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(54) DISPLAY DEVICE, SERVER AND CONTROLLING METHOD OF DISPLAY DEVICE

(57) A display device provided with one or more mod-
ules includes a communication unit configured to transmit
state information of the one or more modules to a server
and an adjacent device and configured to receive a pa-

rameter set in the adjacent device from the server or the
adjacent device, both of which receive the state informa-
tion, and a controller configured to change a mode of the
one or more modules according to the parameter.
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Description

[0001] The present invention relates to a display device
outputting an image, a server connected to the display
device, and a control method of the display device.
[0002] A display device is configured to output an im-
age in a virtual manner and in a three dimensional man-
ner.
[0003] The display device may have a function of dis-
playing an image by receiving a broadcast signal from
an image transmission apparatus, such as a broadcast-
ing station, or a broadcast server. For example, the dis-
play device may individually receive an analog and digital
broadcast signal according to channel selection by using
a single turner, or may individually or simultaneously re-
ceive an analog and digital broadcast signal by using
multi turners.
[0004] The display device includes one or more mod-
ules performing different function from each other to pro-
vide an image to a user by receiving a broadcast signal,
and the quality of the image provided to the user varies
according to setting of each module.
[0005] Therefore, it is an aspect of the present disclo-
sure to provide a display device capable of optimizing
setting of one or more modules included in the display
device, and a control method of the display device.
[0006] It is another aspect of the present disclosure to
provide a server capable of collecting a parameter of ad-
jacent device to optimize setting of one or more modules
included in a display device by receiving state information
of the display device.
[0007] Additional aspects of the disclosure will be set
forth in part in the description which follows and, in part,
will be obvious from the description, or may be learned
by practice of the disclosure.
[0008] In accordance with one aspect of the present
disclosure, a display device provided with one or more
modules includes a communication unit configured to
transmit state information of the module to a server or an
adjacent device or configured to receive a parameter set
in the adjacent device from the server or the adjacent
device, both of which receive the state information, and
a controller configured to change a mode of the module
according to the parameter.
[0009] The adjacent device may be included in the
same group as the display device.
[0010] The adjacent device may be placed in the same
area as the display device or may be the same model as
the display device.
[0011] The controller may set priority of the parameter,
and may change a mode of the module according to the
priority.
[0012] The controller may set a parameter having a
high frequency as a high priority.
[0013] The display device may further include a stor-
age configured to store the parameter.
[0014] The controller may determine whether the dis-
play device is normally operated.

[0015] The controller may set a changed mode as a
mode of the each module when the display device is nor-
mally operated, and may change a mode of the each
module according to the next priority when the display
device is not normally operated.
[0016] The communication unit may receive a param-
eter where priority is set, and the controller may change
a mode of the module according to priority of the param-
eter.
[0017] The display device may further include an en-
cryption unit configured to encrypt the state information,
and the communication unit may transmit the encrypted
state information.
[0018] The display device may further include a de-
cryption unit configured to decrypt encrypted parameter,
and the communication unit may receive the encrypted
parameter.
[0019] The controller may determine whether the dis-
play device is normally operated, and the communication
unit may transmit the state information when the display
device is not normally operated.
[0020] The display device may further include a stor-
age configured to store a plurality of parameters and
mode information indicated by the plurality of parame-
ters, and the display device may share the mode infor-
mation with the server.
[0021] In accordance with another aspect of the
present disclosure, a server includes a communication
unit configured to receive state information from a display
device, and a controller configured to collect a parameter
set in an adjacent device of the display device transmit-
ting the state information, wherein the communication
unit may transmit the parameter to the display device.
[0022] The controller may set priority of the parameter,
and the communication unit may transmit a parameter
where priority is set.
[0023] The server may further include a storage con-
figured to store a plurality of parameters and mode infor-
mation indicated by the plurality of parameters, and the
display device may share the mode information with the
display device.
[0024] In accordance with another aspect of the
present disclosure, a control method of a display device
includes transmitting state information of the display de-
vice, receiving a parameter set in an adjacent device from
a server or the adjacent device, both of which receive
the state information, and changing a mode of the module
according to the parameter.
[0025] The changing of a mode may include setting
priority of the parameter and changing a mode of the
module according to the priority.
[0026] The control method may further include deter-
mining whether the display device is normally operated.
[0027] The control method may further include setting
a changed mode as a mode of the each module when
the display device is normally operated, and changing a
mode of the each module according the next priority when
the display device is not normally operated.
