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(567)  Display systems and methods are disclosed. A
display system includes one or more display units, each
respectively comprising a display tile and a processor.
Each ofthe display tiles includes one or more LEE display
modules, each of the LEE display modules respectively
including an array of a plurality of light-emitting elements
(LEEs). Each of the processors are configured, for the
respective display tile, to: receive position information of

DISPLAY SYSTEM AND METHOD FOR MAPPING OF IMAGES

at least one of said one or more LEE display modules,
receive data to be displayed by said at least one of said
one or more LEE display modules, said data having an
original location to be displayed to, and perform a map-
ping of said data to be displayed to a target location of
said at least one LEE display module taking into account
said position information of at least one of said one or
more LEE display modules.
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Description

[0001] Thisapplication claims the benefit of and priority
to United States Provisional Patent Application Serial No.
63/433,646 filed on December 19, 2022 and entitled
"Modular Display with Integrated on Camera Feature
Sets," which is expressly incorporated herein by refer-
ence.

Technical field

[0002] This disclosure relates to a display system al-
lowing improved real-time mapping of images to be dis-
played on atargetlocation of such display system, where-
in the target location is defined by a rotation and/or trans-
lation of the images. Moreover, according to the system
and methods described herein, a minimum of memory
or storage capacity of the display system is required for
such mapping. The disclosure also relates to a corre-
sponding method.

Background of the invention

[0003] Often, in a typical set-up for creative applica-
tions, comprising a display or a display system, the idea
is to enable movement of such display or display system,
or of the images displayed thereon. This movement is
understood as, for example, a rotation or a translation,
or a combination of both a rotation and a translation. In
the art, some solutions are provided to rotate and/or
translate images onto a screen. However, in all existing
cases, this happens on the level of the entire image or
screen, and executed in a central processing of the dis-
play system, being, for example, a LED display system
which may comprise a plurality of LED tiles.

[0004] More specifically, also, rotation of images on,
for example, individual LED tiles has already been done
by traditional systems. Often, a known display system
will have multiple LED tiles, each connected to a central
processor. However, according to such traditional sys-
tems, the full processing occurs in the central processor
of the system and not, for example, on a LED tile level.
As traditional receiver cards (as part of the processing)
are "dumb", or in other words, they do not have any, or
what would be considered very limited amounts of,
processing ability, and only receive the data that is meant
for all the LEDs, this rotation operation - or other move-
ment such as, e.g., translation operation - is very com-
putationally intensive (and latency susceptible) and re-
quires lots of memory bandwidth or storage capacity.

Aim of the invention

[0005] The aim of the invention is to provide improved
real-time mapping of images to be displayed on a target
location of such display system, wherein the target loca-
tion is defined by a rotation and/or translation of the im-
ages, and wherein a minimum of memory or storage ca-
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pacity of the display system is required for performing
such mapping.

Summary of the invention

[0006] The inventors of the present application have
identified a significant need that exists for fast real-time
mapping of images being rotated and/or translated due
to, e.g., a display or tile rotation and/or translation, or
merely as a creative art application, with a minimum of
memory required, in a way that is less computationally
intensive, less latency susceptible, and/or that requires
less memory bandwidth or storage capacity.

[0007] In a first aspect of the invention, a display sys-
tem is provided comprising: one or more display units,
wherein each of the one or more display units respec-
tively comprises a display tile and a processor, wherein
each of the display tiles comprises one or more LEE dis-
play modules, each of the LEE display modules respec-
tively comprising an array of a plurality of light-emitting
elements (LEEs). Each of the processors is configured,
for the respective display tile, to receive position infor-
mation of at least one of the one or more LEE display
modules; to receive data to be displayed by the at least
one of the one or more LEE display modules, wherein
the data having an original location to be displayed to;
and to perform a mapping of the data to be displayed to
a target location of the at least one LEE display module
taking into account the position information of at least
one of the one or more LEE display modules.

[0008] The position information may comprise radial
coordinates or Cartesian coordinates. The position infor-
mation may comprise information relating to one or more
of a rotation, translation, or repositioning of the at least
one ofthe one ormore LEE display modules. The position
information may comprise at least one position coordi-
nate corresponding to a relative position of at least one
LEE within the atleast one LEE display module, and also
corresponding to an absolute position of the at least one
LEE respectively within the display system.

[0009] According to an embodiment, each of the proc-
essors is configured, for the respective display tile, to
further output a display data to the tile of the respective
display unit, the display data comprising the data to be
displayed modified with the mapping to the target loca-
tion.

[0010] According to an embodiment, in mapping the
data to be displayed to the target location, the one or
more LEEs are located each at a target position coordi-
nate within the target location.

[0011] Each of the one or more display units may com-
prise a memory having stored therein instructions and/or
an algorithm for performing the mapping. Such memory
can be respectively provided on the one of the one or
more LEE display modules.

[0012] The display tile and the processor of each of
the one or more display units can be physically coupled
together, or can be integrally formed.
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[0013] Each of the one or more display units may com-
prise a hub board to which can be coupled the at least
one of the one or more LEE display modules and the
processor.

[0014] Each of the one or more display units can be
LED display units, and each of the LEEs can be LEDs.
[0015] The data to be displayed may comprise text,
images and/or video.

[0016] The display system may further comprise a lo-
cator for determining a position of the at least one LEE
display module of the one or more display tiles.

[0017] Each of the display units may comprise a posi-
tion sensor that respectively determines a position of the
at least one LEE display module. Such position sensor
may comprise one or a combination of one or more of a
microswitch, rocker switch, gyroscope, hall sensor, con-
nector, accelerometer, or photodiode. According to an
embodiment, each of the display units may comprise one
or more position sensors for respectively determining a
position of the at least one LEE display module. Such
one or more position sensors could also be one or acom-
bination of one or more of the group as yet mentioned
above, i.e. a microswitch, rocker switch, gyroscope, hall
sensor, connector, accelerometer, or photodiode.
[0018] The display system may comprises a plurality
of display units, each of the plurality of display units re-
spectively comprising a display tile and a processor. The
plurality of display units may be mounted together, for
example adjacent to each other, herewith forming one
single (large) display of the display system.

[0019] Accordingtoan embodimentthe display system
is a dynamicdisplay system, wherein position information
includes information relating to one or more of a rotation,
translation, or repositioning of the at least one of the one
or more LEE display modules that occurs for different or
every frame or image to be displayed, depending on the
image that is intended to be displayed, on a video se-
quence of images, in an automated manner, or based on
input from a user or input from an audience or environ-
ment.

[0020] Inasecond aspect of the invention, an arrange-
ment is provided, comprising a display system in accord-
ance with the first aspect, wherein the display system is
movably mounted in the arrangement, and the data to
be displayed is automatically mapped to the target loca-
tion depending on a movement of the display system.
[0021] In a third aspect of the invention, a display sys-
tem is provided comprising: one or more display units,
wherein each of the one or more display units respec-
tively comprises a display tile and a processor, wherein
each of the display tiles comprises one or more LEE dis-
play modules, each of the LEE display modules respec-
tively comprising an array of a plurality of light-emitting
elements (LEEs), wherein each of the processors is con-
figured, for the respective display tile, to receive data to
be displayed by the at least one of the one or more LEE
display modules, the data having an original location to
be displayed to, and perform a mapping of the data to be
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displayed to a target location of the at least one LEE
display module taking into account position information
of at least one of the one or more LEE display modules.
[0022] Further, in a fourth aspect of the invention, a
display method is provided for a display system compris-
ing one or more display units, wherein each of the one
or more display units respectively comprises a display
tile and a processor, wherein each of the display tiles
comprises one or more LEE display modules, each of
the LEE display modules respectively comprising an ar-
ray of a plurality of light-emitting elements (LEEs). The
method comprises performing the following steps with
the respective processor of the one or more display units:
(i) receiving position information of atleast one of the one
or more LEE display modules; (ii) receiving data to be
displayed by the at least one of the one or more LEE
display modules, the data having an original location to
be displayed to; and (iii) performing a mapping of the
data to be displayed to a target location of the at least
one LEE display module taking into account the position
information of at least one of the one or more LEE display
modules.

