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(54) METHOD OF CONTROLLING A BACKLIGHT UNIT, A BACKLIGHT UNIT AND A DISPLAY 
DEVICE AND CAMERA SYSTEM

(57) There is provided a method of controlling a back-
light unit (31) of a display device (30). The backlight unit
(31) comprises a plurality of light sources for illuminating
a screen (43) of the display device (30). The method com-
prises detecting a faulty light source (32) amongst the
plurality of light sources. In response thereto, at least one
other light source (33) is moved from a first position to a

second position to allow the at least one other light source
(33) to compensate for the faulty light source (32). A back-
light unit (31) having a plurality of controllably movable
light sources is provided for performing the method. A
system is also provided for controlling the location of the
controllably movable light sources in the backlight unit
(31) of the display device (30).
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Description

Technical Field

[0001] The present disclosure relates to method of
controlling a backlight unit of a display device, a backlight
unit for a display device and a system comprising a dis-
play device and a camera.

Background

[0002] Display devices are used in a large variety of
contexts for displaying various forms of content. The
quality of an image displayed by a display device can
depend on a large number of factors. One problem that
persists in many known display devices is the problem
of a non-uniform distribution of light being used to gen-
erate the displayed image. This problem may occur, for
example, as a result of one or more light sources in a
backlight unit of the display device becoming faulty. A
faulty light source can cause a pixel on the screen to
appear brighter or darker than intended, thereby affecting
the quality of the image that is displayed at the display
device.

Summary

[0003] According to a first aspect disclosed herein,
there is provided a method of controlling a backlight unit
of a display device, the backlight unit comprising a plu-
rality of light sources for illuminating a screen of the dis-
play device, the method comprising: detecting a faulty
light source amongst the plurality of light sources; and
moving at least one other light source from a first position
to a second position to allow the at least one other light
source to compensate for the faulty light source. This
allows a more uniform distribution of light being output
by the display device to be maintained.
[0004] In an example, the at least one other light source
is a nearest neighbour to the faulty light source.
[0005] In an example, the method comprises adjusting
the intensity of light that is output by the at least one other
light source at the second position.
[0006] In an example, the faulty light source outputs
no light or outputs light at an intensity that is lower than
a desired intensity; and the second position of the at least
one other light source is closer to the position of the faulty
light source than the first position.
[0007] In an example, the method comprises increas-
ing the intensity of light that is output by the at least one
other light source at the second position.
[0008] In an example, the method comprises decreas-
ing the intensity of light that is output by one or more light
sources that are not nearest neighbours to the faulty light
source.
[0009] In an example, the method comprises receiving
image data indicative of the distribution of light output by
the display device, and wherein the step of detecting the

faulty light source is based on the received image data.
[0010] According to a second aspect disclosed herein,
there is provided a backlight unit for a display device, the
backlight unit comprising: a plurality of light sources for
illuminating a screen of the display device, at least some
of the light sources being controllably movable within the
backlight unit, whereby if one of the light sources is de-
tected as being faulty, at least one of the other light sourc-
es can be moved from a first position to a second position
to allow the at least one other light source to compensate
for the faulty light source.
[0011] In an example, each of the controllable movable
light sources comprises an actuator for moving the light
source.
[0012] According to a third aspect disclosed herein,
there is provided a display device, the display device
comprising: a screen, a backlight unit as described
above; and a controller for controllably moving the at least
one other light source from a first position to a second
position.
[0013] In an example, the controller is configured to
adjust the intensity of light output by the at least one other
light source from a first intensity to a second intensity so
that the at least one other light source compensates for
the faulty light source.
[0014] According to a fourth aspect disclosed herein,
there is provided a system comprising: a display device
configured to display an image, the display device com-
prising a screen, a backlight unit and a controller, the
backlight unit comprising a plurality of light sources for
illuminating the screen; a camera device configured to
capture an image of the light output by the display device
and transmit the captured image as image data to the
controller; and wherein the controller is configured to:
receive the image data from the camera device; detect
if one of the light sources of the backlight unit is faulty
based on the received image data; and cause at least
one other light source to move from a first position to a
second position to allow the other light source to com-
pensate for the faulty light source.
[0015] In an example, the camera device is configured
to capture a subsequent image of the light output by the
display device, the subsequent image being captured
when the at least one other light source is at the second
position, and transmit the subsequent image as image
data to the controller; and wherein the controller is con-
figured to determine, based on the received image data,
whether the distribution of light output by the display de-
vice is of a desired uniformity, and if not, at least one of
(i) cause the at least one other light source to move to a
third position and (ii) adjust the intensity of light output
by the at least one other light source from a first intensity
to a second intensity, so that the at least one other light
source compensates for the faulty light source.