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[0028] These and/or other aspects of the disclosure
will become apparent and more readily appreciated from
the following description of the embodiments, taken in
conjunction with the accompanying drawings in which:

FIG. 1 is view illustrating a display device according
to an embodiment of the present disclosure;
FIGS. 2 and 3 are schematic diagrams illustrating a
relation between a display device and a server;
FIG. 4 is an external view illustrating a display device
according to an embodiment of the present disclo-
sure;
FIG. 5 is a control diagram of a display device;
FIG. 6 is a view illustrating information related to ad-
jacent devices and a parameter which is set in the
adjacent devices, wherein the information and the
parameter are received by a communication unit;
FIG. 7 is an example of each parameter where a
priority is set, received by a communication unit;
FIG. 8 is a control block diagram of a server;
FIG. 9 is an example of a server receiving state in-
formation and parameter of adjacent devices;
FIG. 10 an example of a server transmitting a pa-
rameter to a display device;
FIG. 11 is a flowchart illustrating a control method of
a display device;
FIG. 12 is a flowchart illustrating a control method of
a server; and
FIG. 13 is a flowchart illustrating another control
method of a display device.

[0029] Hereinafter a display device, a server, and a
control method of the display device according to em-
bodiments will be described in detail with reference to
the accompanying drawings.
[0030] FIG. 1 is view illustrating a display device 100
according to an embodiment of the present disclosure,
FIGS. 2 and 3 are schematic diagrams illustrating a re-
lation between the display device 100 and a server 200,
FIG. 4 is an external view illustrating the display device
100 according to an embodiment of the present disclo-
sure, and FIG. 5 is a control diagram of the display device
100.
[0031] The display device 100 is a device configured
to display an image, and thus the display device 100 may
display an image by receiving a broadcast signal trans-
mitted from a broadcasting station. For example, the dis-
play device 100 may display an image by receiving an
analog and digital broadcast signal individually according
to channel selection by using a single turner. Alternative-
ly, the display device 100 may display an image by re-
ceiving an analog and digital broadcast signal individually
or simultaneously by using multi turners. The display de-
vice 100 is capable of outputting sound as well as dis-
playing an image. Herein, the sound may be outputted
through a device provided on the outside of the display
device.
[0032] Referring to FIG. 1, the display device 100 may

be implemented by a portable terminal 100-1 and 100-4,
a computer 100-2 and 100-3 or an analog or a digital TV
100-5. The portable terminal 100-1 and 100-4 may be
configured to secure a portability and a mobility, and may
include all kinds of handheld based devices such as Per-
sonal Communication System (PCS), Global System for
Mobile communications (GSM), Personal Digital Cellular
(PDC), Personal Handy phone System (PHS), Personal
Digital Assistant (PDA), International Mobile Telecom-
munication (IMT)-2000, Code Division Multiple Access
(CDMA)-2000, W-Code Division Multiple Access (W-CD-
MA), Wireless Broadband Internet (WiBro) terminal,
Portable Multimedia Player (PMP) terminal 100-4, and
Smart Phone, 100-1. The computer may include a note-
book computer, a desktop 100-3, a tablet Personal Com-
puter (PC) 100-2, a slate PC, and a smart TV, wherein
WEB browser is loaded in all of those. The TV may in-
clude a digital TV 100-5, standard definition TV (SDTV)
and high definition TV (HDTV).
[0033] Referring to FIG. 2, the display device 100 may
receive an analog broadcast signal (e.g., terrestrial
broadcast signal, cable broadcast signal, and satellite
broadcast signal) from an image transmission apparatus
via a repeater, as illustrated in FIG. 2A, or may receive
a digital broadcast signal (e.g., broadcast signal of Inter-
net Protocol television (IPTV)) from the server 200 to
display an image to a user.
[0034] The display device 100 may be connected to
the server 200 individually provided or another display
device via a network, and may receive a parameter,
which is required for control of various module, from the
server 200 or another display device. Hereinafter a case
in which the display device 100 transmits state informa-
tion to the server 200, and receives a parameter from the
server 200 will be described as an example, but is not
limited thereto. The display device 100 may transmit state
information to another display device or may directly re-
ceive a parameter from another display device.
[0035] Particularly, referring to FIG. 3, the display de-
vice 100 may transmit each state information of various
module included in the display device 100 to the server
200 to report the condition of each module to the server
200, wherein the each module may be currently included
in the display device 100.
[0036] The state information may include information
related to at least one of Signal to Noise Ratio (SNR), Bit
Error Rate (BER), lock time (e.g., synchronization lock,
equalizer lock, Forward Error Corrector (FEC) lock, and
master lock time), modulation/code rate, interleaver
mode, Number of iteration, Transport Stream (TS) packet
data, channel profile, Carrier Recovery (CR) feature,
Symbol Timing Recover (STR) feature, phase variation
recovery feature, loop filter feature, Guard Interval (GI),
Fast Fourier Transform (FFT), Radio Frequency (RF) sig-
nal, channel state information (CSI), and reset.
[0037] The server 200 receiving the state information
may transmit a parameter to the display device 100 to
control each module of the display device 100 based on
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the received state information.
[0038] The parameter may correspond to mode infor-
mation indicating mode of each module, wherein the
each module is one or more. For example, the parameter
may be indicated by a number, character or symbol.
Mode information indicated by parameter may be shared
with the display device 100 and the server 200. For ex-
ample, as for parameter 2, the display device 100 and
the server 200 may share mode information indicating b
mode corresponding to module 1, b’ mode corresponding
to module 2, and a’ mode corresponding to module 3.