[0023] In a fifth aspect of the invention, a hardware
storage device is provided, having stored thereon com-
puter-executable instructions which, when executed by
one or more processors of a display system, configure
the one or more processors to perform the method ac-
cording to the fourth aspect.

[0024] Adisplay system, or a display, or even a display
unit (e.g. being part of a display or a display system) can
be considered "active" when it comprises a processor or
processing unit, or a plurality thereof. While referring to
US Patent Application No. 18/322,279, filed at the USP-
TO on May 23, 2023 (also referred to by Applicant as
"Cluster A - Active Receiver Card" application), such
processor can be referred to as or may comprise an ac-
tive receiver card. Hence, an active display system is for
example a display system comprising an active receiver
card (or a plurality thereof). As further mentioned in US
Patent Application No. 18/322,279, the active receiver
card comprises a processor, a first and a second inter-
face, wherein (i) the first interface may be configured to
receive a serialized video data stream as input from a
video processing system, (ii) the processor may be con-
figured to extract a corresponding pixel value from the
serialized video data stream, and to perform at least one
mathematical operation on the corresponding pixel val-
ue.

[0025] Whereas the display system (or the display, or
the display unit) in accordance with the invention com-
prises a processor or processing unit, or a plurality there-
of, the display system (or the display, or the display unit)
can be considered or referred to as "active". Hence, in
case of an active light-emitting display system, it is the
(plurality of) processor(s) which can make the display
system an "active" display system. According to an em-
bodiment, the processor is embedded within an active
receiver card, further comprising a first interface and a
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second interface. The first interface may be configured
to receive a serialized video data stream as input from a
video processing system, and the processor may be con-
figured to extract a corresponding pixel value from the
serialized video data stream, and to perform the at least
one mathematical operation on the corresponding pixel
value.

[0026] The display system in accordance with first as-
pect of the invention, may comprise digital logic and/or
digital circuits, possibly being part of the (plurality of)
processor(s), e.g. for performing the at least one math-
ematical operation. According to an embodiment, and in
line with US Patent Application No. 18/322,279, digital
logic (or a processor, a controller, or other circuitry) may
be implemented to determine an (a, b) coordinate pair
out of data communicated along the video data stream
and compare the (a, b) coordinate with an (x, y) coordi-
nate. The digital logic may also (i) retrieve the corre-
sponding pixel data from the data communicated along
the video data stream, (ii) perform at least one mathe-
matical operation on the retrieved data, (iii) convert the
outcome of the mathematical operation to logic that can
interface with the second electrical interface, and/or (iv)
send corresponding signals to the board containing one
or more LEDs to light up the LED in correspondence with
the outcome of the mathematical operation. In an em-
bodiment, at least one mathematical operation may be
performed on the retrieved pixel data. Such operations
caninclude, but are not limited to, correction of the bright-
ness, gamma correction, color correction, or subdelta
correction of the display system. Other operations may
include a calibration, a content-dependent calibration, a
time-dependent calibration, a scaling function, and/or a
rotation function. Or, in other words, other operations
may include calibrating the display (of the display system)
dependent on the content of the digital serialized video
data stream or the timing of the stream, and further op-
erations may include scaling or rotation of the video data.
According to an embodiment, the display system pro-
vides gamma processing.

[0027] Whereas a modular tile (e.g. of a display sys-
tem) or for example its display modules are always small-
er compared to the large screen or canvas (e.g. the entire
display of a display system), and because of a receiver
card, possibly an active receiver card (as described by
Applicant in US Patent Application No. 18/322,279, filed
at the USPTO on May 23, 2023 (also referred to by Ap-
plicant as "Cluster A - Active Receiver Card" applica-
tion)), or - more generally - a processor being provided
on a LED tile level, the invention provides a faster com-
putation. The system only needs to compute on its local
LED tile level and hence having time needed resulting
into less latency to perform such operation.

Brief description of the drawings

[0028]
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Figure 1 illustrates a system passing video data to
an array of LED display tiles.

Figures 2a, 2b, and 2c illustrate and present a rear
side of an LED tile as used in related systems and
nomenclature thereof. Figure 2a shows the LED tile
with the "backpack”. Figure 2b shows the LED tile
without the "backpack". Figure 2c shows the "back-
pack" opened, but not removed.

Figure 3 illustrates an embodiment of a LED tile con-
figuration, in accordance with the invention.

Figures 4a, 4b, 4c, 4d, 4e, and 4fillustrate examples
of devices or equipment that can be used for position
determining, herewith for example measuring rota-
tion and/or translation of LED display modules
mounted in a LED tile.

Figure 5 illustrates an embodiment of a LED display
system comprising a LED video screen, the LED vid-
eo screen comprising a plurality of LED tiles, in ac-
cordance with the invention, wherein real-time map-
ping of images to be displayed on a target location
of the LED video screen is performed, and wherein
the target location is defined by a rotation and/or
translation of the images.

Figure 6 illustrates a flowchart embodiment, in ac-
cordance with the invention, describing a method for
performing real-time mapping of images to be dis-
played on a target location of a display system,
wherein the target location is defined by a rotation
and/or translation or other repositioning of the imag-
es, of which the result is for example illustrated in
Figure 5.

Figure 7 shows a schematic diagram of a related
common anode LED drive circuit.

Detailed description of the invention

[0029] This patent application builds further on the
same Applicant’s earlier filed US Patent Application No.
16/895,872, filed at the USPTO on June 8, 2020 (which
is referred to herein as the "Studio display" application),
the contents of which are incorporated herein by refer-
ence, and US Patent Application No. 17/865,096 (which
is referred to herein as the "Studio2" application), filed at
the USPTO on July 14, 2022, which claims the benefit
of priority to US Provisional Patent Application
63/221,822, which was filed at the USPTO on July 14,
2021, the contents of each of which are incorporated
herein by reference. Further, this application also builds
on concepts on Applicant’s earlier filed US Patent Appli-
cation No. 18/100,198, filed at the USPTO on January
23, 2023 (which is referred to herein as the "Stretch Cal-
ibration" application), which is a continuation application
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from US Patent Application No. 16/813,113, filed at the
USPTO on March 9, 2020, the contents of each of which
are incorporated herein by reference, and which claim
the benefit of priority to Belgian Patent Applications BE
2019/5142 filed March 7, 2019, and BE 2019/5196, filed
March 28, 2019, the contents of each of which are incor-
porated herein by reference.

[0030] The presentdisclosure further discloses and fo-
cuses on the system and integration of the "on camera
feature sets", which means for on-camera use of a dis-
play system where the image displayed by the display or
display system is captured by one or more cameras (for
instance in a studio environment) and herewith taking
into account the required specifications. However, par-
ticular focus is made on the display system (and not nec-
essarily on the camera, although the camera can be part
of embodiments described with the invention), modular
in this case, as this is most complex to handle (as com-
pared to non-modular). With modular display system is
meant here that just one display can be considered, or
aplurality of displays can be combined to appear together
as one (large) screen or unity. Hence, the display system
can be as small or as big as wanted, or as the particular
application of the display system requires. Nevertheless,
itcan also be done on non-modular displays, forexample,
one single display to be used as such (e.g., standalone),
not in combination with other displays. A system and a
method for implementing the system are disclosed in re-
lation to, for example, autorotation detection of one or
more LED display modules of a LED display system
(comprising a plurality of such LED display modules),
and equally autotranslation detection of LED display
modules, a combination of autorotation and autotransla-
tion, and/or any other relocation, repositioning, or change
oflocation, position or alignment detection of one or more
LED display modules of a LED display system or any
other light emitting element (LEE) system.

