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(54) DISPLAY PANEL CONTROL

(57)  Adisplay panel (102) has a front surface and an
opposed rear surface. The display panel comprises a
display screen at the front surface for displaying images,
amagnetic sensor (130) located behind the front surface,
and a controller (120). The display screen comprises a
plurality of display elements (103). The magnetic sensor
(130) is constructed and arranged to sense a magnetic
field transmitted through the front surface of the display

panel (102). The controller (120) is configured to control
the display panel (102) based on the magnetic field
sensed by the magnetic sensor (130). A control device
(200) fortransmitting magnetic fields to the magnetic sen-
sor (130) is also provided. The control device (200) com-
prises a light sensor for receiving optical signals from the
display panel (101).
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Description
Technical Field

[0001] The presentdisclosure relates to a display pan-
el, a method of controlling a display panel, and a control
device for controlling a display panel.

Background

[0002] A display panel is a display device having a
"screen"” on a front surface comprising a (typically large)
number of individual display elements for outputting light.
In operation, the display elements are controlled in a co-
ordinated manner such that an image is displayed on the
screen. The display elements are commonly referred to
as "pixels" or "hardware pixels" to distinguish them from
picture elements (i.e. elements of the image which is dis-
played).

[0003] Most display devices such as display panels
comprise a PCB, often referred to as a "mainboard”, for
controlling the display and other functions. There may
also be a power board, which includes or is connected
to a voltage transformer to provide supply voltages from
an incoming mains power supply to one or more compo-
nents of the device, though such functionality may alter-
natively be provided by the mainboard.

[0004] A non-image forming region of the front surface
surrounding the screen is referred to as the "bezel". His-
torically, the bezel was used to support the screen and
also carried input controls for controlling the display panel
(e.g. one or buttons and/or an infrared (IR) or other wire-
less signal receiver). Nowadays, it is possible to manu-
facture bezel-less display panels (i.e. display panels hav-
ing zero or practically zero bezel, wherein the screen
takes up all or substantially all of the front surface of the
display panel).

[0005] A plurality of display panels may be tiled togeth-
er to form a "display wall", also known as a "video wall",
with the individual screens of the display panels being
aligned to form one large contiguous display. In opera-
tion, the individual display panels are controlled in a co-
ordinated manner to display a coherent image via the
large contiguous display.

[0006] Whenassembled into adisplay wall, any bezels
of the display panels appear as lines across the large
contiguous display. Therefore, it is preferable for the in-
dividual display panels to be bezel-less display panels.
This also means that the large contiguous display wall
itself can be bezel-less.

Summary

[0007] According to a first aspect disclosed herein,
thereis provided a display panel, the display panel having
a front surface and an opposed rear surface, the display
panel comprising: a display screen at the front surface
for displaying images, the display screen comprising a
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plurality of display elements; a magnetic sensor located
behind the front surface, the magnetic sensor being con-
structed and arranged to sense a magnetic field through
the front surface of the display panel; and a controller,
behind the front surface, configured to control the display
panel based on the magnetic field sensed by the mag-
netic sensor through the front surface of the display pan-
el.

[0008] The magnetic field may be provided by a sep-
arate control device. A user may use the control device
to control operation of the display panel.

[0009] The ability of the display panel to be controlled
based on a magnetic field received through the front sur-
face via the magnetic sensor means that the display pan-
el does not need to be removed to e.g. actuate a test
button on the rear surface of the display panel. An ex-
ample of a particularly suitable magnetic sensor is a Hall
effect sensor, as will be discussed further below.
[0010] In an example, said test mode comprises con-
trolling the display panel to display a predetermined im-
age via the display screen. The predetermined image
(also called a "test pattern") may be a static or video im-
age. For example, the predetermined image might be a
single colour image (e.g. all white, all red, all green, all
blue, etc.) A user can then, for example, visually identify
broken display elements in the display panel.

[0011] In an example, said test mode comprises con-
trolling at least one of the display elements to output the
current value of a one or more operating parameters of
the display panel via an optical wireless communication,
OWC, signal. The use of OWC provides for two-way com-
munication between the controller and a control device.
Examples of such operating parameters include operat-
ing temperature, and display panels settings such as
brightness, etc.

[0012] In an example, said test mode comprises one
or more of a debug procedure, or a restart of the display
panel.