Brief Description of the Drawings

[0016] To assist understanding of the present disclo-
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sure and to show how embodiments may be put into ef-
fect, reference is made by way of example to the accom-
panying drawings in which:

Figure 1 shows schematically a side view of a display
device having a direct-lit backlight;

Figure 2 shows schematically an example of a dis-
play device having an edge-lit backlight;

Figure 3A shows schematically a portion of a display
device in which the light sources of the backlight unit
are organised in a first arrangement;

Figure 3B shows schematically a portion of a display
device in which the light sources of the backlight unit
are organised in a second arrangement;

Figure 3C shows schematically different regions of
a screen that are illuminated by a light source in the
first arrangement, and the same light source in the
second arrangement; and

Figure 4 shows schematically a system for control-
ling the distribution of light received at a screen of a
display device.

Detailed Description

[0017] Many types of display device employ light
sources for generating an image. Examples include, for
example, television screens or monitors, computer dis-
plays or monitors, and displays for other computing de-
vices, including smartphones, tablet computers, laptop
computers, etc. These display devices tend to comprise
a backlight and a screen, where the backlight generates
an image by illuminating the screen. Typically, a display
device employs either a direct-lit backlight or an edge-lit
backlight.
[0018] Figure 1 shows schematically a side view of a
display device 10 having a direct-lit backlight 11. As is
known, the direct-lit backlight 11 has plural light sources
12 for emitting light. The light sources 12 may be for ex-
ample LEDs (light emitting diodes). The light sources 12
are arranged typically in a regular array on a reflector
panel 13. The light sources 12 may be associated with
strips, and a group of light sources may be attached to
the reflector panel 13 by fixing the respective strip to the
reflector panel. The light sources 12 emit light which is
directed through a diffuser 14 to a display panel 15. The
diffuser 14 helps to reduce glare that can otherwise occur.
The combination of the light sources, reflector panel and
diffuser may be collectively referred to as a backlight unit.
Alternatively, the term backlight unit may be used to refer
to the combination of the light sources and the reflector
panel only. The display panel 15 is formed of or includes
a number of display elements 16 (which are also often
referred to as "pixels" as they typically correspond to pix-