[0031] Figure 1 illustrates a system 100 wherein video
data is passed to an array of LED display tiles 180 as
part of a LED screen 170. Related LED systems in gen-
eral are currently based upon similar system topologies.
A video processor 130 takes in the desired video image
from a camera 110 or computer source 120, such as a
laptop, based upon, for example, HDMI or SDI cables
112. The video processor 130 performs one or more cal-
culations and/or remapping functions onto this original
image and puts it over an ethernet or an ethernet-like
cable or fiber cable 140, usually also performing com-
pression before it sends the ethernet or ethernet-like sig-
nal to a breakout box 150. Dependent on the LED tile
180 resolution and available bandwidth, one needs to
calculate manually how many LED tiles 180 one can con-
nect in loop from one cable coming from one output of
the breakout box 150. Numerous ethernet cables 160
are distributed over a several amount of LED tiles 180.

[0032] Figures 2a-2c illustrate and present the rear
side of an LED tile 180 as used in related systems and
nomenclature thereof. Figure 2a shows the LED tile 180
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with the "backpack" 210, which contains the receiver card
240 (not shown, see Figure 2c wherein it is indicated),
still connected to the electrical interfaces of the LED tile
180, which includes the hub board 250 (not shown, see
Figure 2c wherein itis indicated). One of the LED display
modules 220 is indicated in Figure 2a. By means of ex-
ample, here, the LED tile 180 comprises four LED display
modules 220. Figure 2b shows the LED tile 180 without
the "backpack" 210, thus exposing the hub board 250
underneath. Figure 2c shows the "backpack" 210
opened, but not removed, exposing the receiver card 240
on the "backpack" 210 and the hub board 250 on the
LED tile 180.

[0033] Figure 3 illustrates how related LED tiles 180
are typically configured. A number of LED display mod-
ules 220 (also called LDMs - which are LED boards with
usually a simple mechanical housing) are plugged into a
mechanical frame and electrical contact is made with a
"hub board" or "hub card" 250. Here, in the embodiment
of Figure 3, four LDMs 220 are shown (e.g., LDM 220-1,
220-2, 220-3, 220-4 ... 220-n), but the number of LDMs
may be more or less than four. The hub board 250 is in
fact an electrical interface between the LDMs 220, a pow-
er supply, and ethernet (RJ45) cable ports 420, 430 and
the receiver card 240. However, these cable ports 420,
430 are not limited to connecting just ethernet cables,
which are simply provided here as an example. Other
types of cabling may be used to connect to the receiver
card depending on the receiver card’s 240 architecture.
The receiver card 240 is the heart of the LED tile 180 and
contains the logic for driving the LEDs of the LDMs 220.
The LDMs 220-1, 220-2, 220-3, 220-4 usually have a
multiplexing layout wherein LEDs are connected on one
side to the multiplexing and on the other side to CCDs
or constant current drivers (or current sources).

[0034] In a passive matrix display, pixels are ad-
dressed row by row, which is called time multiplexing.
This means that all pixels on row 1 (or first row) are up-
dated first, then all pixels on row 2 (or second row), etc.
meaning that for a display with three rows, each row is
only addressed s of the total time. Figure 7 shows a
picture embodiment of a related multiplexing schematic
used for LEDs within a display matrix. A LED drive circuit
70 for a LED display is represented, comprising multiple
LEDs 72 arranged on a horizontal and vertical grid, i.e.
in a LED array 71. Each of the LEDs 72 are indicated
with their respective position in the LED array 71 (be-
tween brackets), e.g. on position ‘first row, first column’
the LED 72 isindicated with ’11’ between brackets. Within
the LED drive circuit 70, the LEDs 72 are sharing a com-
mon anode in the same row or row line 1, 2, 3 via which
they are driven by power supply Vbank1, Vbank2,
Vbank3, and sharing a (constant current) driver 73a, 73b,
73c, 73d per column or columnline 1’,2’, 3, 4’. A positive
voltage is electrically connected to each respective row
1, 2, 3 via a plurality of switches 75a, 75b, 75c. The LED
drive circuit 70 comprises a plurality of drivers or current
sources 73a, 73b, 73c, 73d, such as for example current
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source 73a which may be coupled to column 1’ via a
switch 74a. By analogy, other current source 73b, 73c,
73d may be coupled via respective switch 74b, 74c, 74d.
Each LED 72 has an anode and a cathode. In general,
the LED display comprises an electronical interface, and
electronics to light up the individual LEDs 72, and is con-
trolled by signals on the electronical interface. The elec-
tronical interface can be defined by a LED drive circuit
70 having electrical connections, here in Figure 7 defined
by rows 1, 2, 3 and columns 1’, 2’, 3’, 4’ that electrically
connect to the LEDs 72 in the LED array 71. Related
LEDs in display applications are generally driven using
a passive matrix structure, herewith referring for example
to the common anode principle, although common cath-
ode is also possible.

[0035] Applying multiplexing within the passive matrix
LED display, will result in lots of connections. Figure 7
illustrates the electrical connections for a 3 by 4 pixel
display.

[0036] Although LED displays and LED tiles are de-
scribed as an embodiment herein, with their respective
LED display modules or LDMs 220 above and below, the
concepts of this disclosure may also be implemented or
applied with most or other types of displays - especially
those that are configured to display images based on an
array of pixels and their respective pixel data or light emit-
ting elements (LEEs) and corresponding LEE display
modules. For example, Liquid Crystal Displays (LCDs)
implement an array of pixels like that of an LED display.
Other examples of displays implementing an array of pix-
els would be resistive or capacitive touch displays such
as those used in smart devices and even Cathode-Ray
Tube (CRT) displays. More examples, although inher-
ently included as LED displays, are Active Matrix Organic
Light Emitting Diode (AMOLED) displays, Organic Light
Emitting Diode (OLED) displays, Full-array LED displays,
Mini-LED displays, Micro-LED displays, Quantum LED
(QLED) displays, Quantum Dot-OLED (QD-OLED) dis-
plays, and more. As used herein, an array may be con-
sidered to be two or more LEEs arranged in spatial ar-
rangement to each other, such as a rectangular, square,
or other geometric arrangement to each other, in a pat-
tern or non-patterned relationship.

[0037] Also shown in Figure 3 are the wired and/or
wireless connections 410 to the hub board 250. These
connections 410 provide access points to additional
hardware such as gyroscopes, accelerometers, and
much more. Additionally, non-volatile memory 440 is pro-
vided on the receiver card 240. The receiver card 240
interfaces with the hub board 250 via the hub board in-
terface 450 built into the receiver card 240.

[0038] The receiver card 240 may be considered a
"smart" or active receiver card in that the receiver card
has processing ability, such as an internal processor
and/or digital logic. As used herein and throughout this
disclosure, a processor, or what may be "digital logic" or
"a process unit" is used to refer generally to what is un-
derstood to be hardware digital logic, digital logic circuit-
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ry, control circuitry, or other circuitry or controlling circuit-
ry, a microprocessor, or one or more processors, con-
trollers or computing devices, based on software or cir-
cuitry, that operate based on received or stored instruc-
tions, such hardware being formed of one or more inte-
grated circuits or otherwise, which may be implemented
on a single metal-oxide-semiconductor integrated circuit
chip or otherwise, which may include electronic compo-
nents, for example, transistors, diodes, resistors, gates,
relays, switches, amplifiers, inverters, buffers, and/or ca-
pacitors, etc., that are used to receive, process, perform
logical operations on, mathematical operations, algorith-
mic operations, calculations, and/or store signals, data,
and/or information, including digital and/or analog sig-
nals, or continuous or non-continuous signals, and output
one or more signals based thereon. Although a hub board
250 is shown in the embodiment of Figure 3, the receiver
card 240 or a processor or processing device may per-
form the above-described processing without necessar-
ily requiring the hub board 250 and may be in direct-either
wired or wireless-connection with the LED Display Mod-
ules 220-1, 220-2, .... 220-n.