[0013] In an example, the controller is configured to
apply a threshold to the magnetic field sensed by the
magnetic sensor such that the controller only controls
the display panel based on a magnetic field having a
magnetic field strength above a threshold magnetic field
strength. In this manner, more reliable operation of the
display panel is achieved because noise due to weak
magnetic fields can be filtered out.

[0014] In an example, the controller is configured to
apply afilter to the magnetic field sensed by the magnetic
sensor such that the controller does not control the dis-
play panel based on a magnetic field having a constant
magneticfield strength. In other words, the controller may
be configured to only act on magnetic fields having a
signal strength which changes by more than a threshold
amount in a threshold amount of time). In this manner,
more reliable operation of the display panel is achieved
because static (non-changing) magnetic fields can be
filtered out. Thatis, constant magnetic fields such as that
of the Earth, or from nearby magnets (e.g. used to con-
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nect one or more display panels together) are ignored.
[0015] Inanexample, the display panelis a bezel-less
display having no bezel at the front surface. A display
panel may be considered "bezel-less" if it has zero bezel
orasufficiently smallbezel that installing a signal receiver
in the bezel would not be possible.

[0016] Inanexample,thedisplaypanelisanLED panel
in which the plurality of display elements is a plurality of
LEDs.

[0017] Accordingto a second aspect disclosed herein,
there is provided a display wall comprising a plurality of
display panels, at least one of the display panels being
the display panel of the first aspect or any example there-
of. The controller may be configured to additionally con-
trol at least one of the other display panels in accordance
with the signal sensed by the magnetic sensor. In other
words, only a subset of the display panels in the display
wall may comprise a magnetic sensor for receiving a
magnetic field through the front surface. This single mag-
netic sensor may be used to control more than just the
display panel with which it is associated, thereby reduc-
ing system complexity and cost.

[0018] In an example, the display wall is a bezel-less
display having no bezel at the front surface. A display
wall may be considered "bezel-less" if it has zero bezel
or asufficiently smallbezel that installing a signal receiver
in the bezel would not be possible.

[0019] According to a third aspect disclosed herein,
there is provided a method of controlling a display panel,
the display panel having a front surface for displaying
images, and an opposed rear surface, the method com-
prising: sensing, by a magnetic sensor located behind
the front surface of the display panel, a magnetic field
through the front surface of the display panel; and con-
trolling the display panel in accordance with the magnetic
field sensed by the magnetic sensor.

[0020] According to a fourth aspect disclosed herein,
there is provided a control device for controlling a display
panel, the control device comprising: at least one magnet
for transmitting a magnetic field through a front surface
of the display panel for detection by a magnetic sensor
located behind the front surface of the display panel; and
at least one light detector for detecting optical signals
output at the front surface of the display panel.

[0021] In an example, the at least one magnet is an
electromagnet, and the control device is configured to
control the electromagnetic to output a magnetic field sig-
nal via pulse width modulation. In this manner, the control
device can send different control commands to the dis-
play panel. The controller may then distinguish between
these control commands and act accordingly.

[0022] In an example, the control device comprises a
cushioning on at least one external surface of the control
device for contacting the front surface of the display pan-
el. The cushioning may be, for example, rubber or felt or
some other soft material.
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Brief Description of the Drawings

[0023] To assist understanding of the present disclo-
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 front perspective
view of an example of a display wall;

Figures 2a and 2b show schematically front and rear
perspective views of an example of a display panel,
respectively;

Figure 3 shows schematically a perspective view of
a first example of a control device for controlling a
display panel

Figure 4 shows schematically a perspective view of
a second example of a control device for controlling

a display panel; and

Figure 5 shows schematically a side elevation of a
printed circuit board arrangement of a display panel.

Detailed Description

[0024] In the prior art, a display panel comprises a re-
mote signal receiver (e.g. an IR receiver) for receiving
control commands from a remote control device, and a
controller (e.g. a processor) for controlling the display
panel in accordance with control commands received via
the remote signal receiver. The controller is implemented
on the mainboard of the display panel, located behind
the screen.

[0025] Itis typical to locate the remote signal receiver
in abezel of the display panel so as not to occlude images
displayed via the screen of the display panel. However,
"bezel-less" display panels are fashionable nowadays.
These sorts of display panels have insufficient bezel to
house a remote signal receiver (i.e. zero bezel or prac-
tically zero bezel). It is therefore a challenge to commu-
nicate wirelessly with the controller on the mainboard be-
hind the screen because a) a receiver located on the front
of the display panel would occlude part of the screen;
and b) it may not normally be possible to transmit a wire-
less signal to a receiver located to the rear of the display
around the side of the display wall, for example if the
display panel is mounted to a building wall or the like,
because the display panel itself can block many types of
signal.