els in the image that is displayed). The display elements
16 are controllable so as to selectively transmit or prevent
light from the light sources 12 passing through the display
panel 15. The display elements 16 may be for example
LCDs (liquid crystal display devices). In a display device
10 having a direct-lit backlight 11, generally there is a
light source 12 for each display element 16.
[0019] Referring now to Figure 2, there is shown an-
other example of a display device 20. This example has
an edge-lit backlight 21. That is, there is at least one light
source 22 which is arranged at or towards an edge of the
display device 20. Commonly, there are light sources 22
arranged around each of the four edges of the display
device 20. The light sources 22 are typically elongate
and may be for example cold-cathode fluorescent lamps.
In other examples, the light sources 22 located at the
edges are plural LEDs or other individual light sources
arranged along the edges of the display device 20. The
light sources 22 emit light into a light guide 23 which is
mounted in front of a reflector 24. The light guide 23 di-
rects the light through a diffuser 25 into a display panel
26. Similarly to the example of Figure 1, the display panel
26 may have plural individually controllable display ele-
ments 27. The display elements 27 may be for example
LCDs. As above, the term backlight unit may be used to
describe the combination of the light sources, the reflec-
tor and/or the diffuser.
[0020] In these and other examples, in order to in-
crease the brightness that is ultimately output by the dis-
play device, typically the electrical power supplied to the
light sources 12, 22 is increased. Here it is mentioned
that display devices that use LEDs as their backlights
typically rapidly switch the LEDs on and off during normal
operation. Pulse width modulation (PWM) is typically
used to control the LEDs. To increase the brightness, the
on time of duty cycle of the PWM is increased.
[0021] In known display devices such as those de-
scribed above, each light source in the backlight unit is
arranged such that, when each light source is emitting
light at the same intensity, a uniform distribution of light
is received at the screen. It will be understood that ref-
erences herein to a "uniform distribution of light on the
screen" means for example when the light sources are
operating to produce a maximum light intensity. In prac-
tice during normal operation of the display device and
backlight unit, at any particular point in time one or more
specific light sources may be controlled to produce less
than a maximum light intensity because the correspond-
ing part of the image to be displayed is less bright or is
dim at that location.
[0022] During operation, one or more of the light sourc-
es that make up the backlight unit of the display device
may become faulty. A light source may be said to have
become faulty when it is unable to emit light at a desired
intensity or is no longer able to emit any light at all. For
example, a light source may be associated with a nominal
light intensity value, and the intensity of light output by
the faulty light source may be less than the nominal in-
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tensity value and may even be zero.
[0023] A region of the front screen that is illuminated
by the faulty light source, or that should have been illu-
minated by the faulty light source, may appear darker
than it should as a result of less light being received at
that region. This in turn will cause a corresponding region
in the displayed image to appear darker than it should.
[0024] The present disclosure provides a method,
backlight unit, display device and system through which
the distribution of light received at a screen of the display
device may be controlled. An example of the method is
described below in relation to Figures 3A and 3B.
[0025] Figure 3A schematically shows portion of a dis-
play device 30 with a backlight unit 31 having 25 light
sources arranged in a regular five by five array. It will be
appreciated that, whilst a regular array of five by five light
sources is shown for simplicity, the backlight unit 31 typ-
ically has many more such light sources. This example
backlight unit 31 is a direct-lit backlight unit.
[0026] In Figure 3A, the backlight unit of the display
device 30 is shown at an initial time t1. A faulty light source
32 is indicated in black at the centre of the array. Light
sources that are nearest neighbours to the faulty light
source 32 are indicated at 33, 34, 35 and 36 respectively.
A light source is said to be a nearest neighbour to the
faulty light source 32 if it is located physically closest to
the faulty light source 32. For example, in Figure 3A, light
sources 33, 34, 35 and 36 are equidistant from the faulty
light source 32 and are each considered as nearest
neighbours. If the array were, for example, a rectangular
array, the nearest neighbours may include the light sourc-
es that are closest in the X-direction and the light sources
that are closest in the Y-direction. In Figure 3A, each light
of the nearest neighbour light sources 33, 34, 35 and 36
are shown located at a first position in the array.
[0027] In a first step of the method, light source 32 is
identified as faulty. This may be achieved, for example,
by first causing the display device to display a test image.
The test image may be correspond to a plain white image,
where each light source is emitting light at e.g. a maxi-
mum intensity. The displayed image may include one or
more pixels that appear darker than expected. These one
or more pixels correspond to the pixels that are receiving
less or no illumination from the faulty light source 32. A
mapping between the light sources in the backlight unit
and the pixels of the screen may be known in advance.
This mapping may be used to identify light source 32 as
the light source that is causing the dark pixel(s) to appear
in the displayed test image.
[0028] In a second step of the method, at least one of
the other light sources in the backlight unit 31 is moved
from a first position to a second position. The second
position may be closer to the position of the faulty light
source than the first position. This enables the moved
light source to re-distribute some of the light towards the
region of the screen that is receiving less or no light from
the faulty light source 32. In this way, the moved light
source is said to compensate for the faulty light source 32.