That is, when the server 200 transmits only parameter 2
to the display device 100, the display device 100 may
recognize mode of module 1, module 2, and module 3,
respectively.
[0039] Mode may indicate a state in which a circuit fea-
ture of each module is set to a certain value. For example,
synchronization feature, such as Carrier Recovery (CR)
feature, Symbol Timing Recover (STR) feature, phase
variation recovery feature and loop filter feature, equali-
zation feature, Forward Error Correction (FEC) feature
may be set to a certain value.
[0040] Hereinafter parameter of adjacent devices, as
illustrated in FIG. 3, will be described as an example of
parameter.
[0041] The mode may be indicated by a mode, b mode,
or c mode. a mode may represent a state in which CR
feature is set to x1, STR feature is set to y1, and phase
variation recovery feature is set to z1. b mode may rep-
resent a state in which CR feature is set to x2, STR feature
is set to y2, and phase variation recovery feature is set
to z2. c mode may represent a state in which CR feature
is set to x3, STR feature is set to y3, and phase variation
recovery feature is set to z3.
[0042] The display device 100 or any one component
of the display device 100 may include module 1, module
2, and module 3. A control operation of the module 1 may
be determined by any one of a mode, b mode, and c
mode. A control operation of the module 2 may be de-
termined by any one of a’ mode, b’ mode, and c’ mode.
A control operation of the module 3 may be determined
by any one of a" mode, b" mode, and c" mode.
[0043] Parameter 2 may be mode information indicat-
ing b mode corresponding to module 1, b’ mode corre-
sponding to module 2, and a’ mode corresponding to
module 3. Parameter 7 may be mode information indi-
cating c mode corresponding to module 1, a’ mode cor-
responding to module 2, and b" mode corresponding to
module 3. Parameter 9 may be mode information indi-
cating b mode corresponding to module 1, a’ mode cor-
responding to module 2, c" mode corresponding to mod-
ule 3.
[0044] When the display device 100 sets mode of each
module according to parameter 2, the display device 100
may set module 1 to b mode, may set module 2 to b’
mode, and may set module 3 to a" mode.
[0045] Meanwhile, mode of each module may repre-
sent a state in which synchronization feature, such as

CR feature, STR feature, phase variation recovery fea-
ture and loop filter feature, equalization feature, and For-
ward Error Correction (FEC) feature are set to a certain
value.
[0046] As mentioned above, since the display device
100 may set module 1 to b mode by receiving parameter
2, the display device 100 may set CR feature to x2, may
set STR feature to y2, and may set phase variation re-
covery feature to z2 in module 1. The display device 100
may set a circuit characteristic according to a mode rep-
resented by parameter 2 in module 2 and 3.
[0047] Hereinafter for the convenience of the descrip-
tion, a display device 100 implemented by a digital TV
as illustrated in FIG. 4 will be described as an example.
[0048] As illustrated in FIG. 4, the display device 100
may include a body 100-1 and a stand 100-2 mounted
to a lower end of the body 100-1 to support the body
100-1. The body 100-1 of the display device 100 may be
installed on a wall by using a bracket.
[0049] The body 100-1 of the display device 100 may
include a housing h, a display unit d provided inside the
housing h to display an image, and an input unit i provided
in the housing h to input an operation command.
[0050] The input unit i may be implemented by a power
button, a channel up/down button, and a volume up/down
button, as illustrated in the drawings, but is not limited
thereto. Particularly, the input unit i may be configured
with a key pad, a dome switch, a touch pad, and the likes,
all of which are configured to receive an input of a com-
mand and information by push or touch motion by a user.
In addition, the input unit i may be configured with a jog
wheel or a jog method to rotate a key, a manipulation
method such as a joy stick, or a finger mouse.
[0051] The display device 100 may receive an opera-
tion command by a user inputted via a remote controller
R, and may perform an operation based on the received
command.
[0052] The operation command of a user inputted via
the remote controller R may include a channel change
command, a channel select command, a volume change
command, and the likes.
[0053] That is, the remote controller R may include a
plurality of buttons such as a power on/off button, a chan-
nel up/down button, a volume up/down button, a number
button, a confirmation button, a direction button, a func-
tion select button, a content play/ stop button, and the
likes. The remote controller R may be a device to perform
a communication with the display device 100, and may
transmit a button signal, which is manipulated by a user,
to the display device 100. Herein, the manipulated button
signal may correspond to an operation command of a
user.
[0054] In this case, the remote controller R may be
implemented by a button as well implemented by a key
pad, a dome switch, a touch pad, a touch screen and the
likes, all of which are to receive an input of a command
and information by push or touch motion by a user. In
addition, the remote controller R may be implemented
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by a jog wheel or a jog method to rotate a key, a manip-
ulation method such as a joy stick, or a finger mouse.
The touch screen may be implemented by a resistive
touchscreen panel or a capacitive touchscreen panel.
Otherwise, the touch screen may be implemented by a
touch screen panel by using ultrasound or infrared light.