[0026] The presentdisclosure provides a display panel
having a magnetic sensor located behind the front sur-
face (i.e. at or towards the rear surface) of the display
panel for sensing a magnetic field transmitted through
the front surface of the display panel e.g. by a control
device. Hence, no receiver for wireless signals or the like
is required on the front surface which would otherwise
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occlude the display screen or require a bezel. Further,
wireless communication with the controller is provided
(rather than requiring on or more wires).

[0027] It is appreciated that even with regard to a dis-
play panelwhich does have a bezel, the presentinvention
has the advantage of not requiring a remote signal re-
ceiver located in the bezel, and therefore the bezel can
be made smaller which is desirable for a variety of rea-
sons.

[0028] Oneimplementation in which the presentinven-
tion is particularly advantageous is the use of the display
panelinadisplay wall. A display wall comprises a plurality
of display panels tiled together with the individual screens
of the display panels being aligned to form one large con-
tiguous display. Any bezels of the individual display pan-
els appear to a user as lines on the large contiguous
display of the display wall. As mentioned, the invention
allows for the use of a bezel-less display panel, or a dis-
play panel have a bezel of a reduced size, thereby re-
ducing the visual impact on images displayed via the
large contiguous display of the display wall.

[0029] Also, in a display wall the mainboard at the rear
of the display panels may be particularly difficult to ac-
cess. Typically, in order to access the mainboard, the
display panels are individually detachable from the rest
of the display wall. For example, a user may attach a
vacuum machine to the front of a display panel via suction
in order to pull the display panel from the display wall.
The user may then, forexample, press atest button which
triggers the controller to causes the display panel to enter
a test mode (e.g. to display a predetermined image aka
a "test pattern") so that the user can check for broken
display elements in the display panel.

[0030] Removal and replacement of a display panel
takes time, requires a skilled user with the appropriate
tools and hardware (e.g. a vacuum device), risks damage
to the display panels, and risks electrostatic discharge
(ESD) to the user and/or the display panel. The present
invention has the additional advantage of allowing the
user to cause the display panel to enter test mode without
the need to remove and replace the display panel.
[0031] Figure 1 shows schematically an example of a
display wall 100. The display wall 100 may be used, for
example, as digital signage, a television, a computer
monitor, a cinema screen, etc.

[0032] The display wall 100 is formed of a plurality of
display panels 102. Each display panel 102 comprises
one or more attachments for allowing the display panel
102 to be attached to one or more other display panels
102. The attachments may comprise for example one or
more magnets (e.g. permanent magnets), mechanical
fasteners, etc. The attachments are not shown in the fig-
ures.

[0033] Each display panel 102 has a front surface and
an opposed rear surface. The front surface of each dis-
play panel 102 comprises a plurality of display elements
103 for outputting light. The display elements 103 form
a display screen for displaying an image. To form the
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display wall 100, the display panels 102 are tiled together
such that their front surfaces form one large display
screen. In operation, the display panels 102 cooperate
to display images across the display screen via the (col-
lective) front surface.

[0034] In the example of Figure 1, the display panels
102 are grouped into display cabinets 101, each display
cabinet 101 comprising a plurality of display panels 102
mounted into a housing that holds those display panels
102. A representative one of the display cabinets 101 is
shown in exploded view in Figure 1. The display cabinet
101 in this example comprises four display panels 102,
but it is appreciated that each display cabinet may com-
prise more or fewer display panels 102 (or, in examples,
the display panels 102 may not be grouped into display
cabinets 101). It is also appreciated that the display cab-
inets 101 may each have the same construction, or may
have different construction (e.g. different numbers of dis-
play panels 102).

[0035] A specific example of a display wall 100 is an
LED wall in which the display elements 103 are LED
packages (e.g. including ared LED, a green LED, and a
blue LED). In an LED wall, the display cabinets 101 may
be referred to as "LED wall cabinets", and the display
panels 102 may be referred to as "LED modules". Other
types of display wall 100 are known which use different
display technology, including for example OLEDs or LCD
display screens with backlights, etc.