[0029] In some examples, all of the light sources that
are nearest neighbours to the faulty light source are each
moved to a position that is closer to the position of the
faulty light source. The second position of the nearest
neighbour light sources may be such that each nearest
neighbour light source is still equidistant from the faulty
light source 32. This is shown in Figure 3B. If the array
is, for example, a rectangular array, the nearest neigh-
bours in the X-direction may be moved closer to the faulty
light source 32 by the same distance. Similarly, the near-
est neighbours in the Y-direction may be moved closer
to the position of the faulty light source 32 by the same
distance. It will appreciated that light sources that are not
a nearest neighbour to the faulty light source 32 may also
be moved to a position that is closer to the position of the
faulty light source 32. Generally, any light sources that
are moved from a first position to a second position will
remain at the second position, unless it is determined
that a further, different position would better compensate
for the faulty light source 32 (an example of which is de-
scribed further below).
[0030] Figure 3B shows an example in which the four
light sources that are nearest neighbours to the faulty
light source 32 have each been moved to a second, dif-
ferent position. The backlight unit 31 shown in Figure 3B
corresponds to the backlight unit 31 shown in Figure 3A,
but at a later time t2. The light output by each of the light
sources 33, 34, 35 and 36 is used to compensate for the
darker region that would otherwise appear on the screen
as a result of the faulty light source 32.
[0031] In addition to moving one or more of the other
light sources to a different position in the array, the in-
tensity of light that is output by that moved light source
may be adjusted. For example, if a light source is moved
from a first position to a second position, then the region
of the front screen that was illuminated by the light source
at the first position will receive less light when the light
source is at the second position. To compensate for this,
the intensity of light output by the moved light source may
be increased. This is illustrated in Figure 3C.
[0032] Figure 3C shows the different regions of the
screen that are illuminated by light source 33 at the first
and second positions in the array. As can be seen in
Figure 3C, when light source 33 is at the first position, a
first region 330a of the screen is illuminated by light
source 33. When light source 33 is at the second position,
a second region 330b of the screen is illuminated by the
light source. The second region 330b does not entirely
overlap with the first region 330a. Hence, there will be a
region on the screen that is receiving less light from the
light source that has been moved to the second position.
Generally, this region will be located in a direction that is
opposite to the direction in which the light source has
been moved.
[0033] The intensity of the light that is output by other
light sources that are not nearest neighbours to the faulty
light source 32, and which may or may not have also
been moved depending on the embodiment, may also
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be adjusted. For example, other light sources within the
vicinity of the moved light source may also have their
intensity increased. This allows the other light sources
to compensate for any dark regions that might occur as
a result of another light source having been moved closer
to the faulty light source 32.
[0034] In a further (optional) step of the method, the
intensity of light output by one or more light sources that
are not nearest neighbours to the faulty light source 32
is decreased (i.e. dimmed). The dimming of these other
light sources may be controlled so as to counteract any
excessively bright regions that would otherwise occur as
a result of the change in position and/or intensity of the
one or more moved light sources. Figure 3A shows an
example of a light source 37 that might be selected for
dimming.
[0035] In some examples, a faulty light source 32 may
be emitting less light than is desired, but enough to gen-
erate an image of acceptable quality on the screen of the
display device 30. In this situation, the intensity of light
output by other non-faulty light sources may be reduced
so that the lower intensity level of the faulty light source
32 is less noticeable.
[0036] It will be appreciated that, by configuring the
light sources as described above, the distribution of light
received at the screen of the display device can be main-
tained as uniform, or within an acceptable level of uni-
formity. Advantageously, this means that any darker re-
gions that would otherwise appear in the displayed image
can be compensated for. A user therefore does not have
to wait for the faulty light source 32 to be replaced or for
the backlight unit 31 as a whole to be replaced in order
to view images of a desired quality.
[0037] Figure 4 schematically shows an example of a
system 400 for compensating for faulty light sources. The
system 400 comprises a display device 40 and a camera
device 41. The camera device 41 may be configured to
couple to the display device 40 by way of, for example,
a Bluetooth or WiFi connection. This coupling is indicated
as communication line 42 in Figure 4.
[0038] The display device 40 comprises a screen 43,
a backlight unit (not shown) and a controller 44. The
screen 43 of the display device 40 may be illuminated by
a direct-lit backlight. The light sources in the backlight
unit may be arranged accordingly. The controller 44 may
be separate from the display device 40 and its backlight
unit or may be integrated within the display device 40
and its backlight unit.
[0039] The backlight unit comprises a plurality of actu-
ators 45 for controlling the position of one or more light
sources in the backlight unit. (Only one actuator 45 is
shown in the drawing and is shown schematically as a
motor. Examples of actuators 45 will be discussed be-
low.) The controller 44 is communicatively coupled to
each of the actuators 45. Communication line 46 repre-
sents the connection between the controller and the ac-
tuators 45. The actuators 45 are coupled to one or more
light sources, as indicated by communication line 47. The