[0055] FIG. 5 is a control diagram of the display device
100 according to an embodiment, and the display device
100 may further include a controller 120 to control each
component, an encryption unit130 to encrypt data, a de-
cryption unit 140 to decrypt encrypted data, a communi-
cation unit 150 connected to a network, and a storage
160 to store data. In addition, the display device 100 may
further include various modules to perform various con-
trol operations.
[0056] Hereinafter each component will be described
in detail.
[0057] The input unit 110, i may receive an input of an
operation command by a user, and may transmit a signal
corresponding to the input operation command to the
controller 120.
[0058] Particularly, when receiving an input of param-
eter request mode from a user, the input unit 110, i may
operate a control program stored in the storage 160, de-
scribed later.
[0059] In addition, the input unit 110, i may receive an
input of a storage command from a user, may store a
parameter received from the server 200, and may receive
an input of various operation commands.
[0060] The display unit 170, d may display a video sig-
nal, which is included in a broadcast signal, as an image.
The display unit 170, d may display an image having
various qualities, which is various according to each mod-
ule state included in the display device 100.
[0061] For example, as SNR of a broadcast signal,
which is received by the communication unit 150, is low-
ered, and as BER of the broadcast signal is higher, the
display unit 170, d may display an image having a low
quality. In addition, when lock time of the communication
unit 150 is not detected or when lock time is out of a
critical range, the display unit 170, d may display an im-
age having a low quality.
[0062] Herein SNR may represent a ratio of a normal
signal to a noise, BER may represent the number of bits,
in which an error is generated during the transmission,
over the number of bits, and lock time may represent a
period of time, which is taken to process by any single
module.
[0063] The display unit 170,d may be implemented by
plasma display panel (PDP), light emitting diode (LED)
or liquid crystal display (LCD). In addition, the display
unit 170, d may use a three dimensional display config-
ured to display a three dimensional image. The display
unit 170, d may include a touch screen. When the display
unit 170, d includes the touch screen, the display unit
170, d may perform a function of the input unit 110, i, as
mentioned above. The touch screen may be implement-
ed by a resistive touchscreen panel or a capacitive touch-

screen panel. Otherwise, the touch screen may be im-
plemented by a touch screen panel by using ultrasound
or infrared light.
[0064] The communication unit 150 may receive a
broadcast signal by connecting to a broadcast transmis-
sion apparatus, a repeater or a broadcast server via a
network, or may transmit/receive state information or pa-
rameter by connecting to the server 200 or another dis-
play device.
[0065] Hereinafter a case in which the display device
100 is connected to "the server 200" will be described as
an example, but is not limited thereto. The display device
100 may be directly connected to "another display device,
which is included in the same group". Another display
device included in the same group will be described later.
[0066] Particularly, the communication unit 150 may
transmit state information of the display device 100 to
the server 200 via a network.
[0067] For example, when the controller 120 is imple-
mented by a semiconductor (hereinafter referring to
channel chip) configured to convert received broadcast
signal into a digital signal, the communication unit 150
may transmit state information related to one or more
modules included in a channel chip, e.g., synchronization
module, equalizer module, and Forward Error Corrector
module, to the server 200, wherein the state information
may include information related to at least one of Signal
to Noise Ratio (SNR), Bit Error Rate (BER), lock time,
e.g., synchronization lock, equalizer lock, Forward Error
Corrector (FEC) lock, and master lock time), modula-
tion/code rate, interleaver mode, Number of iteration,
Transport Stream (TS) packet data, channel profile, Car-
rier Recovery (CR) gain, Symbol Timing Recover (STR)
gain, CR offset, STR offset, Guard Interval (GI), Fast Fou-
rier Transform (FFT) size, Radio Frequency (RF) signal,
channel state information (CSI), and reset.
[0068] However, the transmitted state information is
not limited to state information related to module included
in a channel chip, and may include state information re-
lated to a module of the display device 100 or a module
of another component included in the display device 100.
[0069] Meanwhile, the communication unit 150 may
transmit state information, which is encrypted by the en-
cryption unit 130 described later.
[0070] When a user inputs a parameter request mode,
the communication unit 150 may transmit state informa-
tion to the server 200.
[0071] When the communication unit 150 detects an
abnormal operation of the display device 100, the com-
munication unit 150 may transmit state information to the
server 200. For example, when SNR is equal to or lower
than a critical value, BER is equal to or higher than a
critical value, lock time is not detected, lock time is out
of a critical range, and an abnormal value in other state
information is detected, the communication unit 150 may
transmit state information.
[0072] The communication unit 150 may receive pa-
rameter of another display device, which is included in
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the same group as the display device 100, from the server
200.
[0073] Another display device included in the same
group as the display device 100 may represent a plurality
of display devices located in the same area as the display
device 100, and a plurality of display devices, which is
the same model as the display device 100.
[0074] The area may be classified by geographical fea-
tures, e.g., mountains, and under earth, of the location
where the display device 100 is placed, or by a distance
from the display device 100.
[0075] The model may be classified by a model
number.
