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(57) ABSTRACT

Provided is an electronic apparatus and a controlling method
thereof the electronic apparatus includes: an interface con-
nectable to a modular display apparatus including a plurality
of display cabinets divided into a plurality of groups, the
interface including a plurality of ports connectable to the
plurality of groups; and a processor configured to: scale an
image received from an external device based on a resolu-
tion of the modular display apparatus, re-scale the scaled
image based on a resolution based on a user input, identify
at least one group, among the plurality of groups, based on
a position in which the re-scaled image is to be displayed,
decompose the re-scaled image based on the identified at
least one group, and control to transmit the decomposed
re-scaled image to each of the identified at least one group
through at least one port connected to the identified at least
one group.
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FIG. 1B
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FIG. 2
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FIG. 8
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ELECTRONIC APPARATUS AND METHOD
FOR CONTROLLING THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This application is based on and claims priority
under 35 U.S.C. § 119 to Korean Patent Application No.
10-2019-0006868, filed on Jan. 18, 2019, in the Korean
Intellectual Property Office, the disclosure of which is
incorporated by reference herein in its entirety.

BACKGROUND

1. Field

[0002] The disclosure relates to an electronic apparatus
and a method for controlling the electronic apparatus and,
more particularly, to an electronic apparatus that scales an
image to a resolution of a panel and then re-scales the scaled
image to various resolutions and displays the same, and a
controlling method thereof.

2. Description of Related Art

[0003] Recently, with the development of electronic tech-
nology, various electronic apparatuses have been developed.
In particular, a modular display apparatus in which a plu-
rality of display modules is connected has been developed.
[0004] This modular display apparatus may provide a user
with visual satisfaction by displaying a high-resolution
image through a large-scaled screen.

[0005] In some cases, a user desires to view an image
through some areas among areas all display areas of the
modular display apparatus. In this case, there is a necessity
to scale a resolution of an image to correspond to some
areas.

SUMMARY

[0006] Provided are an electronic apparatus that scales an
image to a resolution of a panel and then re-scales the scaled
image to various resolutions and displays the same, and a
controlling method thereof.

[0007] Additional aspects will be set forth in part in the
description which follows and, in part, will be apparent from
the description, or may be learned by practice of the pre-
sented embodiments.

[0008] In accordance with an aspect of the disclosure, an
electronic apparatus includes: an interface connectable to a
modular display apparatus including a plurality of display
cabinets divided into a plurality of groups, the interface
including a plurality of ports connectable to the plurality of
groups; and a processor configured to: scale an image
received from an external device based on a resolution of the
modular display apparatus, re-scale the scaled image based
on a resolution selected in accordance with a user input,
identify at least one group, among the plurality of groups,
based on a position in which the re-scaled image is to be
displayed, decompose the re-scaled image into a plurality of
images based on the identified at least one group, and control
to transmit the decomposed re-scaled image to each of the
identified at least one group through at least one port, among
the plurality of ports, connected to the identified at least one

group.
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[0009] A size of the re-scaled image may be identified
based on the resolution selected in accordance with the user
input.

[0010] The processor may be configured to: control to

transmit the scaled image to the modular display apparatus;
and based on receiving the user input while the transmitted
scaled image is displayed on the modular display apparatus,
re-scale the scaled image based on the resolution selected in
accordance with the user input.

[0011] The resolution of the modular display apparatus
may be identified based on a number of pixels included in
the plurality of display cabinets; and the resolution selected
in accordance with the user input may be lower than the
resolution of the modular display apparatus.

[0012] The processor may be configured to: identify a
position in which the decomposed re-scaled image is to be
displayed by the plurality of groups based on the resolution
of the modular display apparatus and the resolution of the
re-scaled image; and control to transmit, to the identified at
least one group, information on the identified position in
which the decomposed re-scaled image is to be displayed.
[0013] Each of the plurality of display cabinets may
include a plurality of display modules; and at least one
display module, among a plurality of display modules
included in the identified at least one group, may be con-
figured to display the decomposed re-scaled image based on
the information on the position, and remaining display
modules other than the at least one display module, among
the plurality of display modules included in the identified at
least one group, may not be driven.

[0014] The processor may be configured to: based on a
presence of an area, among areas corresponding to the
identified at least one group, in which the re-scaled image is
not displayed being identified based on the information on
the position, control to transmit a background image to be
displayed on the area in which the re-scaled image is not
displayed to the identified at least one group.

[0015] The processor may be configured to: control to
transmit a background image to be displayed on at least one
display module included in remaining groups, other than the
identified at least one group, to the remaining groups
through at least one port connected to the remaining groups.
[0016] At least one display module included in a remain-
ing group, other than the identified at least one group, may
not be driven.

[0017] Each of the plurality of display cabinets may
include a plurality of display modules; and each of the
plurality of display modules may include a plurality of micro
light emitting diode (LED).

[0018] In accordance with another aspect of the disclo-
sure, a controlling method of an electronic apparatus
includes: scaling an image received from an external device
based on a resolution of a modular display apparatus includ-
ing a plurality of display cabinets divided into a plurality of
groups; re-scaling the scaled image based on a resolution
selected in accordance with a user input; identifying at least
one group, among the plurality of groups, based on a
position in which the re-scaled image is to be displayed;
decomposing the re-scaled image into a plurality of images
based on the identified at least one group; and transmitting
the decomposed re-scaled image to each of the identified at
least one group through at least one port, among a plurality
of ports respectively connected to the plurality of groups,
connected to the identified at least one group.
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[0019] A size of the re-scaled image may be identified
based on the resolution selected in accordance with the user
input.

[0020] The re-scaling may include: transmitting the scaled
image to the modular display apparatus; and based on
receiving the user input while the transmitted scaled image
1s displayed on the modular display apparatus, re-scaling the
scaled image based on the resolution selected in accordance
with the user input.

[0021] The resolution of the modular display apparatus
may be identified based on a number of pixels included in
the plurality of display cabinets; and the resolution selected
in accordance with the user input may be lower than the
resolution of the modular display apparatus.

[0022] The method may further include: identifying a
position in which the decomposed re-scaled image is to be
displayed by the plurality of groups based on the resolution
of the modular display apparatus and the resolution of the
re-scaled image; and transmitting, to the identified at least
one group, information on the identified position in which
the decomposed re-scaled image is to be displayed.

[0023] Each of the plurality of display candidates may
include a plurality of display modules; and at least one
display module, among a plurality of display modules
included in the identified at least one group, may be con-
figured to display the decomposed re-scaled image based on
the information on the position, and remaining display
modules other than the at least one display module, among
the plurality of display modules included in the identified at
least one group, may not be driven.

[0024] The method may further include: based on a pres-
ence of an area, among areas corresponding to the identified
at least one group, in which the re-scaled image is not
displayed being identified based on the information on the
position, transmitting a background image to be displayed
on the area in which the re-scaled image is not displayed to
the identified at least one group.

[0025] The method may further include: transmitting a
background image to be displayed on at least one display
module included in remaining groups, other than the iden-
tified at least one group, to the remaining groups through at
least one port connected to the remaining groups.

[0026] At least one display module included in a remain-
ing group, other than the identified at least one group, may
not be driver.

[0027] Each of the plurality of display cabinets may
include a plurality of display modules; and each of the
plurality of display modules may include a plurality of micro
light emitting diode (LED).