controller 44 is also coupled to each of the light sources
in the backlight unit via communication line 48. Commu-
nication line 48 enables the intensity of light output by
different light sources in the backlight unit to be control-
led.
[0040] The position of a light source in the backlight
unit is controlled by controlling the actuator associated
with that light source. In some examples, each light
source is associated with a respective actuator, such that
each light source in the backlight unit has an individually
controllable position. A light source may be associated
with two actuators. For example, a first actuator may be
used to control the position of the light source in a hori-
zontal ("X") direction and a second actuator may be used
to control the position of the light source in a vertical ("Y")
direction.
[0041] In other examples, only some, which may be a
majority, of the light sources are associated with respec-
tive actuators. In yet other examples, groups of light
sources may be associated with a single respective ac-
tuator such that the positions of the light sources in a
respective group are controlled by the associated actu-
ator. In all examples, at least two of the light sources
have an individually controllable position.
[0042] In the system shown in Figure 4, the controller
44 is communicatively coupled to each of the plurality of
actuators 45. However, in some embodiments, a light
source and the associated actuator may considered as
a single unit. Hence it may be possible to control both
the position and intensity of light output by a light source
via a single connection between the controller 44 and the
light source.
[0043] An example of an actuator that may be used
move the light sources in the backlight unit is a servo
motor. Other examples of actuators 45 which may be
used for this purpose include microelectromechanical
systems (MEMS) and nano-machines. The plurality of
actuators 45 present in the display device may comprise
a plurality of the same type of actuators or may comprise
two or more different types of actuator.
[0044] The controller 44 may be operable to individu-
ally adjust the intensity of light that is output by one or
more light sources in the backlight unit. In normal use,
this may be used to perform e.g. local dimming. However,
in the present disclosure, this may also be used to com-
pensate for any unwanted dark pixels that appear in a
displayed image. In some examples, the intensity of light
output by each of the light sources in the backlight unit
is individually controllable. This may involve, for example,
adjusting the on time of duty cycle of the PWM for each
light source. The controller 44 is configured to determine
which of the light sources are to compensate for the faulty
light source, and the intensity of light that is to be output
by those light sources.
[0045] The camera device 41 is configured to capture
an image of the display device 40 when it is displaying a
test image. As mentioned previously, the test image may
correspond to a blank white image. The blank white im-
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age may be generated by the light sources in the back-
light unit emitting light at a maximum intensity. The cam-
era device 41 may be configured to capture images of
the test image periodically, for example, every few sec-
onds or so. The capturing of these images may be trig-
gered, for example, in response to determining that the
display device 40 is displaying the test image. For exam-
ple, the display device may be configured to transmit a
triggering signal to the camera device as soon as the
display device has begun displaying the test image.
[0046] The camera device 41 is located in front of the
screen 43 of the display device 40 such that any captured
images will include the whole screen 43 of the display
device 40. In an example, the camera device 41 captures
an image of the screen 43 only (i.e. no background). The
camera device 41, may, for example, be fixed to a wall
in front of the display device 40. In other examples, the
camera device 41 may be part of another device that a
user already owns, such as a smartphone, tablet, per-
sonal computer, etc. If the camera device 41 is hand-
held, the user may be required to hold the camera device
41 in front of the screen 43 and perform the capturing of
images manually. A user may be guided through this
process by downloading a software application to their
user device, the application being provided by the com-
pany that manufactured the display device 40.
[0047] The camera device 41 includes a transmitter for
transmitting the captured image as image data to a re-
ceiver at the display device 40. The image data may in-
clude, for example, a grayscale image of the test image
being displayed at the screen 43. The pixels of the gray-
scale image provide an indication of the brightness of
each of the pixels of the screen 43 of the display device.
The received image data may be received at an input of
the controller 44.
[0048] The controller 44 comprises image analysis
software for processing the image data received from the
camera device 41. This software is stored in memory at
the controller 44 and is executed on one or more of proc-
essors at the controller 44. The image analysis software
may be used to filter out parts of the image that do not
correspond to the screen 43 of the display device 40 (e.g.
background). In some examples, this may be performed
as a preliminary step at the camera device 41. If the cap-
tured images are of the screen 43 only, then this step
may be omitted.
[0049] The controller 44 uses the image analysis soft-
ware to identify any regions in the displayed test image
that appear darker than expected. This may involve, for
example, identifying any pixels in the captured image that
have a brightness that is lower than a desired brightness.
The desired brightness may be known in advance. For
example, the controller 44 may be pre-programmed with
a brightness value (or brightness range) that would be
expected for a display device that is displaying the test
image at the maximum brightness. Alternatively, the de-
sired brightness may be determined based on the aver-
age brightness of the captured image. For example, any