[0039] According to an embodiment, any of the LED
display modules or LDMs 220-1, 220-2, 220-3, 220-4
comprised in a LED tile 180 can be rotated, translated,
and/or otherwise repositioned in relation to the LED tile
180, or e.g. its frame in particular. By means of example,
in Figure 3 the upper right LED module 220-2 is shifted
and rotated as indicated by the arrows T (for translation
or shift) and R (for rotation). Hence, in order to enable
this shifting and/or rotating (translating, rotation, or oth-
erwise repositioning) of an LDM, the connection 410 has
to be a wired connection or wireless connection as earlier
referred to. According to an embodiment, only one LED
display module comprised in a LED tile is rotated, trans-
lated, and/or otherwise repositionedinrelationtothe LED
tile, or e.g. its frame in particular. According to another
example, more than one LED display module comprised
in a LED tile is rotated, translated, and/or otherwise re-
positioned in relation to the LED tile, or e.g. its frame in
particular. And according to another embodiment, on a
global level, the LED tile can also be rotated.

[0040] In the lower left corner of Figure 3, x,y,z-coor-
dinates are given to facilitate further description. Means
or equipment 901, 902 is provided so that the actual (x,y)
translation and/or rotation (around the z-axis) or other
repositioning can take place, and thus for enabling the
translation and/or rotation or other repositioning. In other
words, the LED tile 180 needs to determine position of
its individual LED boards (or LDMs 220-1, 220-2, 220-3,
220-4). Position is here related to z-axis rotation and/or
(x,y) translation coordinate. According to an embodi-
ment, systems (or e.g., LED tiles) hold at least one (x,y)
coordinate on the video canvas, for example, for the up-
per left corner. When the LED tile (or e.g. its processor)
knows the size and amount of LEDs on each LED display
module, it can calculate the (x,y) position of each of the
LEDs on the video canvas. In the example shown in FIG.
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3, the translation or repositioning, or even the rotating
may be described in x,y coordinates or even x,y,z coor-
dinates of a Cartesian system. However, in another em-
bodiment, the translation, rotation, and/or other reposi-
tioning of the LDM may be described using other coor-
dinate systems, such as a radial or polar coordinate sys-
tem. In another embodiment, the translation, rotation,
and/or other repositioning of the LDM may be described
using a spherical coordinate system, a cylindrical coor-
dinate system, a perifocal coordinate system, curvilinear
coordinates, or a combination of one or more of such
coordinate systems.

[0041] Figure 4a to 4f illustrate different examples or
embodiments of devices or equipment that can be used
for position determination. According to an embodiment,
the position determination is performed for one or more
of the LED display modules comprised in the LED tiles,
which all togetherforming a LED screen (or LED display).
Determining position can be done by, e.g., using position
or location switches such as microswitches 41, as shown
in Figure 4a, that may be provided on either of the hub
board 250 or on the LED boards. A microswitch, also
known as a miniature snap-action switch, is an electric
switch that is actuated by very little physical force,
through the use of a tipping-point mechanism. Switching
occurs at specific and repeatable positions of the actua-
tor. A relatively small movement at the actuator button
produces a relatively large movement at the electrical
contacts, which occurs at high speed (regardless of the
speed of actuation). Microswitches are very common due
to their low cost but high durability (up few millions of
cycles). When multiple switches are used, then one can
determine what switch has been pushed and which one
remained unchanged. As shown in Figure 4b, a rocker
switch 42 or a switch that has multiple positions can also
be used. A rocker switch is characterized in that the
switching part of the mechanism rocks between two or
more positions when pressed. Each position could be an
indicator for rotation or translation. For example at posi-
tion "0" = 0° rotation being indicated, at position "1" =90°,
at position "2" = 180°, and at position "3"=270°, whereas
at position "4" = x+10 a translation may be indicated, and
at position "5" = y+10, another translation may be indi-
cated, for example. Further, a three axis MEMS digital
gyroscope 43 can also be used, as shown in Figure 4c
that e.g. resides on the LED board. A gyroscope can
determine the rotation. Moreover, a gyroscope can
measure the rate at which the gyroscope or sensor is
rotating, called angular velocity. According to an embod-
iment, a gyroscope resides on the LED boards (for ex-
ample, may be provided on each LED board or LED dis-
play module) and means for reading the rotation meas-
ured with the gyroscope are as well available. In practice,
for example, signals are transferred from the gyroscope
to (neighboring) connection 410 such that the active LED
processing system (of the receiver card 240) can read
and interpret what has been measured. It is further noted
that in case the LED tile can be rotated, such rotation
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could also be detected for example by using a MEMS
gyroscope. Alternatively, as further illustrated in Figure
4d, a magnet and hall sensor combination 44 can also
be used. For example, for a simple rotation such as 0°,
or 90°, one can put e.g. one magnet on each LED board
220 in a corner of said LED board 220, and four hall
sensors on the hub board 250, i.e. one hall sensor on
each corner of the hub board 250. Preferably, the magnet
is provided in a LED board corner, in particular in the
vicinity of the hub board 250, and more particularly close
to one of the hub board corners where one of the hall
sensors is provided. (It is assumed that the hub board
significantly covers the area below, herewith sufficiently
covering part of the LED boards where the magnets are
provided). According to that particular hall sensor that
detects proximity of a magnet of one of the LED boards,
one can determine the rotation of this LED board. A fur-
ther alternative for position determination is a connector
45 as shown in Figure 4e that can be plugged in "nor-
mally", but can also be "reversely" plugged in. By assign-
ing for example two signals to the connector 45, i.e. one
for the "normally" plugged in situation and one for the
"reversely" plugged in connector, one can determine for
example if the rotation is 0° or 180°. Note this can also
be accomplished by e.g. a rectangular connector and
assigning one pin to a particular signal (e.g. voltage),
wherein the receptacle (receiving the pin of the connec-
tor) detects location (or position of the pin) according to
the value of that particular signal (e.g. OV or 5V voltage).
According to the location (or position of the pin) in the
receptacle, the particular signal is seen ornot (i.e. voltage
present or not), and hence rotation can also be deter-
mined (in relation to the amount of voltage being detect-
ed). Finally, in Figure 4f a photodiode and LED combi-
nation 46 is presented. According to this embodiment,
for example, both photodiode and LED can be placed
four fold on the hub board 250 according to corner loca-
tions of a particular LDM 220, in order to elaborate a light
emitter-receiver concept for detecting light pathway
changes and/or interruptions and herewith determining
(changes in) position and/or rotation. The LED display
module 220 may have one corner that on the back side
is very reflective. If also on the hub board 250, the four
corresponding corner-locations contain a LED/photodi-
ode combination, the place where reflection is highest
determines the rotation of the LDM 220. Alternatively,
the LDM 220 can e.g. contain one LED at the back (in a
defined corner) and if at the hub board 250 in the corre-
sponding corners there is a photodiode, one can also
determine the rotation. Similarly if there’s an array of
LED/photodiode combinations, one can also define (x,y)
offset.