[0036] Figures 2a and 2b show schematically an ex-
ample one of the display panels 102. Figure 2a shows a
perspective view from the front (in which the front surface
of the display panel 102 is visible), and Figure 2b shows
aperspective view from the rear (in which the rear surface
of the display panel 102 is visible). A control device 200
is also shown located at or near the front surface of the
display panel 102. The control device 200 is described
in more detail below in relation to Figure 3.

[0037] The display panel 102 comprises a controller
120 and a magnetic sensor 130. As mentioned, the con-
troller 120 is located on a mainboard of the display panel
102. The mainboard is a printed circuit board arrange-
ment (PCBA) comprising a plurality of layers, as will de-
scribed later with reference to Figure 5. The controller
120 is operatively coupled to the magnetic sensor 130.
The magnetic sensor 130 may also be located on the
mainboard of the display panel 102, although it is not
excluded that the magnetic sensor 130 is implemented
separately from the mainboard (e.g. on a separate PCB).
[0038] The controller 120 is operatively coupled to the
display elements 103 of the display panel 102. In oper-
ation, the controller 120 controls the display elements
103 of the display panel 102 to display images via the
front surface. In some examples as will be discussed
further below, the controller 120 may also control the dis-
play panel 102 to output optical signals via one or more
of the display elements 103. For example, the controller
120 may control one or more of the display elements 103
to modulate its light output in order to output a signal with
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encoded information. This sort of optical communication
is known, and may be referred to as Coded Light, Optical
Wireless Communication, or Visible Light Communica-
tion. The controller 120 may be implemented in hard-
ware, software, or a combination of both hardware and
software. For example, the controller 120 may be imple-
mented using one or more field-programmable gate ar-
rays (FPGASs) or processors.

[0039] The controller 120 comprises an input port 121,
an output port 122, and a memory 123. The memory 123
is one or more computer storage devices for storing data.
In other examples, the memory 123 may be external to
the controller 120 itself.

[0040] The input port 121 and output port 122 may be
used to connect the controller 120 to other devices e.g.
the controller(s) of one or more other display panels, or
one or more external devices. For example, the display
wall 100 may comprise a plurality of controllers 130, each
for controlling a different subset of the display panels 102
(e.g.eachdisplay cabinet 101 may have its own controller
120 for controlling display of images using the display
elements 103 comprised in display panels 102 of that
display cabinet 101). The controllers 120 may be con-
nected together using the input port 121 and output port
122 to allow the controllers 130 to coordinate the display
of images. In general, the display wall 100 comprises at
least one display panel 102 having a controller 120 and
a magnetic sensor 130 such as described herein, and
optionally one or more other display panels not compris-
ing their own controller or magnetic sensor. In such cas-
es, the controller(s) 120 may control more than one of
the display panels 102.

[0041] The magnetic sensor 130 is located towards the
rear of the display panel 102 (i.e. behind the front surface
of the display panel). The controller 120 and magnetic
sensor 130 are not visible from the front of the display
panel 102. Given space constraints in a typical display
panel 102, the magnetic sensor 130 may be located be-
hind the mainboard, i.e. on the side of the mainboard
opposite the display screen.

[0042] The magnetic sensor 130 is constructed and
arranged to sense a magnetic field transmitted through
the front surface of the display panel 102. The magnetic
field may be provided by the control device 200. An ex-
ample of a particularly suitable magnetic sensor 130 for
this purpose is a Hall effect sensor because its detection
threshold can be easily adjusted, as well as other factors.
Other types of magnetic sensor (magnetometer) may be
used, however.

[0043] Asdescribed herein, the controller 120 controls
the display panel 102 based on the magnetic field sensed
by the magnetic sensor 130.

[0044] In an example, the controller 120 may control
the display panel 102 to enter a test mode based on the
magnetic field sensed by the magnetic sensor 130. The
test mode may comprise, for example, displaying a pre-
determined image (i.e. a "test image" or "test pattern")
via the display screen. The testimage may be a static or
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video image. For example, the test image might be a
single colour image (e.g. all white, all red, all green, all
blue, etc.) A user can then, for example, visually identify
broken display elements in the display panel. The test
image may be stored in the memory 123.

[0045] In an example, the test mode may comprise
controlling at least one of the display elements 103 to
output the current value of one or more parameters of
the display panel 102 via an OWC signal (as explained
above). Examples of such values include one or more
operating parameters of the display panel 102 (e.g. a
current operating temperature, brightness setting, gam-
ma setting, total working time information, etc.) and/or
one or more manufacture parameters (e.g. a serial
number of the display panel 102, calibration information,
firmware version information, software version informa-
tion, power supply voltage information, etc.). Inyet further
examples, the test mode may comprise performing a de-
bug procedure, or a restart of the display panel 102. Itis
appreciated that the test mode may comprise any one or
more of the above examples.