pixels with a brightness that deviates significantly from
the average brightness may be identified as being asso-
ciated with faulty light sources. Here, a deviation may be
considered significant if it is larger than a threshold value
of deviation.
[0050] The controller 44 may also be configured to de-
termine a mapping between the pixels in the captured
image and the light sources in the backlight unit of the
display device 40. This mapping may be performed, for
example, based on knowledge of the positions of the light
sources in the backlight unit and their maximum operat-
ing intensity. This information may be stored, for exam-
ple, in memory at the controller 44. The distance of the
camera device 41 from the display device 40 may also
be used to facilitate the mapping between the pixels of
the captured image and the light sources in the backlight
unit.
[0051] In some examples, the mapping between the
pixels of the captured image and the light sources in the
backlight unit may be predetermined. This may occur if
for example the camera device 41 is always located at
the same distance from the screen 43 and only captures
an image of the screen 43. In such an example, the map-
ping operation above does not need to be calculated for
each image that is received at the controller 44.
[0052] The controller 44 uses the image analysis and
mapping described above to detect if any of the light
sources are faulty. A light source is detected as faulty if
its location in the backlight unit corresponds to one or
more darker pixels in the captured image. It will be ap-
preciated that the number of light sources that are de-
tected as faulty will depend on the number of dark pixels
that appear in the captured image.
[0053] Having identified a light source as faulty, the
controller 44 identifies at least one other light source that
is to be moved from a first position to a second position
in the backlight unit of the display device. As described
previously, the at least one other light source may be a
nearest neighbour to the faulty light source 32. In some
examples, light sources that are not nearest neighbours
may also identified for moving.
[0054] The controller 44 determines a new position (i.e.
a second position) to which the at least one other light
source is to be moved. This may involve determining how
far, and in what direction, the at least one other light
source is to be moved. The controller transmits this in-
formation to the actuator(s) associated with the at least
one other light source. The actuator then moves the at
least one other light source by the corresponding amount
in the corresponding direction. Thus, the at least one oth-
er light source is moved to the desired location in the
backlight unit. It will be appreciated that, whilst this is
happening, light sources that have not been selected for
moving will remain at their current positions in the back-
light unit.
[0055] As described previously, the at least one other
light source may be moved to a position that is closer to
the position of the faulty light source 32. Generally, the
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position to which the at least one other light source is
moved may depend on the brightness of the pixels as-
sociated with the faulty light source 32. For example, in
the case that the faulty light source 32 is still emitting
some light, but not enough light, then the darker the pix-
els, the closer the position of the at least one other light
source to the position of the faulty light source 32.
[0056] The controller 44 may also be configured to ad-
just the intensity of light that is output by the at least one
other light source. For example, the controller 44 may
cause the moved light source to output light at a higher
intensity. This is so that any regions of the screen 43 that
were previously illuminated by the moved light source,
are still illuminated by the moved light source at its new
position. Here, the intensity is higher relative to the in-
tensity of light that was output by the light source at its
previous position.
[0057] The controller 44 may also adjust the intensity
of light that is output by light sources that have not been
moved to a new position. For example, the controller 44
may be configured to identify the light sources that were
nearest neighbours to the moved light source when it
was at its previous position. The controller 44 may cause
these light sources to output light at a higher intensity, to
compensate for the light source that has been moved
closer to the faulty light source 32.
[0058] The controller 44 may also cause dimming of
light sources located further from the faulty light source
32. This is for the same reasons as described in relation
to Figures 3A to 3C.
[0059] The camera device 41 may be configured to
capture a subsequent image of the display device 40
when it is displaying the test image. This test image cor-
responds to the test image that is generated when at
least one of the other light sources has been moved to
a different position in the backlight unit. The intensity of
light output by the display devices may also have been
adjusted as described above. The controller 44 may be
configured to receive this image (as image data) and de-
termine whether the distribution of light output by the dis-
play device 40 is of a desired uniformity. Again, this may
involve determining whether the pixels in the captured
image are of a satisfactory brightness. If it is determined
that the distribution of light output by the display device
40 is not of the desired uniformity, the controller 44 may
be configured to re-adjust the position of one or more
light sources in the backlight unit. This may involve re-
adjusting the position of any light sources that were
moved previously to yet different positions. In another
example, this may involve moving one or more light
sources that were not previously moved, to new posi-
tions.
[0060] The controller 44 may also be configured to fur-
ther adjust the intensity of light that is output by one or
more of the light sources in the backlight unit. This may
involve adjusting the intensity of light that is output by
light sources that had their intensities adjusted previous-
ly. It may also involve adjusting the intensity of light that