[0042] Figure 5shows a LED display system 500 com-
prising a LED display or screen 170, or video canvas. An
x,y,z-coordinate system (slightly different from the one
in Figure 3) is again given to facilitate further description.
The LED video screen 170 is, for example, configured
for video images being of 1920 x 1080 pixels, wherein
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1920 is the number of pixels along horizontal x-axis and
1080 is the number of pixels along vertical y-axis. The
LED video screen 170 comprises a plurality of LED tiles
180, e.g. 180-1, 180-2, 180-3, 180-4, 180-5, of which a
subportion are shown in Figure 5. For one of the LED
tiles 180-1, individual pixels 181 are also shown. The
LED tile position in the screen is, or starts at (x0, y0). The
LED tile 180-1 comprises in this example or embodiment
four LED display modules 220 or LDMs: LDM1, LDM2,
LDM3 and LDM4. The LED tile 180-1 as considered here,
can also be seen as an array or matrix comprising four
rows and five columns of LEDs or pixels. As known in
the art, if there are 4 rows and 5 columns, it is called a
4x5-matrix. For the first two rows of the LED tile 180-1,
the positions of the LEDs or pixels 181 are indicated in
Figure 5, between brackets. For example, for the first row
of the LED tile 180-1, there are pixels 181 at positions
(1,1),(1,2),(1,3),(1,4)and (1, 5) respectively, wherein
(1, 1) meaning first row and first column of the LED tile
180-1, and (1, 2) meaning first row and second column
of the LED tile 180-1 etc. Assume all LDMs comprise a
2x2 LED array, then LDM1 maps to (x0, y0) for upper left
LED at LED tile array position (1, 1), and upper right LED
mapsto (x0+1,y0)atLED tile array position (1, 2). Bottom
left LED maps to (x0,y0+1) at LED tile array position (2,
1) and bottom or lower right LED maps to (x0+1, yO+1)
at LED tile array position (2, 2). LDM2 has been detected
by having offset of one pixel (along vertical direction) at
array positions (1, 3) and (2, 3) respectively, hence map-
ping (insame orderas LDM1, i.e. from upper leftto bottom
right) (x0+3, y0) ; (x0+4, y0) ; (x0+3, yO+1) and (x0+4,
y0+1) at LED tile array positions (1, 4), (1, 5), (2, 4) and
(2, 5) respectively. In other words, the image of LDM2
has to be shifted back for one pixel (along vertical direc-
tion) (said shift back position can be defined as a target
position), in order to still visualize or display what was
originally intended to show, before LDM2 was translated
and detected with the offset of one pixel (along vertical
direction). LDM3 is rotated for 180° (hence, being now
upside down) and we can see the original upper left LED
thereof is now the bottom right LED on the canvas. So
this LED needs to map to (x0+1, y0+3) and so on. In
other words, the image of LDM3 has to be rotated for
180° (which can be defined as a target position), in order
to still visualize or display what was originally intended
to show, before LDM3 was rotated. For LDM4 there is
an arbitrary position (rotated and/or shifted) and compu-
tation has to be performed, for example, by using inter-
polation to determine the value of its upper left corner.
In this case it could be an average between (x0+3, y0+2)
and (x0+4,y0+2). In short, according to the begin position
(x0, y0) of the LED tile 180-1 and each of the individual
LDM sizes and shapes, this could be an array of pixels
of e.g. 16 x 8 pixels. However, it could also be an arbitrary
shape of which each relative position of the individual
LEDs on that particular (shaped) LDM is known, for ex-
ample, being stored in memory. Each of the LED tiles
180 can be provided with a processor 300, as indicated
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with dashed square in Figure 5. A LED tile 180 being
provided with such processor 300, together can also be
referred to as a display unit 400, as depicted in Figure 5.
As depicted here, the LED display 170 is gathering the
LED display units 400, however, according to an embod-
iment, or more generally, a display system may comprise
the display units without (the need of) collecting them in
or assigning them to a common display.

[0043] The processor 300 or processing system, e.g.
comprised in the receiver card (for example, a receiver
card 240 as shown in the embodiments of Figures 2 and
3) of corresponding LED tile 180, can then calculate from
the canvas which information is needed to retain and
perform mathematical operations on it to send the final
value to corresponding LEDs. That is, in contrast to cur-
rent or relevant systems, wherein full processing occurs
in a central processor of the system, in the system and
method disclosed herein, more than one, some, most, or
indeed, in a preferred embodiment, all LDMs 220, i.e. for
example the processor 300 or the receiver card 240 con-
nected to the LDMs 220 in particular, will then calculate
from the canvas which information is needed to retain
and perform mathematical operations on it to send the
final value to corresponding LEDs. At first glance, this
might seem as less cost effective. But the impact on per-
formance is immense, as this non-centralized approach
enables a performance of (many) more or faster calcu-
lations, with less susceptibility to latency, and requiring
far less memory bandwidth or storage capacity.

[0044] Figure 6 illustrates a flowchart embodiment, in
accordance with the invention, describing a method 600
for performing real-time mapping of images to be dis-
played on a target location of a display system, wherein
the target location is defined by a rotation and/or trans-
lation or other repositioning of the images, of which the
result is for example illustrated in Figure 5. The display
system comprises one or more display units, wherein
each of the one or more display units respectively com-
prises a tile and a processor. Each of the tiles comprises
one or more LEE display modules, wherein each of the
LEE display modules respectively comprises an array of
a plurality of light-emitting elements (LEEs). In the meth-
od, performed within the respective processors of each
of the tiles of the display system: in a first step, at 610,
position information of at least one of the one or more
LEE display modules is received by the processor; in a
second step, at 620, data to be displayed by the at least
one of the one or more LEE display modules is received
by the processor, wherein the data having an original
location to be displayed to; and in a third step, at 630, a
mapping is performed by the processor of the data to be
displayed to a target location of the at least one LEE
display module taking into account the position informa-
tion of at least one of the one or more LEE display mod-
ules. The processor then transmits, via wire transmission
or wireless transmission, to the respective at least one
of the one or more LEE display modules a display signal
or display data including the mapping of the data to be
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displayed to the target location. In another example, the
position information received by the processor is provid-
ed by a position determining sensor that determines the
position of the LEE display module. In another example,
the position the position information of the at least one
of the one or more LEE display modules is provided to
the processor with the data to be displayed. In another
example, the position information is received from the
processor from a central device that transmits the data
to be displayed to the processor. In another example, the
central device is a central video processing device. In yet
another example, the position information is transmitted
to the processor in the same data stream as the data to
be displayed and/or in a different or separate data trans-
mission, signal, or stream.

Combinability of Embodiments and Features

[0045] Thisdisclosure provides various examples, em-
bodiments, and features which, unless expressly stated
or which would be mutually exclusive, should be under-
stood to be combinable with other examples, embodi-
ments, or features described herein.

[0046] In addition to the above, further embodiments
and examples include the following:

According to a first group of embodiments:

[0047]

1. A display system comprising: one or more display
units, wherein each of the one or more display units
respectively comprises a display tile and a proces-
sor, wherein each of the display tiles includes one
or more LEE display modules, each of the LEE dis-
play modules respectively including an array of a plu-
rality of light-emitting elements (LEEs), wherein each
of the processors are configured, for the respective
display tile, to receive position information of at least
one of said one or more LEE display modules, re-
ceive data to be displayed by said at least one of
said one or more LEE display modules, said data
having an original location to be displayed to, and
perform a mapping of said data to be displayed to a
target location of said at least one LEE display mod-
ule taking into account said position information of
at least one of said one or more LEE display mod-
ules.

2. The display system according to any one ora com-
bination of any two or more of 1 above and 3-22
below, wherein said position information includes ra-
dial coordinates or Cartesian coordinates.

3. The display system according to any one ora com-
bination of any two or more of 1-2 above and 4-22
below, wherein said position information includes in-
formation relating to one or more of a rotation, trans-

10

15

20

25

30

35

40

45

50

55

lation, or repositioning of the at least one of said one
or more LEE display modules.

4. The display system according to any one or a com-
bination of any two or more of 1-2 above and 4-22
below, wherein each of the processors are config-
ured, for the respective display tile, to further output
a display data to said tile of the respective display
unit, said display data including said data to be dis-
played modified with said mapping to the target lo-
cation.

5. The display system according to any one or a com-
bination of any two or more of 1-4 above and 6-22
below, wherein in mapping said data to be displayed
to the target location, said one or more LEEs are
located each at a target position coordinate within
said target location.