[0046] The control device 200 may use one or more
permanent magnets or one or more electromagnets in
order to operate the controller 120 via the magnetic sen-
sor 130. The control device 200 may also comprise one
or more light detectors (e.g. photodiodes) in order to re-
ceive optical signals from the display panel 102, thereby
enabling two-way communication between the control
device 200 and the controller 120. For the purposes of
explanation, two examples of control device 200 will now
be described. It is appreciated that features described
with reference to either example may be applied to the
other example, and vice-versa.

[0047] Figure 3 shows a first example of a control de-
vice 200. In this example, the control device comprises
at least one permanent magnet 201. The permanent
magnet(s) 201 may be housed in a body for the user to
hold.

[0048] The control device 200 in this example gener-
ates a constant magnetic field due to the permanent mag-
net(s) 201. The user can move the control device 200 to
a location where the magnetic field of the permanent
magnet(s) 201 is sensed by the magnetic sensor 130.
For example, the user may position the control device
200 on or near the front surface of the display panel 102
(e.g. atalocation on the front surface of the display panel
102 corresponding to the location of the magnetic sensor
130 on the back of the display panel 102), where the
magnetic field of the at least one magnet 201 can be
detected by the magnetic sensor 130. In doing so, the
user may place the external surface 210 of the control
device 200 (i.e. the "front" of the control device 200)
againstthe front surface of the display panel 102. Insome
examples, the control device 200 comprises a cushioning
on this external surface 210 for contacting the front sur-
face of the display panel 102. This can help prevent dam-
age to the display panel 102. The cushioning may be, for
example, a rubber or felt cushioning, or some other soft
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material.

[0049] The controller 120 controls the display panel
102 based on the magnetic field sensed by the magnetic
sensor 120. In this example, the magnetic field from the
control device 200 may be a simple "trigger" to cause the
controller 120 to control the display panel 120 in some
predetermined manner (e.g. to enter the test mode as
explained above).

[0050] In order to avoid the controller 120 acting on
background magnetic fields (e.g. the magnetic field of
the Earth), the controller 120 may be configured to apply
a threshold to the magnetic field sensed by the magnetic
sensor 130 such that the controller 120 only controls the
display panel 102 based on magnetic fields having a sig-
nal strength above a threshold magnetic field strength.
In other words, the controller 120 may be configured to
ignore weak magnetic fields (having a strength below the
threshold magnetic field strength). The threshold mag-
netic field strength may be set, for example, to slightly
above the magnetic field strength experienced by the
magnetic sensor 130 due to the magnetic field of the
Earth at the location of the display panel 102. In another
example, the threshold magnetic field strength may be
set, for example, to be slightly below the magnetic field
strength experienced at the magnetic sensor 130 when
the control device 200 is placed on the display panel 102
in the manner described above (and optionally activated,
in the case of an electromagnet - see Figure 4 below).
[0051] Figure 4 shows a second example of a control
device 200. In this example, the control device 200 com-
prises at least one electromagnet 201, at least one light
detector 202, a control module 203, a power source 204,
and a user interface 205. The control module 203 is op-
eratively coupled to the electromagnet(s) 201, the light
detector(s) 202, the power source 204 and the user in-
terface 205. The user may position the control device
200 on or near the front surface of the display panel 102
in a similar manner to described above in relation to Fig-
ure 3. The power source 204 is preferably an internal
power source e.g. a battery.

[0052] Inthisexample, the control device 200 compris-
es a "head" and a "body". The external surface is the
"front" surface of the head of the control device 200. The
at least one electromagnet magnet 201 and at least one
light detector 202 are located on the front surface of the
head of the control device 200. Again, there may be a
cushioning provided on the external surface of the control
device 200 designed to contact the display panel 102 in
order to protect the display panel 102 and the control
device 200.