is output by light sources that did not have their intensities
adjusted previously.
[0061] The controller 44 may be configured to re-adjust
the positions of the light sources in the backlight unit until
the light output by the display device 40 is of a desired
uniformity. The controller 44 may also be configured to
re-adjust the brightness of the light sources in the back-
light unit until the desired uniformity is obtained. The de-
sired uniformity may have been said to have been ob-
tained when all, or a majority of the pixels in the received
image data are of a satisfactory brightness. The controller
44 may be required to iterate through a number of cycles
of receiving image data and adjusting the positons and/or
intensities of the light sources until the desired uniformity
is achieved.
[0062] If the desired uniformity cannot be obtained, the
controller 44 may be configured to select the configura-
tion (i.e. positions and brightness) of light sources for
which the uniformity was detected as being greatest.
[0063] In the examples described above, the faulty light
source 32 has been described as outputting light at an
intensity that is lower than a desired intensity. It will be
appreciated that the same system may be adapted to
compensate for a faulty light source 32 that is outputting
light at an intensity that is higher (i.e. is brighter) than
desired. In such a situation, one or more light sources
may be moved away from the faulty light source 32.
These light sources may correspond to the nearest
neighbours of the faulty light source 32. The light sources
that have been moved away may also have their inten-
sities reduced, so as to compensate for an excessively
bright region that might otherwise arise on the screen 43.
[0064] It will be understood that any processors or
processing systems or circuitry referred to herein may in
practice be provided by a single chip or integrated circuit
or plural chips or integrated circuits, optionally provided
as a chipset, an application-specific integrated circuit
(ASIC), field-programmable gate array (FPGA), digital
signal processor (DSP), graphics processing units
(GPUs), etc. The chip or chips may comprise circuitry
(as well as possibly firmware) for embodying at least one
or more of a data processor or processors and a digital
signal processor or processors, which are configurable
so as to operate in accordance with the exemplary em-
bodiments. In this regard, the exemplary embodiments
may be implemented at least in part by computer software
stored in (non-transitory) memory and executable by the
processor, or by hardware, or by a combination of tangi-
bly stored software and hardware (and tangibly stored
firmware).
[0065] The examples described herein are to be un-
derstood as illustrative examples of embodiments of the
invention. Further embodiments and examples are en-
visaged. Any feature described in relation to any one ex-
ample or embodiment may be used alone or in combi-
nation with other features. In addition, any feature de-
scribed in relation to any one example or embodiment
may also be used in combination with one or more fea-
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tures of any other of the examples or embodiments, or
any combination of any other of the examples or embod-
iments. Furthermore, equivalents and modifications not
described herein may also be employed within the scope
of the invention, which is defined in the claims.