[0028] In accordance with another aspect of the disclo-
sure, a controlling method of an electronic apparatus
includes: scaling an image based on a resolution for dis-
playing the image on a modular display apparatus including
a plurality of display cabinets divided into a plurality of
groups, the resolution for displaying the image being less
than a resolution of the modular display apparatus; identi-
fying at least one group, among the plurality of groups,
based on a position in which the scaled image is to be
displayed; obtaining, from the scaled image, a plurality of
images based on the identified at least one group; and
transmitting the plurality of images to the identified at least
one group.
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[0029] A size of the scaled image may be identified based
on the resolution for displaying the image, selected in
accordance with a user input.

[0030] The scaling may include: transmitting the image to
the modular display apparatus; and based on receiving a user
input while the transmitted image is displayed on the modu-
lar display apparatus, scaling the image based on the reso-
lution for displaying the image, selected in accordance with
the user input.

[0031] The method may further include: identifying a
position in which the scaled image is to be displayed by the
plurality of groups based on the resolution of the modular
display apparatus and the resolution of the scaled image; and
transmitting, to the identified at least one group, information
on the identified position in which the scaled image is to be
displayed.

[0032] Each of the plurality of display candidates may
include a plurality of display modules; and at least one
display module, among a plurality of display modules
included in the identified at least one group, may be con-
figured to display the scaled image based on the information
on the position, and remaining display modules other than
the at least one display module, among the plurality of
display modules included in the identified at least one group,
may not be driven.

[0033] In accordance with another aspect of the disclo-
sure, a non-transitory computer-readable recording medium
has recorded thereon at least one instruction executable by
a processor to perform a controlling method of an electronic
apparatus, the method including: scaling an image received
from an external device based on a resolution of a modular
display apparatus including a plurality of display cabinets
divided into a plurality of groups; re-scaling the scaled
image based on a resolution selected in accordance with a
user input; identifying at least one group, among the plu-
rality of groups, based on a position in which the re-scaled
image is to be displayed; decomposing the re-scaled image
into a plurality of images based on the identified at least one
group; and transmitting the decomposed re-scaled image to
each of the identified at least one group through at least one
port, among a plurality of ports respectively connected to the
plurality of groups, connected to the identified at least one

group.
BRIEF DESCRIPTION OF THE DRAWINGS

[0034] The above and other aspects, features, and advan-
tages of certain embodiments of the present disclosure will
be more apparent from the following description taken in
conjunction with the accompanying drawings, in which:
[0035] FIG. 1A is a view illustrating a cabinet, according
to an embodiment;

[0036] FIG. 1B is a view illustrating a cabinet, according
to an embodiment;

[0037] FIG. 1C is a view illustrating a cabinet, according
to an embodiment;

[0038] FIG. 1D is a view illustrating an image displayed
by a modular display apparatus according to an embodi-
ment;

[0039] FIG. 2 is a block diagram illustrating an electronic
apparatus, according to an embodiment;

[0040] FIG. 3 is a view illustrating a connection structure
between an electronic apparatus and a modular display
apparatus, according to an embodiment;
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[0041] FIG. 4A is a view illustrating a display of a
re-scaled image in a modular display apparatus according to
an embodiment;

[0042] FIG. 4B is a view illustrating a display of a
re-scaled image in a modular display apparatus according to
an embodiment;

[0043] FIG. 4C is a view illustrating a display of a
re-scaled image in a modular display apparatus according to
an embodiment;

[0044] FIG. 4D is a view illustrating a display of a
re-scaled image in a modular display apparatus according to
an embodiment;

[0045] FIG. 4E is a view illustrating a display of a
re-scaled image in a modular display apparatus according to
an embodiment;

[0046] FIG. 4F is a view illustrating a display of a re-
scaled image in a modular display apparatus according to an
embodiment;

[0047] FIG. 51s a view illustrating a display of a re-scaled
image in a modular display apparatus according to an
embodiment;

[0048] FIG. 6 is a view illustrating a display of a back-
ground image in an area where a re-scaled image is not
displayed in a modular display apparatus according to an
embodiment;

[0049] FIG. 7 is a block diagram illustrating a modular
display apparatus, according to an embodiment; and
[0050] FIG. 8 is a flowchart illustrating a controlling
method of an electronic apparatus according to an embodi-
ment.

DETAILED DESCRIPTION

[0051] Hereinafter, embodiments of the disclosure will be
described in detail with reference to the accompanying
drawings. It is understood, however, that the disclosure is
not limited to embodiments described herein.

[0052] Hereinafter, it is understood that expressions such
as “at least one of,” when preceding a list of elements,
modify the entire list of elements and do not modify the
individual elements of the list. For example, the expressions
“at leastone of [A], [B], and [C]” or “at least one of [A], [B],
or [C]” means only A, only B, only C, A and B, B and C, A
and C, or A, B, and C.

[0053] FIGS. 1A to 1C are views illustrating a cabinet 110
according to an embodiment.

[0054] A cabinet 110 according to an embodiment may
include at least one display module.

[0055] For example, referring to FIG. 1A, a cabinet 110
according to an embodiment may include six display mod-
ules 111 to 116. Each display module 111 to 116 may be
physically connected.

[0056] Each of the plurality of display modules 111 to 116
may be implemented as a light emitting diode (LED) display
module including an inorganic LED.

[0057] Specifically, referring to FIG. 1B, each of the
display modules 111 to 116 may be implemented as an LED
display module that includes a plurality of LEDs 11 that
implement a red LED, a green LED, and a blue LED, which
are sub-pixels, as one pixel.

[0058] Here, a plurality of pixels may be arranged in a
matrix form (for example, MxN, where M and N are natural
numbers). Specifically, the matrix may be in the same
arrangement (e.g., M=N, where M and N are natural num-
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bers, 16x16 format, 24x24 format, etc.), or may be another
arrangement (e.g., M#N, where M and N are natural num-
bers).

[0059] According to an embodiment, the LEDs of the
LED display module may be implemented as a micro LED.
Here, the micro LED may be an LED having a size about 5
to 100 micrometers, and may be a superminiature light
emitting element that emits light by itself without a color
filter.

[0060] Further, the modular display apparatus 100 accord-
ing to an embodiment may be implemented to be bezel-less
and may display a seamless image in which there is no
disconnection between modules 111 to 116 and/or between
cabinets in displaying an image.

[0061] However, the LED display module is merely an
example, and the display module may be implemented in
other forms. For example, according to various other
embodiments, the display module may be implemented as a
liquid crystal display (LCD) panel that is a planer display
panel, an organic LED (OLED) panel, an active matrix
OLED (AMOLED) panel, a plasma display panel (PDP), or
the like. Hereinafter, for convenience of description, the
display module according to an embodiment is exemplified
as the LED display module.

[0062] Referring back to FIG. 1A, the cabinet 110 accord-
ing to an embodiment may be implemented in a form in
which the plurality of display modules 111 to 116 are
combined in a 2x3 format.

[0063] It is understood that the LED display module in a
2x3 format is merely an example, and the arrangement
format and the number of the LED display modules may
vary in a diverse manner.

[0064] The cabinet 110 may include a base plate capable
of mounting the display modules 111 to 116, respectively.
For example, the base plate may be implemented in a
manner that each display module may be mounted on the
front surface of the base plate.

[0065] The cabinet 110 according to an embodiment may
include a plurality of couplers 120-1 to 120-3 for coupling
the cabinet 100 with one or more other cabinets. The
positions and number of couplers 120-1 to 120-3 of FIG. 1A
is merely exemplary, and the positions and number of the
couplers may vary in a diverse manner.