6. The display system according to any one or a com-
bination of any two or more of 1-5 above and 7-22
below, wherein said position information includes at
least one position coordinate corresponding to a rel-
ative position of at least one LEE within said at least
one LEE display module, and also corresponding to
an absolute position of the at least one LEE respec-
tively within said display.

7. The display system according to any one or a com-
bination of any two or more of 1-6 above and 8-22
below, wherein each of the one or more display units
includes a memory having stored therein instructions
and/or an algorithm for performing said mapping.

8. The display system according to any one or a com-
bination of any two or more of 1-7 above and 9-22
below, wherein said memory is respectively provided
on said one of said one or more LEE display mod-
ules.

9. The display system according to any one or a com-
bination of any two or more of 1-8 above and 10-22
below, wherein said display tile and said processor
of each of the one or more display units are physically
coupled together.

10. The display system according to any one or a
combination of any two or more of 1-9 above and
11-22 below, wherein said display tile and said proc-
essor of each of the one or more display units are
integrally formed.

11. The display system according to any one or a
combination of any two or more of 1-10 above and
12-22 below, wherein each ofthe one or more display
units includes a hub board to which are coupled the
said one of said one or more LEE display modules
and the processor.
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12. The display system according to any one or a
combination of any two or more of 1-11 above and
13-22 below, wherein the data to be displayed in-
cludes text, images and/or video.

13. The display system according to any one or a
combination of any two or more of 1-12 above and
14-22 below, wherein each of said one or more dis-
play units are LED display units and each of the LEEs
are LEDs.

14. The display system according to any one or a
combination of any two or more of 1-13 above and
15-22 below, further comprising a locator for deter-
mining a position of said at least one LEE display
module of said one or more display tiles.

15. The display system according to any one or a
combination of any two or more of 1-14 above and
16-22 below, wherein each of the display units in-
cludes a position sensor that respectively deter-
mines the position of said at least one LEE display
module.

16. The display system according to any one or a
combination of any two or more of 1-15 above and
17-22 below, wherein the position sensor includes
one or a combination of one or more of a microswitch,
rocker switch, gyroscope, hall sensor, connector, ac-
celerometer, or photodiode.

17. The display system according to any one or a
combination of any two or more of 1-16 above and
18-22 below, wherein the display system comprises
a plurality of display units, each of the plurality of
display units respectively comprising a display tile
and a processor.

18. The display system according to any one or a
combination of any two or more of 1-17 above and
19-22 below, wherein said display system is a dy-
namic display system, wherein position information
includes information relating to one or more of a ro-
tation, translation, or repositioning of the at least one
of said one or more LEE display modules that occurs
for different or every frame or image to be displayed,
depending on the image that is intended to be dis-
played, on a video sequence of images, in an auto-
mated manner, or based on input from a user orinput
from an audience or environment.

19. An arrangement comprising the display system
according to any one or a combination of any two or
more of 1-18 above and 20-22 below, wherein said
display system is movably mounted in said arrange-
ment, and said data to be displayed is automatically
mapped to said targetlocation depending on amove-
ment of said display system.
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20. The display system according to any one or a
combination of any two or more of 1-19 above and
21-22 below, further comprising digital logic within
said processor of said at least one hub board, the
digital logic being configured to convert said data to
be displayed to logic that can be interfaced with said
at least one LEE display module.

21. The display system according to any one or a
combination of any two or more of 1-20 above and
22 below, wherein said atleast one LEE display mod-
ule is arranged in one or more display tiles within
said display.

22. The display system according to any one or a
combination of any two or more of 1-21 above,
wherein said one or more display tiles or are config-
ured to be rotated, translated, and/or repositioned.

According to a second group of embodiments:

[0048]

1. A processor for a display system, the display sys-
tem having one or more display units, wherein each
of the one or more display units respectively com-
prises a display tile and a processor, wherein each
of the display tiles includes one or more LEE display
modules, each of the LEE display modules respec-
tively including an array of a plurality of light-emitting
elements (LEEs), the processing system being con-
figured, for the respective display tile, to receive po-
sition information of at least one of said one or more
LEE display modules, receive data to be displayed
by said at least one of said one or more LEE display
modules, said data having an original location to be
displayed to, and perform a mapping of said data to
be displayed to a target location of said at least one
LEE display module taking into account said position
information of at least one of said one or more LEE
display modules.

2. The processor according to any one or a combi-
nation of any two or more of 1 above and 3-22 below,
wherein said position information includes radial co-
ordinates or Cartesian coordinates.

3. The processor according to any one or a combi-
nation of any two or more of 1-2 above and 4-22
below, wherein said position information includes in-
formation relating to one or more of a rotation, trans-
lation, or repositioning of the at least one of said one
or more LEE display modules.

4. The processor according to any one or a combi-
nation of any two or more of 1-3 above and 5-22
below, wherein the processors is configured, for the
respective display tile, to further output a display data
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to said tile of the respective display unit, said display
dataincluding said data to be displayed modified with
said mapping to the target location.

5. The processor according to any one or a combi-
nation of any two or more of 1-4 above and 6-22
below, wherein in mapping said data to be displayed
to the target location, said one or more LEEs are
located each at a target position coordinate within
said target location.

6. The processor according to any one or a combi-
nation of any two or more of 1-5 above and 7-22
below, wherein said position information includes at
least one position coordinate corresponding to arel-
ative position of at least one LEE within said at least
one LEE display module, and also corresponding to
an absolute position of the at least one LEE respec-
tively within said display.

7. The processor according to any one or a combi-
nation of any two or more of 1-6 above and 8-22
below, further comprising a memory having stored
therein instructions and/or an algorithm for perform-
ing said mapping.

8. The processor according to any one or a combi-
nation of any two or more of 1-7 above and 9-22
below, wherein said memory is respectively provided
on said one of said one or more LEE display mod-
ules.

9. The processor according to any one or a combi-
nation of any two or more of 1-8 above and 10-22
below, wherein said display tile and said processor
of each of the one or more display units are physically
coupled together.

10. The processor according to any one or a combi-
nation of any two or more of 1-9 above and 11-22
below, wherein said display tile and said processor
of each of the one or more display units are integrally
formed.

11. The processor according to any one or a combi-
nation of any two or more of 1-10 above and 12-22
below, wherein each of the one or more display units
includes a hub board to which are coupled the said
one of said one or more LEE display modules and
the processor.

12. The processor according to any one or a combi-
nation of any two or more of 1-11 above and 13-22
below, wherein the data to be displayed includes
text, images and/or video.

13. The processor according to any one or a combi-
nation of any two or more of 1-12 above and 14-22
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below, wherein each of said one ormore display units
are LED display units and each of the LEEs are
LEDs.

14. The processor according to any one or a combi-
nation of any two or more of 1-13 above and 15-22
below, wherein the display system further comprises
a locator for determining a position of said at least
one LEE display module of said one or more display
tiles, and the processor is configured to receive said
position information from said locator.

15. The processor according to any one or a combi-
nation of any two or more of 1-14 above and 16-22
below, wherein each of the display units includes a
position sensor that respectively determines the po-
sition of said at least one LEE display module.

16. The processor according to any one or a combi-
nation of any two or more of 1-5 above and 7-22
below, wherein the position sensor includes one or
a combination of one or more of a microswitch, rocket
switch, gyroscope, hall sensor, connector, acceler-
ometer, or photodiode.

17. A display system comprising a plurality of display
units, each of the plurality of display units respec-
tively comprising a display tile and a processor ac-
cording to any one or a combination of any two or
more of 1-6 above and 18-22 below.

18. The display system according to any one or a
combination of any two or more of 1-17 above and
19-22 below, wherein said display system is a dy-
namic display system, wherein position information
includes information relating to one or more of a ro-
tation, translation, or repositioning of the atleastone
of said one or more LEE display modules that occurs
for different or every frame or image to be displayed,
depending on the image that is intended to be dis-
played, on a video sequence of images, in an auto-
mated manner, or based on inputfrom a user or input
from an audience or environment.