[0076] For example, when the display device 100 is
located in any mountain region, another display device
included in the same group may represent a plurality of
display devices located in the same mountain region.
[0077] Alternatively, another display device included
in the same group may represent a plurality of display
devices located within a radius of 10 km from the display
device 100.
[0078] Alternatively, another display device included
in the same group may represent a plurality of display
devices having the same model number as the display
device 100.
[0079] Meanwhile, the communication unit 150 may re-
ceive information related to another display device in-
cluded in the same group, together with a parameter set
in another display device included in the same group from
the server 200.
[0080] Hereinafter another display device included in
the same group will be referred to as "adjacent devices".
[0081] FIG. 6 is a view illustrating information related
to adjacent devices and a parameter which is set in the
adjacent devices, wherein the information and the pa-
rameter are received by a communication unit 150.
[0082] Referring to FIG. 6, the communication unit 150
may receive a model number of adjacent devices
(100-1,100-2, 100-3,100-4, 100-5,100-6), as information
of the adjacent devices, and may receive a parameter
(2, 2, 7, 2, 7) set in the adjacent devices together. In this
case, the controller 120, described later, may give or set
priority to the received parameter, and may change mode
of each module according to the priority.
[0083] Meanwhile, the communication unit 150 may re-
ceive a plurality of parameters where priority is pre-set,
from the server 200.
[0084] FIG. 7 is an example of each parameter where
a priority is set, received by the communication unit 150.
[0085] Referring to FIG. 7, the communication unit 150
may receive parameter 2 having "the first" priority, and
parameter 7 having "the second" priority. The detail de-
scription of the priority will be described later with refer-
ence to the controller 120.
[0086] In addition, the communication unit 150 may re-
ceive a parameter, which encrypted by the server 200.
[0087] Referring to FIG. 5 again, a network may be
implemented by a wired network, such as Local Area

Network (LAN), Wide Area Network (WAN) or Value Add-
ed Network (VAN), or all types of wireless network, such
as mobile radio communication network, or satellite com-
munication network.
[0088] In order to communicate with a broadcast trans-
mitter, a repeater, a broadcast server or the server 200
via such a network, the communication unit 150 may in-
clude any one of a wired communication module 151, a
wireless communication module 152, and a local area
communication module 153, or a combination of the
wired communication module 151, the wireless commu-
nication module 152, and the local area communication
module 153.
[0089] The wired communication module 151 may in-
clude a wired Ethernet. In a place where Access Point
(AP, not shown) is installed, the wireless communication
module 152 may be connected to AP by using a wireless
communication. The wireless communication module
152 may support IEEE802. 11X of IEEE. The local area
communication module 153 may include bluetooth, blue-
tooth low energy, Infrared Data Association (IrDA), Wi-
Fi, Ultra Wideband (UWB) and Near Field Communica-
tion (NFC), and Zigbee.
[0090] The controller 120 may control an operation of
the display device 100 by outputting a control signal con-
trolling each component included in the display device
100.
[0091] The controller 120 may detect abnormal oper-
ation of the display device 100, and may operate a control
program stored in the storage 160, when detecting the
abnormal operation. The abnormal operation may in-
clude a case in which SNR of broadcast signal is equal
to or lower than a critical value, a case in which BER is
equal to or higher than a critical value, a case in which
lock time is not detected, a case in which lock time is out
of a critical range, or a case in which an abnormal value
is detected in other state information. However, the op-
eration of the control program may be performed by an
input from a user (i.e., an input of parameter request
mode).
[0092] When the control program is operated, the com-
munication unit 150 may transmit state information to the
server 200. The controller 120 may set priority of the re-
ceived plurality of parameters when receiving a plurality
of parameters, and may change a mode of each module
according to a mode of one or more modules indicated
by parameter having the highest priority.
[0093] For example, as illustrated in FIG. 6, when the
communication unit 150 receives parameter 2 set in an
adjacent device 100-2, parameter 2 set in an adjacent
device 100-3, parameter 7 set in an adjacent device
100-4, parameter 2 set in an adjacent device 100-5, and
parameter 7 set in an adjacent device 100-6, the control-
ler 120 may give high priority to a parameter having a
high reception frequency. In this case, the controller 120,
as illustrated in FIG. 7, may set parameter 2 having the
highest reception frequency to "the first" priority, and may
set parameter 7 having the second -highest to "the sec-
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ond" priority.
[0094] However, when the communication unit 150 re-
ceives a plurality of parameters where priority is pre-set,
from the server 200, a process of setting the priority may
be omitted. A description of the process of setting the
priority will be described later with reference to the server
200.
[0095] Subsequently, the controller 120 may change
mode of module1, module 2, and module 3, according
to mode information (e.g., b mode corresponding to
module1, b’ mode corresponding to module 2, and
a" mode corresponding to module 3) indicated by param-
eter 2 having the highest priority (i.e., the first priority).