[0066] Accordingly, the cabinet 110 according to an
embodiment may be implemented as a modular display
apparatus 100 through coupling with one or more cabinets.
[0067] For example, referring to FIG. 1C, a plurality of
cabinets 110-1 to 110-16 according to an embodiment may
be coupled in a 4x4 format, to implement the modular
display apparatus 100 such as a video wall. It is understood,
however, that the modular display apparatus in a 4x4 format
is only an example, and the arrangement and the number of
the cabinet may vary in a diverse manner.

[0068] The modular display apparatus 100 may display an
image through a display module included in each of the
plurality of cabinets 110-1 to 110-16. Here, the image may
be an image received from an external device, a prestored
image, etc.

[0069] As illustrated in FIG. 1D, the modular display
apparatus 100 according to an embodiment may display an
image through a plurality of cabinets 110-1 to 110-16. A
specific description regarding an image display method of
the modular display apparatus 100 is provided below.
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[0070] FIG. 2 is a block diagram illustrating an electronic
apparatus 200 according to an embodiment.

[0071] Referring to FIG. 2. an electronic apparatus 200
according to an embodiment includes an interface 210 and
a processor 220.

[0072] The interface 210 may be connected to the modular
display apparatus 100. As described above, the modular
display apparatus 100 may be a display apparatus that
physically connects the plurality of cabinets.

[0073] The interface 210 may be connected to the modular
display apparatus 100 through a port. To be specific, the
interface 210 may be connected to the modular display
apparatus 100 through a cable connected to the port. Here,
the cable may be a high definition multimedia interface
(HDMI) cable. The HDMI cable is merely an example, and
it is understood that the cable may vary. For example, the
cable may be a digital visual interface (DVI) cable, a low
voltage differential signals (LVDS) cable, an optical cable,
etc.

[0074] In addition, the interface 210 may be connected to
the modular display apparatus 100 through wireless com-
munication. In this case, the interface 210 may include a
Wi-Fi chip, a Bluetooth chip, a wireless communication
chip, or the like.

[0075] The intetrface 210 may be connected to the modular
display apparatus 100 through each of a plurality of ports.
[0076] For example, as illustrated in FIG. 1C, in the case
of the modular display apparatus 100 in which the plurality
of cabinets 110-1 to 110-16 are coupled in a 4x4 format, the
interface 210 may be connected to the plurality of cabinets
110-1 to 110-16 through each of a plurality of ports. For this
purpose, the interface 210 may include at least 16 ports that
may be connected to each of the plurality of cabinets 110-1
to 110-16.

[0077] According to another embodiment, the interface
210 may be connected to some cabinets among the plurality
of cabinets through each of the plurality of ports.

[0078] For example, the interface 210 may be connected
to some cabinets 110-5 to 110-8 and 110-13 to 110-16 among
the plurality of cabinets 110-1 to 110-16 through each of a
plurality of ports. For this purpose, the interface 210 may
include at least eight or more ports that can be connected to
each of some cabinets 110-5 to 110-8 and 110-13 to 110-16.
[0079] Specifically, referring to FIG. 3, a connector that
may be connected to each of a plurality of ports of the
electronic apparatus 200 may be included on a rear surface
of each cabinet 110-1 to 110-16 forming the modular display
apparatus 100. Further, the electronic apparatus 200 may be
connected to some (but not all) cabinets 110-5 to 110-8 and
110-13 to 110-16 that form the modular display apparatus
100 through each of the plurality of ports.

[0080] As such, through connection with some cabinets
110-5 to 110-8 and 110-13 to 110-16, the module display
apparatus 100 and/or the electronic apparatus 200 may
reduce probability of error occurrence in data transmission
by cable damage and save cost of a product.

[0081] Hereinbelow, for convenience of description, it has
been described that the modular display apparatus 100 and
the electronic apparatus 200 according to an embodiment are
connected as illustrated in FIG. 3, but this connection
structure is merely exemplary, and the connection structure
may vary according to various embodiments.

[0082] The processor 220 controls overall operations of
the electronic apparatus 200. For this purpose, the processor
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220 may include one or more of a central processing unit
(CPU), an application processor (AP), a communication
processor (CP), etc.

[0083] The processor 220 may scale a resolution of an
image. The image may be an image received from an
external device such as a server, a set-top box, a universal
serial bus (USB) storage, a personal computer (PC), a
smartphone, etc., or an image stored in a storage.

[0084] Specifically, the processor 220 may scale a reso-
lution of an image bead on the resolution of the modular
display apparatus 100.

[0085] For example, if (or based on) the resolution of the
modular display apparatus 100 is 3,840x2,160, and the
number of pixels of the modular display apparatus 100 is
8,294,400, the processor 220 may scale the resolution of the
image to 4K resolution. Alternatively, when (or based on)
the horizontal and vertical resolution of the modular display
apparatus 100 is 7680x4320, and the number of pixels of the
modular display apparatus 100 is 33,177,600, the processor
220 may scale the resolution of the image to 8K resolution.
[0086] As an embodiment, when the electronic apparatus
200 is connected to the modular display apparatus 100 that
provides an 8K resolution, the processor 220, when (or
based on) an image of 4K resolution is received from an
external device, may upscale the resolution of the received
image to 8K.

[0087] For this purpose, the electronic apparatus 200 may
pre-store information on the resolution of the modular
display apparatus 100. Alternatively, the electronic appara-
tus 200 may receive information on the resolution of the
display apparatus 100 from the modular display apparatus
100 or via a user input.

[0088] The processor 220 may transmit the scaled image
to the modular display apparatus 100 through the interface
210.

[0089] By way of example, the processor 220 may divide
a plurality of cabinets forming the modular display appara-
tus 100 into a plurality of groups in a vertical or a horizontal
direction, and transmit a scaled image to the plurality of
groups through a port connected to each of the plurality of
groups.

[0090] The plurality of groups may be divided based on a
port (or ports) connected to the modular display apparatus
100.

[0091] For example, as illustrated in FIG. 3, when the
modular display apparatus 100 has a structure in that 16
cabinets are arranged and coupled in a 4x4 format, and the
fifth to eighth cabinets 110-5 to 110-8 of the modular display
apparatus 100 are connected to each of the first to fourth
ports of the electronic apparatus 200, the processor 220 may
divide (or group) a first cabinet 110-1 connected to the fifth
cabinet 110-5 in a daisy-chain method and the fifth cabinet
110-5 into a first group, divide the second cabinet 110-2
connected to the sixth cabinet 110-6 by a daisy-chain
method and the sixth cabinet 110-6 into a second group,
divide a third cabinet 110-3 connected to the seventh cabinet
110-7 by a daisy-chain method and the seventh cabinet
110-7 into a third group, and divide a fourth cabinet 110-4
connected to the eighth cabinet 110-8 by a daisy-chain
method and the eighth cabinet 110-8 into a fourth group.
[0092] When the thirteenth to sixteenth cabinets 110-13 to
110-16 of the modular display apparatus 100 are connected
to the fifth to eighth ports of the electronic apparatus 200,
respectively, the processor 220 may divide (or group) the
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ninth cabinet 110-9 connected by a daisy-chain method and
the thirteenth cabinet 110-13 into a fifth group, divide a tenth
cabinet 110-10 connected to the fourteenth cabinet 110-14
by a daisy-chain method and the fourteenth cabinet 110-14
into a sixth group, divide an eleventh cabinet 110-11 con-
nected to a fifteenth cabinet 110-15 by a daisy-chain method
and the fifteenth cabinet 110-15 into a seventh group, and
divide a twelfth cabinet 110-12 connected to a sixteenth
cabinet 110-16 by a daisy-chain method and sixteenth cabi-
net 110-16 into an eighth group.