19. The processor according to any one or a combi-
nation of any two or more of 1-18 above and 20-22
below, wherein said display system is movably
mounted in said arrangement, and said data to be
displayed is automatically mapped to said target lo-
cation by the processor depending on a movement
of said display system.

20. The processor according to any one or a combi-
nation of any two or more of 1-19 above and 21-22
below, further comprising digital logic within said
processor of said at least one hub board, the digital
logic being configured to convert said data to be dis-
played to logic that can be interfaced with said at
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least one LEE display module.

21. A hub board comprising the processor according
to any one or a combination of any two or more of
1-20 above and 22 below.

22. The processor according to any one or a combi-
nation of any two or more of 1-21 above, wherein
said one or more display tiles or are configured to
be rotated, translated, and/or repositioned.

According to a third group of embodiments:

[0049]

1. A display system comprising: one or more display
units, wherein each of the one or more display units
respectively comprises a display tile and a proces-
sor, wherein each of the display tiles includes one
or more LEE display modules, each of the LEE dis-
play modules respectively including an array of a plu-
rality of light-emitting elements (LEEs), wherein each
of the processors are configured, for the respective
display tile, to receive data to be displayed by said
at least one of said one or more LEE display mod-
ules, said data having an original location to be dis-
played to, and perform a mapping of said data to be
displayed to a target location of said at least one LEE
display module taking into account position informa-
tion of at least one of said one or more LEE display
modules.

2. The display system according to any one ora com-
bination of any two or more of 1 above and 3-18
below, wherein said position information includes ra-
dial coordinates or Cartesian coordinates.

3. The display system according to any one ora com-
bination of any two or more of 1-2 above and 4-18
below, wherein said position information includes in-
formation relating to one or more of a rotation, trans-
lation, or repositioning of the at least one of said one
or more LEE display modules.

4.Thedisplay system according to any one ora com-
bination of any two or more of 1-3 above and 5-18
below, wherein each of the processors are config-
ured, for the respective display tile, to further output
a display data to said tile of the respective display
unit, said display data including said data to be dis-
played modified with said mapping to the target lo-
cation.

5. The display system according to any one ora com-
bination of any two or more of 1-4 above and 6-18
below, wherein in mapping said data to be displayed
to the target location, said one or more LEEs are
located each at a target position coordinate within
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said target location.

6. The display system according to any one or a com-
bination of any two or more of 1-5 above and 7-18
below, wherein said position information includes at
least one position coordinate corresponding to a rel-
ative position of at least one LEE within said at least
one LEE display module, and also corresponding to
an absolute position of the at least one LEE respec-
tively within said display.

7. The display system according to any one or a com-
bination of any two or more of 1-6 above and 8-18
below, wherein each of the one or more display units
includes a memory having stored therein instructions
and/or an algorithm for performing said mapping.

8. The display system according to any one or a com-
bination of any two or more of 1-7 above and 9-18
below, wherein said memory is respectively provided
on said one of said one or more LEE display mod-
ules.

9. The display system according to any one or a com-
bination of any two or more of 1-8 above and 10-18
below, wherein said display tile and said processor
of each of the one or more display units are physically
coupled together.

10. The display system according to any one or a
combination of any two or more of 1-9 above and
11-18 below, wherein said display tile and said proc-
essor of each of the one or more display units are
integrally formed.

11. The display system according to any one or a
combination of any two or more of 1-10 above and
12-18 below, wherein each ofthe one or more display
units includes a hub board to which are coupled the
said one of said one or more LEE display modules
and the processor.

12. The display system according to any one or a
combination of any two or more of 1-11 above and
13-18 below, wherein the data to be displayed in-
cludes text, images and/or video.

13. The display system according to any one or a
combination of any two or more of 1-12 above and
14-18 below, wherein each of said one or more dis-
play units are LED display units and each of the LEEs
are LEDs.

14. The display system according to any one or a
combination of any two or more of 1-13 above and
15-18 below, further comprising a locator for deter-
mining a position of said at least one LEE display
module of said one or more display tiles.
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15. The display system according to any one or a
combination of any two or more of 1-14 above and
16-18 below, wherein each of the display units in-
cludes a position sensor that respectively deter-

play tile and a processor, wherein each of the display
tiles includes one or more LEE display modules,
each ofthe LEE display modules respectively includ-
ing an array of a plurality of light-emitting elements

1. A display method for a display system including
one or more display units, wherein each of the one
or more display units respectively comprises a dis-

13

mines the position of said at least one LEE display 5 (LEESs), said method comprising performing the fol-
module. lowing steps with said respectively processor of said
one or more display units: receiving position infor-
16. The display system according to any one or a mation of atleast one of said one ormore LEE display
combination of any two or more of 1-15 above and modules; receiving data to be displayed by said at
17-18 below, wherein the position sensor includes 70 least one of said one or more LEE display modules,
one oracombination of one or more of a microswitch, said data having an original location to be displayed
rocker switch, gyroscope, hall sensor, connector, ac- to; and performing a mapping of said data to be dis-
celerometer, or photodiode. played to a target location of said at least one LEE
display module taking into account said position in-
17. The display system according to any one ora 1715 formation of at least one of said one or more LEE
combination of any two or more of 1-16 above and display modules.
below, wherein the display system comprises a plu-
rality of display units, each of the plurality of display 2. The display method according to any one or a
units respectively comprising a display tile and a combination of any two or more of 1 above and 3-22
processor. 20 below, wherein said position informationincludes ra-
dial coordinates or Cartesian coordinates.
18. An arrangement comprising the display system
according to any one or a combination of any two or 3. The display method according to any one or a
more of 1-17 above, wherein said display system is combination of any two or more of 1-2 above and
movably mounted in said arrangement, and said da- 25 4-22 below, wherein said position information in-
ta to be displayed is automatically mapped to said cludes information relating to one or more of a rota-
target location depending on a movement of said tion, translation, or repositioning of the at least one
display system. of said one or more LEE display modules.
19. The display system according to any one ora 30 4. The display method according to any one or a
combination of any two or more of 1-17 above and combination of any two or more of 1-3 above and
below, wherein the position information of the atleast 5-22 below, wherein each of the processors are con-
one of said one or more LEE display modules is pro- figured, for the respective display tile, to further out-
vided to the processor with the data to be displayed, put adisplay data to said tile of the respective display
35 unit, said display data including said data to be dis-
20. The display system according to 19 above, played modified with said mapping to the target lo-
wherein the position information is received from the cation.
processor from central device that transmits the data
to be displayed to the processor. 5. The display method according to any one or a
40 combination of any two or more of 1-4 above and
21. The display system according to 20 above, 6-22 below, wherein in mapping said data to be dis-
wherein the central device is a central video process- played to the target location, said one or more LEEs
ing device. are located each at a target position coordinate with-
in said target location.
22. The display system according to 20 above, 45
wherein the position information is transmitted to the 6. The display method according to any one or a
processor in the same data stream as the data to be combination of any two or more of 1-5 above and
displayed and/orin a different or separate data trans- 7-22 below, wherein said position information in-
mission, signal, or stream. cludes at least one position coordinate correspond-
50 ing to a relative position of at least one LEE within
According to a fourth group of embodiments and/or ex- said at least one LEE display module, and also cor-
amples: responding to an absolute position of the atleast one
LEE respectively within said display.
[0050]
55

7. The display method according to any one or a
combination of any two or more of 1-6 above and
8-22 below, wherein each of the one or more display
units includes a memory having stored therein in-



25 EP 4 390 659 A1 26

structions and/or an algorithm for performing said
mapping.

8. The display method according to any one or a
combination of any two or more of 1-7 above and
9-22 below, wherein said memory is respectively
provided on said one of said one or more LEE display
modules.