[0053] The at least one light detector 202 may be for
example, at least one photodetector. The light detector
202 allows the control device 200 to receive optical sig-
nals from the display panel 102 (e.g. OWC signals).
[0054] In this example, the magnetic field output by the
control device 200 s controllable by activation of the elec-
tromagnet(s) 201. The control device 200 may control
the electromagnet(s) 201 to modulate one or more prop-
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erties of the magnet field in order to encode a signal. For
example, the control device 200 may send the signals
using pulse width modulation of the intensity of the mag-
netic field generated by the electromagnet(s) 201.
Hence, the control device 200 may be able to send two
or more different signals to the controller 120 via the mag-
netic sensor 130. The controller 120 may be configured
to control the display panel 102 in accordance with the
specific signal received via the magnetic sensor 130. For
example, the controller 120 may be configured to perform
afirst action in response to receiving a first type of signal
from the control device 200 and to perform a second ac-
tion in response to receiving a second type of signal from
the control device 200.

[0055] The user may specify a particular signal to be
sent to the controller 120 by providing user input to the
control device 200 via the user interface 205. The user
interface 205 may be, for example, one or more buttons,
atouch screen, etc. In response, the control module 203
may control the electromagnet 201 accordingly to output
that particular signal. This means, for example, that the
user can control the display panel 102 to perform a de-
sired one of many actions. E.g. the user may specify to
the controller 120 which test image to display.

[0056] Insome examples,the controller 120 may apply
a filter to the magnetic field (magnetic signals) sensed
by the magnetic sensor 130 such that the controller 120
does not control the display panel 102 based on magnetic
fields having a constant magnetic field strength. That s,
the controller 120 may only control the display panel 102
in accordance with the received magnetic field if a mag-
netic field strength of the magnetic field (as sensed by
the magnetic sensor 130) changes or has changed. An
advantage of this is that constant magnetic fields are ig-
nored, regardless of their strength. Such constant mag-
netic fields may result from, for example, magnets used
to attach the display panels 102 to one another.

[0057] Similarly to above, the controller 120 may be
configured to apply a threshold to the magnetic field
(magnetic signal) sensed by the magnetic sensor 130 in
order to avoid the controller 120 acting on background
magnetic fields (e.g. the magnetic field of the Earth). In
general, it is appreciated that any one or more features
described in relation to Figure 3 may be applied to the
examiner of Figure 4 (and vice-versa).

[0058] Figure 5 shows schematically a PCBA 500 of a
display panel 102. In this example there are four layers
of PCB. In order starting from the front of the display
panel 102 (the top in Figure 5), these are: a first PCB
layer 502, a second PCB layer 504, a third PCB layer
506, and a fourth PCB layer 508. The PCB layers 502,
504, 506 and 508 are insulated from one another by in-
sulating layers 503, 505, 507 located between each ad-
jacent pair of PCB layers. The insulating layers 503, 505,
507 may be, for example, PCB core or prepreg (i.e. a
dielectric material).

[0059] In this example, the first PCB layer 502 and
fourth PCB layer 508 are signal layers comprising one
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or more electronic components. A front plating build up
501 is provided on the top of the first PCB layer 502 and
a rear plating build up 509 is provided on the bottom of
the fourth PCB layer 508. The front plating build up 501
and rear plating build up 509 are made of a conducting
material (e.g. metal, such as copper) which is to be
etched to configure the first PCB layer 502 and fourth
PCT layer 508 accordingly.

[0060] The aforementioned display elements 103 may
be located on the first PCB layer 502.

[0061] The aforementioned magnetic sensor 130 may
be located on the fourth PCB layer 508. Hence, as illus-
trated by a dotted arrow in Figure 5, a magnetic field
generated at the front of the display panel 102 needs to
permeate through all the PCBA 500 located above the
fourth PCB layer 508 in order to be detected by the mag-
netic sensor 130, i.e. through the front plating build up
501, the first PCB layer 502, the first insulating layer 503,
the second PCB layer 504, the second insulating layer
506, the third PCB layer 506, and the third insulating layer
507. This is why, for example, many other, non-magnetic
types of signal can be blocked from reaching the rear of
the display panel 102 and why a magnetic signal is ad-
vantageously used in the present invention.

[0062] It will be understood that the processor or
processing system 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, a digital signal
processor or processors, baseband circuitry and radio
frequency circuitry, which are configurable so as to op-
erate in accordance with the exemplary embodiments.
In this regard, the exemplary embodiments may be im-
plemented at least in part by computer software stored
in (non-transitory) memory and executable by the proc-
essor, or by hardware, or by a combination of tangibly
stored software and hardware (and tangibly stored
firmware).

[0063] Reference is made herein to data storage for
storing data. This may be provided by a single device or
by plural devices. Suitable devices include for example
a hard disk and non-volatile semiconductor memory (in-
cluding for example a solid-state drive or SSD).