[0093] The processor 220 may decompose a scaled image.
The decomposed image may be an image that is obtained by
decomposing a scaled image based on the number of a
plurality of cabinets and each position of the cabinet.

[0094] For example, as described above, when a plurality
of cabinets 110-1 to 110-16 are arranged in a format of 4x4,
the processor 220 may divide the scaled image into 16 equal
parts by dividing a scaled image into four equal parts from
a left side to a right side and divide the scaled image into
four equal parts from an upper side to a lower side.

[0095] The processor 220 may identify an image (or image
portions) corresponding to the first and fifth cabinets 110-1
and 110-5, among the image that is divided into 16 equal
portions, into an image corresponding to a first group,
identify an image corresponding to the second to the sixth
cabinets 110-2 and 110-6 into an image corresponding to a
second group, identify an image corresponding to the third
and seventh cabinets 110-3 and 110-7 into an image corre-
sponding to a third group, identify an image corresponding
to the fourth and eighth cabinets 110-4 and 110-8 into an
image corresponding to a fourth group, identify an image
corresponding to the ninth and thirteenth cabinets 110-9 and
110-13 as an image corresponding to the fifth group, identify
an image corresponding to the tenth and fourteenth cabinet
110-10 and 110-14 into an image corresponding to a sixth
group, identify an image corresponding to eleventh and
fifteenth cabinets 110-11 and 110-15 into an image corre-
sponding to a seventh group, and identify an image corre-
sponding to twelfth and sixteenth cabinets 110-12 and
110-16 into an image corresponding to an eighth group.

[0096] The processor 220 may transmit an image (or
image portions) corresponding to each group to each of the
plurality of groups through each of the plurality of ports.
Specifically, the processor 220 may transmit an image
corresponding to each group to each of the first through
eighth groups through each of the first through eighth ports,
respectively.

[0097] Accordingly, the modular display apparatus 100
may display a scaled image.

[0098] Specifically, when (or based on) the image corre-
sponding to the first group is transmitted in the fifth cabinet
110-5 from the first port of the electronic apparatus 200, the
modular display apparatus 100 may transmit or provide the
received image to the first cabinet 110-1 connected by a
daisy-chain method, and when (or based on) the image
corresponding to the second group is transmitted to the sixth
cabinet 110-6 from the second port, the received image may
be transmitted or provided to the second cabinet 110-2
connected by the daisy-chain method. Similarly, each cabi-
net connected to a port of the electronic apparatus 200 may
perform the same operation as the above-described method.

[0099] The modular display apparatus 100 may reproduce
an image corresponding to a position of each cabinet in a
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received image by cropping through a timing controller
(T-CON) included in each cabinet.

[0100] To be specific, the first cabinet 110-1 may crop and
reproduce an image corresponding to the first cabinet among
an image corresponding to the first group, the fifth cabinet
110-5 may crop and reproduce an image corresponding to
the fifth cabinet from an image corresponding to the first
group, the second cabinet 110-2 may crop and reproduce an
image corresponding to a second cabinet from an image
corresponding to the second group, the sixth cabinet 110-6
may crop and reproduce an image corresponding to the sixth
cabinet from an image corresponding to the second group,
etc. Similarly, another cabinet connected to a port of the
electronic apparatus 200 may perform the same operation as
the above method.

[0101] The modular display apparatus 100 may display a
scaled image.
[0102] The processor 220 may re-scale a scaled image

based on a resolution selected, for example, according to a
user input. The size of the re-scaled image may be identified
based on the resolution selected according to the user input
as described above. For example, when the resolution of the
scaled image is 8K and the resolution selected according to
a user input is 4K, the re-scaled image may be an image
having a width by height of 3840x2160 (pixel).

[0103] The resolution of the re-scaled image may be
selected according to a user input for selecting a specific
resolution or may be selected according to a user input for
selecting an area on which the re-scaled image is to be
displayed. To be specific, when a user input to select at least
two display modules, among a plurality of display modules
included in the modular display apparatus 100, is input, the
processor 220 may identify a display area on which the
re-scaled image is to be displayed based on the coordinate
information of the selected display module.

[0104] For example, when a display module correspond-
ing to coordinate (1, 1) and a display module corresponding
to coordinate (2, 2) is selected among a plurality of display
modules included in the modular display apparatus 100, the
processor 220 may identify the display module correspond-
ing to coordinate (1, 1), a display module corresponding to
coordinate (1, 2), a display module corresponding to coor-
dinate (2, 1), and a display module corresponding to coor-
dinate (2, 2) as a display area. The processor 220 may
identify a resolution of a display area based on a number of
pixels included in a corresponding display area and re-scale
the scaled image based on the resolution of the display area.

[0105] While the scaled image is being displayed in the
modular display apparatus 100, if (or based on) the user
input to change the resolution is received, the processor 220
may re-scale the scaled image based on the resolution
selected according to the user input. The processor 220,
when (or based on) it is pre-identified that an image is
displayed with a resolution different from the resolution of
the modular display apparatus 100, may re-scale the scaled
image with the pre-identified resolution.

[0106] The processor 220 may transmit the re-scaled
image to the modular display apparatus 100 through the
interface 210.

[0107] The processor 220 may identify at least one group,
among a plurality of groups constituting the modular display
apparatus 100, based on a position on which the re-scaled
image is to be displayed, and transmit the re-scaled image to
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the identified group through at least one port that is con-
nected to the identified group, among a plurality of ports.
[0108] The position where the re-scaled image is to be
displayed may be defaulted to a central area of the modular
display apparatus 100 or may be set or changed in accor-
dance with a user input in various manners. For example, the
position in which the re-scaled image is to be displayed may
be one of an upper area, a lower area, an upper left area, a
lower left area, an upper right area, or a lower right area.
[0109] In identifying at least one group among a plurality
of groups, the processor 220 may identify at least one group
described above, in consideration of the resolution of the
modular display apparatus 100 and the resolution of the
re-scaled image.

[0110] For example, when the modular display apparatus
100 has a structure in which 16 cabinets having a resolution
of 1920x1080 are arranged and combined in a 4x4 format,
if the horizontal and vertical resolution of the modular
display apparatus 100 is 7680x4320, the resolution of the
re-scaled image is 5760x3240, and the position in which the
re-scaled image is to be displayed is set to an upper left area,
the processor 220 may identify a first group including the
first and fifth cabinets 110-1 and 110-5, a second group
including the second and sixth cabinets 110-2 and 110-6, a
third group including the third and sixth cabinets 110-3 and
110-6. a fifth group including the ninth cabinet 110-9, a sixth
group including the tenth cabinet 110-10, and a seventh
group including the eleventh cabinet 110-11, among the first
to sixteenth cabinets 110-1 to 110-16, as groups to which the
re-scaled image is to be transmitted.

[0111] The processor 220 may transmit the re-scaled
image to each identified group through at least one port
connected to the identified group, among a plurality of ports.
The re-scaled image transmitted to each group may be an
image corresponding to each group.

[0112] The processor 220 may decompose the re-scaled
image. Here, the decomposed image refers to an image that
is obtained by decomposing the re-scaled image based on
the number of a plurality of cabinets included in the iden-
tified group and the position of each cabinet.

[0113] For example, as illustrated in FIG. 4A, when the
plurality of cabinets included in the identified group is
arranged in a 3x3 format, the processor 220 may divide the
scaled image into nine equal parts by dividing the re-scaled
image into three parts from the left side to the right side and
into three parts from the upper side to the lower side (i.e.,
three rows and three columns).