9. The display method according to any one or a
combination of any two or more of 1-8 above and
10-22 below, wherein said display tile and said proc-
essor of each of the one or more display units are
physically coupled together.

10. The display method according to any one or a
combination of any two or more of 1-9 above and
11-22 below, wherein said display tile and said proc-
essor of each of the one or more display units are
integrally formed.

11. The display method according to any one or a
combination of any two or more of 1-10 above and
12-22 below, wherein each of the one or more display
units includes a hub board to which are coupled the
said one of said one or more LEE display modules
and the processor.

12. The display method according to any one or a
combination of any two or more of 1-11 above and
13-22 below, wherein the data to be displayed in-
cludes text, images and/or video.

13. The display method according to any one or a
combination of any two or more of 1-12 above and
14-22 below, wherein each of said one or more dis-
play units are LED display units and each of the LEEs
are LEDs.

14. The display method according to any one or a
combination of any two or more of 1-13 above and
15-22 below, further comprising a locator for deter-
mining a position of said at least one LEE display
module of said one or more display tiles.

15. The display method according to any one or a
combination of any two or more of 1-14 above and
16-22 below, wherein each of the display units in-
cludes a position sensor that respectively deter-
mines the position of said at least one LEE display
module.

16. The display method according to any one or a
combination of any two or more of 1-15 above and
17-22 below, wherein the position sensor includes
one or a combination of one or more of a microswitch,
rocker switch, gyroscope, hall sensor, connector, ac-
celerometer, or photodiode.
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17. The display method according to any one or a
combination of any two or more of 1-16 above and
18-22 below, wherein the display system comprises
a plurality of display units, each of the plurality of
display units respectively comprising a display tile
and a processor.

18. A display arrangement configured to perform the
method according to any one or a combination of
any two or more of 1-17 above and -22 below, where-
in said display system is movably mounted in said
arrangement, and said data to be displayed is auto-
matically mapped to said target location depending
on a movement of said display system.

19. The display method according to any one or a
combination of any two or more of 1-18 above or a
combination of any two or more of 20-22 below,
wherein said one or more display tiles or are config-
ured to be rotated, translated, and/or repositioned.

20. The display method according to any one or a
combination of any two or more of 1-19 above and
21-22 below, wherein the display system further
comprises digital logic within said processor of said
at least one hub board, the digital logic being con-
figured to convert said data to be displayed to logic
that can be interfaced with said at least one LEE
display module.

21. The display method according to any one or a
combination of any two or more of 1-20 above,
wherein said one or more display tiles or are config-
ured to be rotated, translated, and/or repositioned.

22. The display method according to any one or a
combination of any two or more of 1-21 above,
wherein said one or more display tiles or are config-
ured to be rotated, translated, and/or repositioned.

23. Ahardware storage device having stored thereon
computer-executable instructions which, when exe-
cuted by one or more processors of a display system,
configure the one or more processors to perform the
method according to any one or a combination of
any two or more of 1-22 above.

[0051] Although various example embodiments have
been described in detail herein, those skilled in the art
will readily appreciate in view of the present disclosure
that many modifications are possible in the example em-
bodiments without materially departing from the con-
cepts of present disclosure. Accordingly, any such mod-
ifications are intended to be included in the scope of this
disclosure. Likewise, while the disclosure herein contains
many specifics, these specifics should not be construed
as limiting the scope of the disclosure or of any of the
appended claims, but merely as providing information
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pertinent to one or more specific embodiments that may
fall within the scope of the disclosure and the appended
claims. Any described features from the various embod-
iments disclosed may be employed in combination. In
addition, other embodiments of the present disclosure
may also be devised which lie within the scopes of the
disclosure and the appended claims. Each addition, de-
letion, and modification to the embodiments that falls
within the meaning and scope of the claims is to be em-
braced by the claims.

[0052] Certain embodiments and features may have
been described using a set of numerical upper limits and
a set of numerical lower limits. It should be appreciated
that ranges including the combination of any two values,
e.g., the combination of any lower value with any upper
value, the combination of any two lower values, and/or
the combination of any two upper values are contemplat-
ed unless otherwise indicated. Certain lower limits, upper
limits and ranges may appear in one or more claims be-
low. Any numerical value is "about" or "approximately"
the indicated value, and takes into account experimental
error and variations that would be expected by a person
having ordinary skill in the art.

Claims
1. Adisplay system (500) comprising:
one or more display units (400),

wherein each of the one or more display
units respectively comprises a display tile
(180) and a processor (300),

wherein each of the display tiles comprises
one or more LEE display modules (220),
each of the LEE display modules respec-
tively including an array of a plurality of light-
emitting elements (LEEs) (181),

wherein each of the processors is configured,
for the respective display tile, to

receive position information of at least one
of said one or more LEE display modules,
receive data to be displayed by said at least
one of said one or more LEE display mod-
ules, said data having an original location
to be displayed to, and

perform a mapping of said data to be dis-
played to a target location of said at least
one LEE display module taking into account
said position information of at least one of
said one or more LEE display modules.

2. The display system according to claim 1, wherein
said position information includes radial coordinates
or Cartesian coordinates.
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10.

1.

12.

13.
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Thedisplay system according to claim 1 or2, wherein
said position information comprises information re-
lating to one or more of a rotation, translation, or
repositioning of the at least one of said one or more
LEE display modules.

Thedisplay system according to claim 1to 3, wherein
each of the processors is configured, for the respec-
tive display tile, to further output a display data to
said tile of the respective display unit, said display
dataincluding said data to be displayed modified with
said mapping to the target location.

Thedisplay system according to claim 1to4, wherein
in mapping said data to be displayed to the target
location, said one or more LEEs are located each at
a target position coordinate within said target loca-
tion.

Thedisplay system according toclaim 1to 5, wherein
said position information includes at least one posi-
tion coordinate corresponding to a relative position
of at least one LEE within said at least one LEE dis-
play module, and also corresponding to an absolute
position of the at least one LEE respectively within
said display system.

Thedisplay system according to claim 1to 6, wherein
each of the one or more display units comprises a
memory having stored therein instructions and/or an
algorithm for performing said mapping, and wherein
said memory is possibly respectively provided on
said one of said one or more LEE display modules.

Thedisplay system according toclaim 1to 7, wherein
said display tile and said processor of each of the
one or more display units are physically coupled to-
gether.

Thedisplay system according to claim 1to 8, wherein
said display tile and said processor of each of the
one or more display units are integrally formed.

Thedisplay system according to claim 1to0 9, wherein
each of the one or more display units comprises a
hub board to which are coupled the said one of said
one or more LEE display modules and the processor.

The display system according to claim 1 to 10,
wherein each of said one or more display units are
LED display units and each of the LEEs are LEDs.

The display system accordingto claim 1to 11, further
comprising a locator for determining a position of
said at least one LEE display module of said one or
more display tiles.

The display system according to claim 1 to 12,
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15.
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wherein each of the display units comprises a posi-
tion sensor that respectively determines a position
of said at least one LEE display module, wherein the
position sensor may comprise one or a combination
of one or more of a microswitch, rocker switch, gy-
roscope, hall sensor, connector, accelerometer, or
photodiode.

The display system according to claim 1 to 13,
wherein said display system is a dynamic display
system, wherein position information includes infor-
mation relating to one or more of a rotation, transla-
tion, or repositioning of the at least one of said one
ormore LEE display modules that occurs for different
or every frame or image to be displayed, depending
on the image that is intended to be displayed, on a
video sequence ofimages, in an automated manner,
or based on input from a user or input from an audi-
ence or environment.

An arrangement comprising the display system as
in claim 1 to 14, wherein said display system is mov-
ably mounted in said arrangement, and said data to
be displayed is automatically mapped to said target
location depending on a movement of said display
system.
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