Claims

1. A method of controlling a backlight unit (31) of a dis-
play device (30), the backlight unit (31) comprising
a plurality of light sources for illuminating a screen
(43) of the display device (30), the method compris-
ing:

detecting a faulty light source (32) amongst the
plurality of light sources; and
moving at least one other light source (33) from
a first position to a second position to allow the
at least one other light source (33) to compen-
sate for the faulty light source (32).

2. A method according to claim 1, wherein the at least
one other light source (33) is a nearest neighbour to
the faulty light source (32).

3. A method according to claim 1 or claim 2, comprising
adjusting the intensity of light that is output by the at
least one other light source (33) at the second posi-
tion.

4. A method according to any of claims 1 to 3, wherein
the faulty light source (32) outputs no light or outputs
light at an intensity that is lower than a desired in-
tensity; and
wherein the second position of the at least one other
light source (33) is closer to the position of the faulty
light source (32) than the first position.

5. A method according to claim 4, comprising increas-
ing the intensity of light that is output by the at least
one other light source (33) at the second position.

6. A method according to claim 4, comprising decreas-
ing the intensity of light that is output by one or more
light sources (37) that are not nearest neighbours to
the faulty light source (32).

7. A method according to any of claims 1 to 6, compris-
ing receiving image data indicative of the distribution
of light output by the display device (30), and wherein
the step of detecting the faulty light source (32) is
based on the received image data.

8. A backlight unit (31) for a display device (40), the
backlight unit (31) comprising:

a plurality of light sources for illuminating a

screen (43) of the display device (40), at least
some of the light sources being controllably
movable within the backlight unit (31),
whereby if one of the light sources is detected
as being faulty, at least one of the other light
sources (33) can be moved from a first position
to a second position to allow the at least one
other light source to compensate for the faulty
light source (32).

9. A backlight unit according to claim 8, wherein each
of the controllable movable light sources comprises
an actuator for moving the light source.

10. A display device (40), the display device (40) com-
prising:

a screen (43);
a backlight unit (31) according to claim 8 or claim
9 for illuminating the screen; and
a controller (44) for controllably moving the at
least one other light source (33) from a first po-
sition to a second position.

11. A display device (40) according to claim 10, wherein
the controller (44) is configured to adjust the intensity
of light output by the at least one other light source
(33) from a first intensity to a second intensity so that
the at least one other light source (33) compensates
for the faulty light source (32).

12. A system (400) comprising:

a display device (40) configured to display an
image, the display device (40) comprising a
screen (43), a backlight unit and a controller
(44), the backlight unit comprising a plurality of
light sources for illuminating the screen (43);
a camera device (41) configured to capture an
image of the light output by the display device
(40) and transmit the captured image as image
data to the controller (44);
and wherein the controller (44) is configured to:

receive the image data from the camera de-
vice (41);
detect if one of the light sources of the back-
light unit is faulty based on the received im-
age data; and
cause at least one other light source (33) to
move from a first position to a second posi-
tion to allow the other light source to com-
pensate for the faulty light source (32).

13. A system (400) according to claim 12, wherein the
camera device (41) is configured to capture a sub-
sequent image of the light output by the display de-
vice (40), the subsequent image being captured
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when the at least one other light source (33) is at the
second position, and transmit the subsequent image
as image data to the controller (44); and
wherein the controller (44) is configured to deter-
mine, based on the received image data, whether
the distribution of light output by the display device
(40) is of a desired uniformity, and if not, at least one
of (i) cause the at least one other light source to move
to a third position and (ii) adjust the intensity of light
output by the at least one other light source (33) from
a first intensity to a second intensity, so that the at
least one other light source (33) compensates for
the faulty light source (32).
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