[0114] The processor 220 may identify the image corre-
sponding to the first and fifth cabinets 110-1 and 110-5 as an
image corresponding to the first group, identify the image
corresponding to the second and sixth cabinets 110-2 and
110-6 as an image corresponding to the second group,
identify an image corresponding to the third and seventh
cabinets 110-3 and 110-7 as an image corresponding to the
third group, identify an image corresponding to the ninth
cabinet 110-9 as an image corresponding to the fifth group,
identify an image corresponding to the tenth cabinet 110-10
as an image corresponding to the sixth group, and identify
an image corresponding to the eleventh cabinet 110-11 as an
image corresponding to the seventh group, from the image
that is divided into nine equal parts.

[0115] The processor 220 may transmit (e.g., control to
transmit) an image corresponding to each group to each of
the plurality of groups through each of the plurality of ports.
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To be specific, the processor 220 may transmit an image
corresponding to the first group to the first group through the
first port, transmit an image corresponding to the second
group to the second group through the second port, transmit
an image corresponding to the third group to the third group
through the third port, transmit an image corresponding to
the fifth group to the fifth group through the fifth port,
transmit an image corresponding to the sixth group to the
sixth group, and transmit an image corresponding to the
seventh group to the seventh group.

[0116] The processor 220 may transmit (e.g., control to
transmit) information on a position on which an image
corresponding to each group is to be displayed to each of the
plurality of groups.

[0117] For example, when transmitting an image corre-
sponding to the first group to the first group through the first
port, the processor 220 may transmit information on a
position in which an image corresponding to a first group is
to be displayed in the first group to the first group, so that an
image corresponding to the first cabinet 110-1 is displayed
on the first cabinet 110-1 from the image (or images)
corresponding to the first group, and an image correspond-
ing to the fifth cabinet 110-5 is displayed on the fifth cabinet
110-5 from the image (or images) corresponding to the first
group. For example, the processor 220 may transmit, to the
first group, an image corresponding to the first group in
which a first identifier is included in or for the image
corresponding to the first cabinet 110-1 and a fifth identifier
is included in or for an image corresponding to the fifth
cabinet 110-5. Similarly, when transmitting an image to the
second to the fourth groups, the processor 220 may transmit
information on a position on which an image corresponding
to each group is to be displayed to each of the plurality of
groups.

[0118] When transmitting an image corresponding to the
fifth group to the fifth group through the fifth port, the
processor 220 may transmit information on a position in
which an image corresponding to the fifth group is to be
displayed on the fifth group to the fifth group, so that an
image corresponding to the fifth group is displayed on the
ninth cabinet 110-9.

[0119] The modular display apparatus 100 may display an
image corresponding to the fifth group through the ninth
cabinet 110-9 among the ninth and thirteenth cabinets 110-9
and 110-13 included in the fifth group, and may not drive a
plurality of display modules included in the thirteenth cabi-
net 110-13.

[0120] Similarly, in each of the sixth group and the sev-
enth group, the modular display apparatus 100 may display
an image in the tenth and eleventh cabinets 110-10 and
110-11 and may not drive a plurality of display modules
included in the fourteenth and fifteenth cabinets 110-14 and
110-15.

[0121] The fourth and eighth groups of the modular dis-
play apparatus 100 do not receive an image from the
electronic apparatus 200 and the modular display apparatus
100 may not drive a plurality of display modules included in
the fourth group and the eighth group.

[0122] In the present embodiment, a display module is not
driven in an area where an image is not displayed, and thus,
there is an effect of reducing power consumption.

[0123] As described above, a position in which a re-scaled
image is to be displayed may be one of an upper area, a
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lower area, an upper left area, an upper right area, and a
lower right area of the modular display apparatus 100.
[0124] Accordingly, the modular display apparatus 100
may display the re-scaled image in the lower left area, as
shown in FIG. 4B, or the re-scaled image in the upper right
area, as shown in FIG. 4C. As shown in FIG. 4D, a re-scaled
image may be displayed in the lower right area, and as
shown in FIG. 4E, the re-scaled image may be displayed in
an upper area. As shown in FIG. 4F, a re-scaled image may
be displayed in a lower area.

[0125] As described above, displaying a re-scaled image
in various areas is possible, and thus, the modular display
apparatus 100 and/or the electronic apparatus 200 may
provide an image that meets user’s needs. As illustrated in
FIGS. 4B to 4F, a method of displaying an image may be
applied in a same or similar manner as described above with
reference to FI1G. 4A.

[0126] Meanwhile, as shown in FIG. 5, the modular dis-
play apparatus 100 has a structure in which 16 cabinets
having a resolution of 1920x1080 are arranged in a 4x4
format. In this case, if the horizontal and vertical resolution
of the modular display apparatus 100 is 7680x4320, the
resolution of the re-scaled image is 5760x3240, and the
position at which the re-scaled image is to be displayed is set
to the center area, the processor 220 may identify the first
group including the first and fifth cabinets 110-1 and 110-5,
the second group including the second and the sixth cabinets
110-2 and 110-6, the third group including the third and
seventh cabinets 110-3 and 110-7, the fourth group including
the fourth and eighth cabinets 110-4 and 110-8, the fifth
group including the ninth and thirteenth cabinets 110-9 and
110-13, the sixth group including the tenth and fourteenth
cabinet 110-10 and 110-14, the seventh group including the
eleventh and fifteenth cabinets 110-11 and 110-15, and the
eighth group including the twelfth and sixteenth cabinets
110-12 and 110-16 as groups to which the re-scaled image
is to be transmitted.

[0127] The processor 220 may transmit a re-scaled image
to a group through at least one port connected to the
identified group, among a plurality of ports. The re-scaled
image transmitted to each group may be an image respec-
tively corresponding to each group.

[0128] The processor 220 may decompose the re-scaled
image. The decomposed image refers to an image that is
obtained by decomposing the re-scaled image based on the
number of a plurality of cabinets included in the identified
group and the position of each cabinet.

[0129] For example, as shown in FIG. 5, when a plurality
of cabinets included in the identified group are arranged in
4%4 format, the processor 220 may divide the scaled image
into 16 equal parts by dividing the re-scaled image of which
aspect ratio is 5760:3240 located at the central area of the
virtual area of which aspect ratio is 7680:4320 into four
equal parts from the left side to the right side and by into four
equal parts from the upper side to the lower side.

[0130] Among the image that is divided into 16 equal
parts, the processor 220 may identify an image correspond-
ing to the first and fifth cabinets 110-1 and 110-5 as an image
corresponding to the first group, identify an image corre-
sponding to the second and sixth cabinets 110-2 and 110-6
as an image corresponding to the second group, identify an
image corresponding to the third and seventh cabinets 110-3
and 110-7 as an image corresponding to the third group,
identify an image corresponding to the fourth and eighth
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cabinets 110-4 and 110-8 as an image corresponding to the
fourth group, identify an image corresponding to the fifth
and ninth cabinets 110-5 and 110-9 as an image correspond-
ing to the fifth group, identify an image corresponding to the
tenth and thirteenth cabinets 110-10 and 110-13 as an image
corresponding to a sixth group, identify an image corre-
sponding to the eleventh and fifteenth cabinets 110-11 and
110-15 as an image corresponding to a seventh group, and
identify an image corresponding to the twelfth and sixteenth
cabinets 110-12 and 110-16 as an image corresponding to
the eighth group.

[0131] The processor 220 may transmit an image corre-
sponding to each group to each of the plurality of groups
through each of the plurality of ports. Specifically, the
processor 220 may transmit each of the images correspond-
ing to the first through eighth groups to each of the first
through eighth groups through each of the first through
eighth ports, respectively.