[0064] Although at least some aspects of the embod-
iments described herein with reference to the drawings
comprise computer processes performed in processing
systems or processors, the invention also extends to
computer programs, particularly computer programs on
orin a carrier, adapted for putting the invention into prac-
tice. The program may be in the form of non-transitory
source code, object code, a code intermediate source
and object code such as in partially compiled form, orin
any other non-transitory form suitable for use in the im-
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plementation of processes according to the invention.
The carrier may be any entity or device capable of car-
rying the program. Forexample, the carrier may comprise
a storage medium, such as a solid-state drive (SSD) or
other semiconductor-based RAM; a ROM, for example
a CD ROM or a semiconductor ROM; a magnetic record-
ing medium, for example a floppy disk or hard disk; optical
memory devices in general; etc.

[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-
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. Adisplay panel (102), the display panel (102) having
a front surface and an opposed rear surface, the dis-
play panel comprising:

a display screen at the front surface for display-
ing images, the display screen comprising a plu-
rality of display elements (103);

amagnetic sensor (130) located behind the front
surface, the magnetic sensor (130) being con-
structed and arranged to sense a magnetic field
through the front surface of the display panel
(102); and

a controller (120), behind the front surface, con-
figured to control the display panel (102) based
on the magnetic field sensed by the magnetic
sensor (130) through the front surface of the dis-
play panel (102).

2. Adisplay panel (102) according to claim 1, wherein
the controller is configured to control the display pan-
el (102) to enter a test mode based on the magnetic
field sensed by the magnetic sensor (130) through
the front surface of the display panel (102).

3. Adisplay panel (102) according to claim 2, wherein
said testmode comprises controlling the display pan-
el (102) to display a predetermined image via the
display screen.

4. A display panel (102) according to claim 2 or claim
3, wherein said test mode comprises controlling at
least one of the display elements (103) to output the
current value of a one or more operating parameters
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1.

12.

13.
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ofthe display panel (102) via an optical wireless com-
munication, OWC, signal.

A display panel (102) according to any of claims 2
to 4, wherein said test mode comprises one or more
ofadebug procedure, or arestart of the display panel
(102).

A display panel (102) according to any of claims 1
to 5, wherein the magnetic sensor is a Hall effect
sensor.

A display panel (102) according to any of claims 1
to 6, wherein the controller (120) is configured to
apply athreshold to the magnetic field sensed by the
magnetic sensor (130) such that the controller (120)
only controls the display panel (102) based on a mag-
netic field having a magnetic field strength above a
threshold magnetic field strength.

A display panel (102) according any of claims 1 to
7, wherein the controller (120) is configured to apply
a filter to the magnetic field sensed by the magnetic
sensor (130) such that the controller (120) does not
control the display panel (102) based on a magnetic
field having a constant magnetic field strength.

A display panel (102) according to any of claims 1
to 8, wherein the display panel (102) is a bezel-less
display having no bezel at the front surface.

A display panel (102) according to any of claims 1
to 9, wherein the display panel (102) is an LED panel
in which the plurality of display elements (130) is a
plurality of LEDs.

A display wall (100) comprising a plurality of display
panels, at least one of the display panels being the
display panel (102) of any of claims 1 to 10.

A method of controlling a display panel (102), the
display panel (102) having a front surface for dis-
playing images, and an opposed rear surface, the
method comprising:

sensing, by a magnetic sensor (130) located be-
hind the front surface of the display panel (102),
a magnetic field transmitted through the front
surface of the display panel (102); and
controlling the display panel (102) in accordance
with the magnetic field sensed by the magnetic
sensor (130).

A control device (200) for controlling a display panel
(102), the control device (200) comprising:

atleastone magnet (201) for transmitting a mag-
netic field through a front surface of the display
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panel (102) for detection by a magnetic sensor
(130) located behind the front surface of the dis-
play panel (102); and

at least one light detector (202) for detecting op-
tical signals output at the front surface of the
display panel (102).

14. Acontrol device (200)accordingto claim 13, wherein

the at least one magnet (201) is an electromagnet,
and the control device (200) is configured to control
the electromagnetic (201) to output magnetic field
signals via pulse width modulation.

15. A control device (200) according to claim 13 or claim

14, comprising a cushioning on at least one external
surface (210) of the control device (200) for contact-
ing the front surface of a said display panel (102).
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