niveaux de luminosité de
tous les pixels dans ladite ligne (20, 30) dans
une séquence de lignes adjacentes a travers
ladite région (2), dans lequel ladite ligne (20) de
pixels s’étend complétement a travers ladite ré-
gion (2) dans une direction transversale a la di-
rection de balayage de la ligne (20).

Dispositif selon la revendication 6, dans lequel les
un ou plusieurs processeurs sont agenceés pour re-
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10.

chercher ladite plus petite région (2) : (a) en utilisant
une grille divisant I'écran (1) en une pluralité de ré-
gions (2) ; (b) en déterminant si ladite image statique
rentre dans une des régions (2) ; et, (c) si ladite ima-
ge statique ne rentre pas dans une desdites régions
(2), en utilisant une grille divisant I'écran (1) en une
pluralité de régions (2) plus grandes que les régions
précédentes (2) et en retournant a (b) en utilisant les
régions plus grandes (2), sinon en passant a (d) ; et,
(d) quand ladite image statique rentre dans une des
régions (2), en réduisant le niveau de luminosité de
pixels a I'intérieur de la région (2) ou rentre I'image
statique.

Dispositif selon la revendication 6 ou 7, dans lequel
les un ou plusieurs processeurs sont agencés de
sorte que le niveau de luminosité desdits pixels est
temporairement réduit.

Dispositif selon 'une quelconque des revendications
6 a 8, dans lequel les un ou plusieurs processeurs
sont agencés de sorte que le niveau de luminosité
desdits pixels est réduit a zéro.

Dispositif pour prévenir l'endommagement de pixels
sur un écran daffichage (1), le dispositif
comprenant :

un ou plusieurs processeurs agencés pour dé-
terminer si une image statique a été affichée sur
I'écran (1) plus longtemps qu’une certaine
période ; caractérisé en ce que

lesdits un ou plusieurs processeurs sont agen-
cés pour rechercher la plus petite région (2) sur
I'écran (1) ou rentre ladite image statique ; et,
pour réduire le niveau de luminosité de pixels a
l'intérieur de ladite région (2) ou rentre ladite
image statique, caractérisé en ce que les un
ou plusieurs processeurs sont agencés de sorte
que lesdits pixels forment une ligne (20, 30),
danslequelles unou plusieurs processeurs sont
agenceés de sorte que ladite ligne (30) de pixels
s’étend partiellement a travers ladite région (2)
dans une direction transversale a la direction de
balayage de la ligne (30), et de sorte que ladite
ligne (30) est balayée dans une premiére direc-
tion a travers ladite région (2) en réduisant tem-
porairement les niveaux de luminosité de pixels
dans une ligne (30) dans une séquence de li-
gnes adjacentes a travers ladite région (2), la
ligne (30) est déplacée dans une direction trans-
versale a la direction de balayage de la ligne
(30), et la ligne déplacée (30) est balayée en
retour dans une deuxiéme direction a travers
ladite région (2) en réduisant temporairement
les niveaux de luminosité de pixels dans une
ligne (30) dans une séquence de lignes adja-
centes a travers ladite région (2).
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