[0096] The controller 120 may determine whether the
display device 100 is normally operated in a mode,
wherein the mode is changed according a current priority
(i.e., the first priority). When the display device 100 is
normally operated, the controller 120 may set a mode
that is changed according the current priority ((i.e., the
first priority) to a mode of module1, module 2, and module
3, and when the display device 100 is abnormally oper-
ated, the controller 120 may change a mode of module1,
module 2, and module 3, according to mode information
(e.g., c mode corresponding to module1, a’ mode corre-
sponding to module 2, and b" mode corresponding to
module 3) indicated by parameter 7 having the second-
highest priority (i.e., the second priority).
[0097] Likewise, the controller 120 may determine
whether the display device 100 is normally operated in
a mode, wherein the mode is changed according a cur-
rent priority (i.e., the second priority). When the display
device 100 is normally operated, the controller 120 may
set a mode that is changed according the current priority
((i.e., the second priority) to a mode of modulel, module
2, and module 3, and when the display device 100 is
abnormally operated, the controller 120 may change a
mode of modulel, module 2, and module 3, according to
mode information included in a parameter having the
next-highest priority.
[0098] The determination of the normal operation may
include a case in which SNR of broadcast signal is equal
to or higher than a critical value, a case in which BER is
equal to or lower than a critical value, and a case in which
lock time is within a critical range.
[0099] Referring to FIG. 5 again, the controller 120 may
include a processor 123, a Read only memory (ROM)
122 storing a control program to control the display device
100, and a Random access memory (RAM) 121storing
a signal inputted from the outside of the display device
100 or data, and being used as a storage area corre-
sponding to various operations performed in the display
device 100.
[0100] In addition, the controller 120 may include a
graphic process board( processing board; not shown)
formed in a way that the processor 123, the RAM 121
and the ROM 122 are provided on a separated circuit
board, which is electrically connected to the controller
120. The processor 123, the RAM 121 and the ROM 122

may be connected to each other via an internal bus. In
addition, the controller 120 may be used as a term rep-
resenting a component including the processor 123, the
ROM 122, and the RAM 121. Alternatively, the controller
120 may be used as a term representing a component
including the processor 123, the ROM 122, the RAM
121and the processing board (not shown).
[0101] The encryption unit 130 may encrypt state in-
formation of each module included in the display device
100. The encryption unit 130 may encrypt state informa-
tion by using Data Encryption Standard (DES) in sym-
metric public-private key cryptosystem, RSA (Rivest,
Shamir, Adleman) in asymmetric public-private key cryp-
tosystem, or using various techniques.
[0102] The decryption unit 140 may decrypt encrypted
parameter received from the server 200. The decryption
unit 140 may decrypt encrypted parameter by using a
technique corresponding to the technique used to en-
crypt the parameter by the server 200.
[0103] By the encryption of the state information and
the parameter, the stability and the security of thereof
may be secured.
[0104] The storage 160 may include a state information
storage 161storring state information of each module in
real time, a parameter storage 162 storing parameter re-
ceived from the server 200, and a priority storage 163
storing priority of each module, which is set by the con-
troller 120 or received from the sever 200.
[0105] The parameter storage 162 may store a plurality
of parameters and mode of one or more modules indi-
cated by a parameter, in a shape of a table, as illustrated
in FIG. 3. Such a parameter and the mode of each module
indicated by the parameter may be shared with the server
200.
[0106] In addition, the parameter storage 162 may
store information about adjacent devices and parameters
set in each adjacent device, in a shape of a table, as
illustrated in FIG. 6.
[0107] The priority storage 163 may store priority of
parameter, in a shape of a table, as illustrated in FIG. 7.
[0108] The storage 160 may be a component to store
program and data related to the display device 100, and
may include a program area and a data area. The pro-
gram area may store control programs related to function
operations of the display device 100. The data area may
include the state information storage 161, the parameter
storage 162, and the priority storage 163, and may store
data generated by the use of the display device 100. The
stored data may be outputted to a user via the display
unit 170.
[0109] Meanwhile, in FIG. 5, the controller 120 is illus-
trated to include the ROM 122 storing a control program
to control the display device 100, and the RAM 121storing
a signal inputted from the outside of the display device
100 or data, and being used as a storage area corre-
sponding to various operations performed in the display
device 100, but is not limited thereto. The storage 160
may include RAM and ROM, and the storage 160 may
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be provided inside the display device 100 or implemented
in a way of being inserted into the display device 100, as
a portable device.
[0110] In addition, as illustrated in FIG. 5, the storage
160 may be implemented in a separated manner, or may
be implemented to be inside the controller 120. In this
case, the storage 160 may be implemented by being cou-
pled to other components, which form the controller 120,
on the same substrate or in the device.
[0111] Although not shown, the display device 100 may
further include a sound unit outputting a sound included
in an image, and the sound unit may be provided in the
outside of the display device 100. The sound unit may
perform sound guidance when a control program is op-
erated.
[0112] Meanwhile, as above-described embodiments,
a case in which the display device 100-1 transmits state
information to the server 200, and receives a parameter
from the server 200 is illustrated, but the display device
100-1 may directly transmit state information to adjacent
devices 100-2, 100-3, 100-4, 100-5, 100-6 and may re-
ceive a parameter the adjacent devices 100-2,100-3,
100-4, 100-5, 100-6.