[0132] The processor 220 may transmit information on a
position on which an image corresponding to each group is
to be displayed to each of the plurality of groups.

[0133] Specifically, the processor 220 may transmit infor-
mation on a position on which an image corresponding to
each cabinet is to be displayed to each of the plurality of
groups. According to an embodiment, the position on which
an image is to be displayed may be represented as a
coordinate.

[0134] For example, referring to FIG. 5, when the second
cabinet 110-2 is a cabinet having a resolution of 1920x1080,
the pixels of the lower left correspond to the coordinate (1,
1), the pixels of the right upper end correspond to coordinate
(1920, 1080), and the remaining pixels can also be repre-
sented by coordinates. In the second cabinet 110-2, when the
position on which the image is to be displayed is a lower area
when the entire area of the second cabinet 110-2 is divided
into two equal parts in a horizontal direction, the processor
220 may transmit, to the second group, information that the
pixel corresponding to coordinate (1, 1) to the pixel corre-
sponding to coordinate (960, 540) is the positions on which
an image is to be displayed.

[0135] Accordingly, as for the second cabinet 110-2, the
modular display apparatus 100 may display an image cor-
responding to the second cabinet 110-2 in an area including
the pixel corresponding to coordinate (1, 1) to the pixel
corresponding to coordinate (960, 540), among the entire
area of the second cabinet 110-2.

[0136] Similarly, the processor 220 may transmit the infor-
mation on the position on which the image is to be displayed
by each cabinet to the modular display apparatus 100, for
first, third, fifth, eighth, ninth, and twelfth to sixteenth
cabinets 110-1, 110-3 to 110-5, 110-8, 110-9, 110-12 to
110-16.

[0137] The modular display apparatus 100 may display a
re-scaled image on the central area of a screen as illustrated
in FIG. 5.

[0138] It is understood that the information on a position
including the aforementioned coordinate is merely exem-
plary, and information on the position on which an image is
to be displayed is not limited thereto.

[0139] For example, the processor 220 may transmit an
image signal including a blank area and an image area to the
second group described above. In this case, the modular
display apparatus 100 may identify a plurality of display
modules corresponding to a blank area and an image area



US 2020/0234628 Al

among a plurality of display modules corresponding to the
second group, and display an image corresponding to the
second group through a plurality of display modules corre-
sponding to the image area.

[0140] It has been described that an area in which the
re-scaled image is not displayed is processed to black, but it
is understood that one or more other embodiments are not
limited thereto.

[0141] For example, referring to FIG. 6, an area in which
the re-scaled image is not displayed may display a back-
ground image around the modular display apparatus 100
according to another embodiment.

[0142] The processor 220 may transmit the background
image other than the aforementioned re-scaled image to each
of a plurality of groups of the modular display apparatus
100. The processor 220 may transmit information on a
position where the background image is to be displayed to
each of a plurality of groups.

[0143] For example, in the above-described embodiment,
the processor 220 may transmit (e.g., control to transmit)
information to the second group that pixels corresponding to
the coordinate (1, 1) to coordinate (960, 540) of the second
cabinet 110-2 are the position where the re-scaled image is
to be displayed, and the information that the pixels corre-
sponding to coordinate (1, 541) to coordinate (1920, 1080)
are the position where the background image is to be
displayed. Similarly, by applying the same technical idea in
the case of another group, the processor 220 may transmit,
to each group, a background image to be displayed in an area
where the re-scaled image is not displayed.

[0144] As illustrated in FIG. 6, an effect may be provided
in that a background image may be displayed on an area
where the re-scaled image is not displayed, and as if the
re-scaled image is displayed on a wall.

[0145] The background image may be obtained from an
image that captures an area around the modular display
apparatus 100. Alternatively, the background image may be
obtained from an image that captures a rear area of the
modular display apparatus 100. Further, the background
image may be selected by a user or pre-set, pre-stored, etc.

[0146] In addition, although an embodiment in which a
background image is displayed in an area where the re-
scaled image is not displayed has been described, the
disclosure may display various images other than the back-
ground image in an area where the re-scaled image is not
displayed. For example, the disclosure may display a re-
scaled image in some areas of the modular display apparatus
100, and may display various images such as a broadcast
image, a pre-stored photo, a watch object, or the like, in
some remaining areas of the modular display apparatus 100.

[0147] FIG. 7 is a block diagram illustrating a modular
display apparatus 100 according to an embodiment. As
described above, the modular display apparatus 100 may be
a display apparatus that physically connects a plurality of
cabinets. Referring to FIG. 7, a modular display apparatus
100 according to an embodiment includes first to Nth
cabinets 110-1,110-2, . . ., 110-p, a storage 120, a processor
130 (e.g., at least one processor), an interface 140, a com-
municator 150 (e.g., a communication interface, communi-
cation circuitry, etc.), a microphone 160, a speaker 170, and
a manipulator 180. It is understood, however, that one or
more of the aforementioned components may be omitted
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and/or one or more additional components may be included
in the modular display apparatus 100 according to various
embodiments.

[0148] Each of the first to Nth cabinets 110-1, 110-2, . . .
, 110-», may include at least one display module, e.g., six
display modules as illustrated in FIG. 1A. Each display
module in the respective cabinet may be physically con-
nected. Further, each display module may be implemented
as at least one of an LED display module (or an LED-backlit
display module), an LCD panel, an OLED panel, an AMO-
LED panel, a PDP, etc. Further, the first to Nth cabinets
110-1, 110-2, . . ., 110-» may be connected in a bezel-less
fashion and may display a seamless image in which there is
no disconnection between modules and/or between cabinets
in display an image.

[0149] Each of the first to Nth cabinets 110-1, 110-2, . . .
, 110-r, may include a base plate for mounting the display
modules, respectively. For example, the base plate may be
implemented in a manner that each display module may be
mounted on the front surface of the base plate. Additionally,
one or more of the first to Nth cabinets 110-1, 110-2, . . .,
110-r, may include one or more couplers for coupling the
cabinet with one or more other cabinets.

[0150] Accordingly, the first to Nth cabinets 110-1, 110-2,
..., 110-r according to an embodiment may be imple-
mented as a modular display apparatus 100 through coupling
with one or more cabinets.

[0151] The modular display apparatus 100 may display an
image through a display module included in each of the
plurality of cabinets 110-1 to 110-16. Here, the image may
be an image received from an external device, a prestored
image, etc.

[0152] The storage 120 (e.g., at least one storage) may
store one or more instructions executable by the processor
130 to control an overall operation of the modular display
apparatus 100. Further, the storage 120 may store an image
(e.g., still image or moving image) or image portions dis-
playable on the modular display apparatus 100, audio data,
multimedia content, etc. The storage 120 may also store a
background image (or like image) displayable by one or
more of (or one or more portions of) the first to Nth cabinets
110-1, 110-2, . . ., 110-z. Moreover, the storage 120 may
store position information, identification information, reso-
lution, etc., of each of the first to Nth cabinets 110-1, 110-2,
..., 110-n, as well as overall resolution of the modular
display apparatus 100.

[0153] The storage 120 may include at least one of a
volatile storage (e.g., RAM) and a non-volatile storage (e.g.,
ROM, flash memory, a hard disk drive). Further, it is
understood that the storage 120 may be located in or relative
to one of the first to Nth cabinets 110-1, 110-2, . . ., 110-»,
may be located in or relative to some of the first to Nth
cabinets 110-1, 110-2, . . ., 110-», or may be located in or
relative to all of the first to Nth cabinets 110-1, 110-2, . . .
, 110-n.