[0113] In this case, each of adjacent devices 100-2,
100-3, 100-4, 100-5,100-6 may receive state information
from the display device 100-1, may detect an abnormal
operation of the display device 100-1, and may transmit
each parameter to the display device 100-1. The descrip-
tion thereof will be described later.
[0114] Hereinafter the server 200 connected to the dis-
play device 100 will be described with reference to FIGS.
8 to 10. FIG. 8 is a control block diagram of the server
200, FIG. 9 is an example of the server 200 receiving
state information and parameter of adjacent devices, and
FIG. 10 an example of the server 200 transmitting a pa-
rameter to the display device 100-1.
[0115] Referring to FIG. 8, the server 200 may include
a communication unit 210 connected to a network, a con-
troller 220 to control each component, an encryption unit
230 to encrypt data, a decryption unit 240 to decrypt en-
crypted data and a storage 250 to store data.
[0116] Hereinafter the detail description of each com-
ponent will be described.
[0117] The communication unit 210 may be connected
to the display device 100 via a network.
[0118] Particularly, referring to FIG. 9, the communi-
cation unit 210 may receive state information of any one
display device 100-1 via a network.
[0119] In this case, the communication unit 210 may
receive state information encrypted by the display device
100-1.
[0120] In addition, the communication unit 150 may re-
ceive a parameter set in another display device (herein-
after referring to adjacent devices) 100-2, 100-3, 100-4,
100-5, 100-6, which is included in the same group, e.g.,
the same area or the same model, as the display device
100-1 transmitting state information.
[0121] For example, referring to FIG. 9, the server 200

may receive parameter 2 from an adjacent device 100-2,
an adjacent device 100-3 and an adjacent device 100-5,
and may receive parameter 7 from an adjacent device
100-4 an adjacent device 100-5 and an adjacent device
100-6. Parameter 2 may be a parameter set in the adja-
cent device 100-2, the adjacent device 100-3 and the
adjacent device 100-5, and parameter 7 may be a pa-
rameter set in the adjacent device 100-4, and the adja-
cent device 100-6.
[0122] In addition, referring to FIG. 10, the communi-
cation unit 210 may transmit parameter of the adjacent
devices 100-2, 100-3, 100-4, 100-5, 100-6 to the display
device 100-1 transmitting state information.
[0123] For example, the communication unit 210 may
transmit parameter 2 set in the adjacent device 100-2,
the adjacent device 100-3 and the adjacent device 100-5,
and parameter 7 set in the adjacent device 100-4, and
the adjacent device 100-6 to the display device 100-1.
[0124] In this case, the communication unit 210 may
transmit parameter and also transmit information of the
adjacent devices, in which the corresponding parameter
is set, (e.g., model number of the adjacent devices) to-
gether.
[0125] Meanwhile, when the controller 220, described
later, sets priority of each parameter, the communication
unit 210 may transmit a plurality of parameter where pri-
ority is set, to the display device 100-1. The detailed de-
scription of the priority will be described later with refer-
ence to the controller 220.
[0126] The communication unit 210 may transmit pa-
rameter encrypted by the encryption unit 230, described
later, to the display device 100-1.
[0127] Referring to FIG. 8 again, a network may be
implemented by a wired network, such as Local Area
Network (LAN), Wide Area Network (WAN) or Value Add-
ed Network (VAN), or all types of a wireless network,
such as mobile radio communication network, or satellite
communication network.
[0128] In order to communicate with a plurality of dis-
play device 100 via such a network, the communication
unit 210 may include any one of a wired communication
module 211, a wireless communication module 212, and
a local area communication module 213, or a combina-
tion of the wired communication module 211, the wireless
communication module 212, and the local area commu-
nication module 213.
[0129] The wired communication module 211 may in-
clude a wired Ethernet. In a place where Access Point
(AP, not shown) is installed, the wireless communication
module 212 may be connected to AP by using a wireless
communication. The wireless communication module
212 may support IEEE802. 11X of IEEE. The local area
communication module 213 may include bluetooth, blue-
tooth low energy, Infrared Data Association (IrDA), Wi-
Fi, Ultra Wideband (UWB) and Near Field Communica-
tion (NFC), and Zigbee.
[0130] The controller 220 may output a control signal
controlling each component included in the server 200
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to control operations of the server 200.
[0131] The controller 220 may determine a group of
the display device 100 based on the received state infor-
mation. The group may be classified by an area, a model,
or other standards.
[0132] For example, when the received state informa-
tion includes information about a certain mountain area,
the controller 220 may determine a group of the display
device 100 as a group where adjacent devices placed in
the certain mountain area are included.
[0133] In addition, when the received state information
includes a model name A, the controller 220 may deter-
mine that a group of the display device 100 is a group
including an adjacent device including a model name A.
[0134] The controller 220 may store state information,
which is received from the display device 100, in the stor-
age 250.