[0154] The processor 130 controls overall operations of
the modular display apparatus 100. For this purpose, the
processor 220 may include one or more of a central pro-
cessing unit (CPU), an application processor (AP), a com-
munication processor (CP), etc. Further, the processor 130
may control image processing and/or displaying of a scaled
image received from an electronic apparatus 100 for display
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on at least one of the first to Nth cabinets 110-1, 110-2, . .
., 110-n, as described above with reference to FIGS. 4A to
4F, 5, and 6.

[0155] For example, the first to Nth cabinets 110-1, 110-2,
..., 110-r may be divided into a plurality of groups in a
vertical or a horizontal direction (e.g., by the electronic
apparatus). The processor 130 may control to display a
scaled image based on an image (or image portions) corre-
sponding to each group (or one or more of the groups) being
received through respective ports corresponding to the
groups.

[0156] Specifically, when (or based on) an image corre-
sponding to the first group is transmitted in a fifth cabinet
from a first port of the electronic apparatus 200, the proces-
sor 130 may control to transmit or provide the received
image to the first cabinet 110-1 connected by a daisy-chain
method, and when (or based on) an image corresponding to
a second group is transmitted to a sixth cabinet from a
second port, the received image may be transmitted or
provided to the second cabinet 110-2 connected by the
daisy-chain method. Similarly, each cabinet connected to a
port of the electronic apparatus 200 may perform the same
operation as the above-described method.

[0157] The processor 130 may control to reproduce an
image corresponding to a position of each cabinet in a
received image by cropping through a timing controller
(T-CON) included in each cabinet.

[0158] Further, the processor 130 may control to provide
or transmit, to the electronic apparatus 200, at least one of
position information, identification information, resolution
information, etc., of the first to Nth cabinets 110-1, 110-2, .
.., 110-n, and of the modular display apparatus 100 as a
whole.

[0159] The interface 140 may be connected to the elec-
tronic apparatus 200. The interface 140 may be connected to
the electronic apparatus 200 through a port (e.g., at least one
port). To be specific, the interface 140 may be connected to
the electronic apparatus 200 through a cable connected to
the port. Here, the cable may be a high definition multimedia
interface (HDMI) cable. The HDMI cable is merely an
example, and it is understood that the cable may vary. For
example, the cable may be a digital visual interface (DVI)
cable, a low voltage differential signals (LVDS) cable, an
optical cable, etc.

[0160] In addition, the interface 140 may be connected to
the electronic apparatus 200 through wireless communica-
tion. In this case, the interface 140 may include a Wi-Fi chip,
a Bluetooth chip, a wireless communication chip, or the like.
[0161] The interface 140 may be connected to the elec-
tronic apparatus 200 through each of a plurality of ports. For
example, as illustrated in FIG. 1C, in the case of the modular
display apparatus 100 in which the cabinets 110-1, 110-2, .
.., 110-r are coupled in a 4x4 format, the interface 140 may
connect the cabinets 110-1, 110-2, . . . , 110-» through each
of a plurality of ports. For this purpose, the interface 140
may include at least 16 ports corresponding to each of the
cabinets 110-1, 110-2, . . ., 110-7.

[0162] According to another embodiment, the interface
140 may connect, to the electronic apparatus 200, some
cabinets among the cabinets 110-1, 110-2, . . . , 110-
through each of the plurality of ports.

[0163] The communicator 150 may connect the modular
display apparatus 100 with an external source (e.g., a server,
the Internet, a local network, etc.) through a wired and/or
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wireless communication method. For example, the commu-
nicator 150 may receive an image or information for display
on the modular display apparatus 100 from an external
source.

[0164] The microphone 160 may receive an audio input,
e.g., a user voice input. For example, the processor 130 may
control an operation of the modular display apparatus 100 or
provide a control command to the electronic apparatus 200
based on a voice input received via the microphone 160.

[0165] The speaker 170 may output audio, e.g., audio
corresponding to an image signal displayed by the cabinets
110-1, 110-2. . . ., 110-n.

[0166] The manipulator 180 includes one or more input
devices or mechanisms through which a user input is receiv-
able. For example, the manipulator can include at least one
of buttons, a rotatable dial, a trackpad, a trackpad, a touch
screen, etc. The processor 130 may control an operation of
the of modular display apparatus 100 or control to provide
a command or input to the electronic apparatus 200 or
external device based on an user input received via the
manipulator 180. For example, a user input for selecting a
resolution, for scaling an image and/or for controlling a
display position of a scaled image on the cabinets 110-1,
110-2, . . ., 110-» may be received via the manipulator 180.

[0167] FIG. 8 is a flowchart illustrating a controlling
method of an electronic apparatus according to an embodi-
ment.

[0168] Referring to FIG. 8, the electronic apparatus
according to an embodiment may scale an image received
from an external device based on the resolution of a modular
display apparatus in operation S810. Here, the resolution of
the modular display apparatus may be identified based on
the number of pixels included in a plurality of display
modules of the modular display apparatus.

[0169] The electronic apparatus may re-scale the scaled
image based on a resolution selected according to a user
input in operation S820. According to an embodiment, the
electronic apparatus may transmit the scaled image to the
modular display apparatus and, while the scaled image is
being displayed on the modular display apparatus in
response to the transmission, the electronic apparatus may
re-scale the scaled image based on the resolution selected
according to the user input, if the user input is received.
Here, the resolution selected according to the user input may
be lower than the resolution of the modular display appa-
ratus.

[0170] The electronic apparatus may identify at least one
group based on the location where the re-scaled image is to
be displayed among the plurality of groups of the modular
display apparatus in operation S830. Specifically, the elec-
tronic apparatus may identify at least one group, taking into
account the location at which the re-scaled image is to be
displayed, the resolution of the modular display apparatus,
and the resolution of the re-scaled image. Here, the location
where the re-scaled image is to be displayed may be
defaulted to the central area of the modular display appara-
tus, and may be variously set and changed according to user
input.

[0171] The electronic apparatus may divide the re-scaled
image into a plurality of images based on the identified
group in operation S840. Specifically, the electronic appa-
ratus may divide the re-scaled image based on a cabinet
included in the identified group, and identify an image



US 2020/0234628 Al

corresponding to each of the plurality of cabinets included in
the same group as an image corresponding to the corre-
sponding group.

[0172] In operation S850, the electronic apparatus may
transmit, to the identified group, the decomposed re-scaled
image through at least one port connected to the identified
group among the plurality of ports. Here, the decomposed
re-scaled image may be an image corresponding to the
corresponding group. Accordingly, the modular display
apparatus may display a re-scaled image. In particular, since
the modular display apparatus displays a re-scaled image
with a selected resolution in accordance with user input at a
selected location according to user input, the disclosure may
provide an image of various sizes or proportions to the user
at various locations.

[0173] According to various embodiments as described
above, the modular display apparatus may provide an image
of a resolution consistent with a user’s needs or desires. A
user may freely select an area to display an image, and
accordingly, images of various ratios, such as 21:9, 4:3 or
16:9, may be displayed.

[0174] Since the display area may be selected according to
the user’s input, an image can be displayed in an optimal
state in the modular display apparatus. For example, if a user
selects an image of a 21:9 ratio, the modular display
apparatus according to an embodiment can select a display
area at a ratio of 21:9 to optimally display an image, e.g., via
the processor 130.

[0175] In the modular display apparatus (e.g., by control
of the processor 130), after the image is up-scaled to the
maximum panel resolution identified by the plurality of
display modules, the size of the display area is again
adjusted to the resolution selected by the user to display the
image, and the display module in the area where an image
is not displayed is not driven. Thus, power consumption may
be reduced. Alternatively, a background image correspond-
ing to a background around the modular display apparatus
may be displayed in an area where the image is not dis-
played, thereby providing a visual effect as if an image is
displayed on a wall.

[0176] While the above-described embodiments provide
an electronic apparatus 200 separate from the modular
display apparatus 100, it is understood that one or more
other embodiments are not limited thereto. For example,
according to another embodiment, the electronic apparatus
200 may be integrally provided with the modular display
apparatus 100, and/or may be implemented via the processor
130 of the modular display apparatus 100.

[0177] A non-transitory computer readable medium which
stores a program for sequentially executing a method for
controlling an electronic apparatus according to an embodi-
ment may be provided.

[0178] The non-transitory computer readable medium
refers to a medium that stores data semi-permanently rather
than storing data for a very short time, such as a register, a
cache. a memory or etc., and is readable by an apparatus. In
detail, the aforementioned various applications or programs
may be stored in the non-transitory computer readable
medium, for example, a compact disc (CD), a digital ver-
satile disc (DVD), a hard disc, a Blu-ray disc, a universal
serial bus (USB), a memory card, a read only memory
(ROM), and the like, and may be provided.

[0179] The foregoing embodiments and advantages are
merely examples and are not to be construed as limiting the
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disclosure. The present teaching can be readily applied to
other types of apparatuses. Also, the description of the
embodiments of the disclosure is intended to be illustrative,
and not to limit the scope of the claims, and many alterna-
tives, modifications, and variations will be apparent to those
skilled in the art. While one or more embodiments have been
described above with reference to the figures, it will be
understood by those of ordinary skill in the art that various
changes in form and details may be made therein without
departing from the spirit and scope as defined by the
following claims and their equivalents.

What is claimed is:

1. An electronic apparatus comprising:

an interface connectable to a modular display apparatus

including a plurality of display cabinets divided into a
plurality of groups, the interface comprising a plurality
of ports connectable to the plurality of groups; and

a processor configured to:

scale an image received from an external device based
on a resolution of the modular display apparatus,

re-scale the scaled image based on a resolution selected
in accordance with a user input,

identify at least one group, among the plurality of
groups, based on a position in which the re-scaled
image is to be displayed,

decompose the re-scaled image into a plurality of
images based on the identified at least one group, and

control to transmit the decomposed re-scaled image to
each of the identified at least one group through at
least one port, among the plurality of ports, con-
nected to the identified at least one group.

2. The electronic apparatus of claim 1, wherein a size of
the re-scaled image is identified based on the resolution
selected in accordance with the user input.

3. The electronic apparatus of claim 1, wherein the
processor is configured to:

control to transmit the scaled image to the modular

display apparatus; and

based on receiving the user input while the transmitted

scaled image is displayed on the modular display
apparatus, re-scale the scaled image based on the
resolution selected in accordance with the user input.

4. The electronic apparatus of claim 1, wherein:

the resolution of the modular display apparatus is identi-

fied based on a number of pixels included in the
plurality of display cabinets; and

the resolution selected in accordance with the user input

is lower than the resolution of the modular display
apparatus.

5. The electronic apparatus of claim 1, wherein the
processor 1s configured to:

identify a position in which the decomposed re-scaled

image is to be displayed by the plurality of groups
based on the resolution of the modular display appa-
ratus and the resolution of the re-scaled image; and
control to transmit, to the identified at least one group,
information on the identified position in which the
decomposed re-scaled image is to be displayed.

6. The electronic apparatus of claim 5, wherein:

each of the plurality of display cabinets includes a plu-

rality of display modules; and

at least one display module, among a plurality of display

modules included in the identified at least one group, is
configured to display the decomposed re-scaled image
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based on the information on the position, and remain-
ing display modules other than the at least one display
module, among the plurality of display modules
included in the identified at least one group, are not
driven.

7. The electronic apparatus of claim 5, wherein the
processor is configured to:

based on a presence of an area, among areas correspond-

ing to the identified at least one group, in which the
re-scaled image is not displayed being identified based
on the information on the position, control to transmit
a background image to be displayed on the area in
which the re-scaled image is not displayed to the
identified at least one group.

8. The electronic apparatus of claim 1, wherein the
processor is configured to:

control to transmit a background image to be displayed on

at least one display module included in remaining
groups, other than the identified at least one group, to
the remaining groups through at least one port con-
nected to the remaining groups.

9. The electronic apparatus of claim 1, wherein at least
one display module included in a remaining group, other
than the identified at least one group, is not driven.

10. The electronic apparatus of claim 1, wherein:

each of the plurality of display cabinets includes a plu-

rality of display modules; and

each of the plurality of display modules comprises a

plurality of micro light emitting diode (LED).

11. A controlling method of an electronic apparatus, the
method comprising:

scaling an image received from an external device based

on a resolution of a modular display apparatus includ-
ing a plurality of display cabinets divided into a plu-
rality of groups;

re-scaling the scaled image based on a resolution selected

in accordance with a user input;

identifying at least one group, among the plurality of

groups, based on a position in which the re-scaled
image is to be displayed;
decomposing the re-scaled image into a plurality of
images based on the identified at least one group; and

transmitting the decomposed re-scaled image to each of
the identified at least one group through at least one
port, among a plurality of ports respectively connected
to the plurality of groups, connected to the identified at
least one group.

12. The method of claim 11, wherein a size of the
re-scaled image is identified based on the resolution selected
in accordance with the user input.

13. The method of claim 11, wherein the re-scaling
comprises:

transmitting the scaled image to the modular display

apparatus; and
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based on receiving the user input while the transmitted
scaled image is displayed on the modular display
apparatus, re-scaling the scaled image based on the
resolution selected in accordance with the user input.
14. The method of claim 11, wherein:
the resolution of the modular display apparatus is identi-
fied based on a number of pixels included in the
plurality of display cabinets; and

the resolution selected in accordance with the user input

is lower than the resolution of the modular display
apparatus.
15. The method of claim 11, further comprising;
identifying a position in which the decomposed re-scaled
image is to be displayed by the plurality of groups
based on the resolution of the modular display appa-
ratus and the resolution of the re-scaled image; and

transmitting, to the identified at least one group, informa-
tion on the identified position in which the decomposed
re-scaled image is to be displayed.

16. The method of claim 15, wherein:

each of the plurality of display candidates includes a

plurality of display modules; and

at least one display module, among a plurality of display

modules included in the identified at least one group, is
configured to display the decomposed re-scaled image
based on the information on the position, and remain-
ing display modules other than the at least one display
module, among the plurality of display modules
included in the identified at least one group, are not
driven.

17. The method of claim 15, further comprising:

based on a presence of an area, among areas correspond-

ing to the identified at least one group, in which the
re-scaled image is not displayed being identified based
on the information on the position, transmitting a
background image to be displayed on the area in which
the re-scaled image is not displayed to the identified at
least one group.

18. The method of claim 11, further comprising;

transmitting a background image to be displayed on at

least one display module included in remaining groups,
other than the identified at least one group, to the
remaining groups through at least one port connected to
the remaining groups.

19. The method of claim 11, wherein at least one display
module included in a remaining group, other than the
identified at least one group, is not driven.

20. The method of claim 11, whetrein:

each of the plurality of display cabinets includes a plu-

rality of display modules; and

each of the plurality of display modules comprises a

plurality of micro light emitting diode (LED).
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