[0135] When the communication unit 210 receives a
parameter of adjacent devices, the controller 220 may
store the received parameter in the storage 250. The
storage 250 will be described later.
[0136] When receiving state information from the dis-
play device 100, the controller 220 may collect the pa-
rameter of adjacent devices stored in the storage 250.
The collected parameter may be transmitted to the dis-
play device 100 by the above-mentioned communication
unit 210. In this case, the parameter and a mode of each
module indicated by the parameter may be shared with
the display device 100.
[0137] In above-mentioned embodiment, the display
device 100 is described to set priority of a plurality of
parameter transmitted from the communication unit 210,
but according to another embodiment, the controller 220
included in the server 200 may set priority of each pa-
rameter.
[0138] For example, the controller 220 may set a high
priority to a parameter having high frequency among pa-
rameters collected from the adjacent devices.
[0139] In this case, a plurality of parameter where pri-
ority is set may be transmitted by the communication unit
210.
[0140] For example, parameter 2 having the first pri-
ority, and parameter 7 having the second priority may be
transmitted by the communication unit 210.
[0141] The controller 220 may include a processor 223,
a ROM 222 storing a control program to control the server
200, and a RAM 221storing a signal inputted from the
outside of the server 200 or data, and being used as a
storage area corresponding to various operations per-
formed in the server 200.
[0142] In addition, the controller 220 may include a
graphic process board( processing board; not shown)
formed in a way that the processor 223, the RAM 221
and the ROM 222 are provided on a separated circuit
board, which is electrically connected to the controller
220. The processor 223, the RAM 221 and the ROM 222
may be connected to each other via an internal bus. In
addition, the controller 220 may be used as a term rep-

resenting a component including the processor 123, the
ROM 122, and the RAM 121. Alternatively, the controller
220 may be used as a term representing a component
including the processor 223, the ROM 222, the RAM
221and the processing board (not shown).
[0143] The encryption unit 230 may encrypt a param-
eter of the adjacent devices. The encryption unit 230 may
encrypt the parameter by using Data Encryption Stand-
ard (DES) in symmetric public-private key cryptosystem,
RSA (Rivest, Shamir, Adleman) in asymmetric public-
private key cryptosystem, or using various techniques.
[0144] The decryption unit 240 may decrypt encrypted
state information received from the display device 100.
The decryption unit 140 may decrypt encrypted param-
eter by using a technique corresponding to the technique
used to encrypt the state information by the display de-
vice 100.
[0145] The storage 250 may include a state information
storage 251storing state information of each module re-
ceived by the server 200, a parameter storage 252 storing
the parameter received from the adjacent devices,
wherein the parameter storage 252 may store a plurality
of parameter and mode information indicated by and a
parameter in a shape of a table, as illustrated in FIG. 3,
and may store information of the adjacent devices and
the parameter set in the adjacent devices, in a shape of
a table, as illustrated in FIG. 6.
[0146] The storage 250 may be a component to store
program and data related to the server 200, and may
include a program area and a data area. The program
area may store control programs related to function op-
erations of the server 200. The data area may include
the state information storage 251 and the parameter stor-
age 252, and may store data generated by the use of the
server 200.
[0147] Meanwhile, in FIG. 8, the controller 220 is illus-
trated to include the ROM 222 storing a control program
to control the server 200, and the RAM 121storing a sig-
nal inputted from the outside of the server 200 or data,
and being used as a storage area corresponding to var-
ious operations performed in the server 200, but is not
limited thereto. The storage 250 may include RAM and
ROM, and the storage 250 may be provided inside the
server 200 or implemented in a way of being inserted
into the server 200, as a portable device.
[0148] In addition, as illustrated in FIG. 8, the storage
250 may be implemented to be separated from the con-
troller 220, or to be inside the controller 220. In this case,
the storage 250 may be implemented by being coupled
to other components, which form the controller 220, on
the same substrate or in the device.
[0149] Meanwhile, in above-described embodiment, a
case in which the server 200 receives sate information,
detects an abnormal operation of any one display device
100-1, and transmits a parameter collected from adjacent
devices 100-2, 100-3, 100-4, 100-5, 100-6 to the any one
display device 100-1 is illustrated, but those process may
be directly performed by the adjacent devices 100-2,
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100-3, 100-4, 100-5, 100-6.
[0150] In this case, any one adjacent device 100-2 may
receive state information from the display device 100-1,
may detect an abnormal operation and may transmit a
parameter of the adjacent device 100-2 to the display
device 100-1.
[0151] Similarly, other adjacent devices 100-3, 100-4,
100-5, 100-6 may receive state information from the dis-
play device 100-1, may detect an abnormal operation,
and may transmit each parameter to the display device
100-1.
[0152] Hereinafter a control method of the display de-
vice 100 and the server 200 will be described with refer-
ence to FIGS. 11 to 13.
[0153] Each control operation of a control method of
the display device 100 may be operations performed by
each of modules included in the display device 100 or
performed by the controller 120.
[0154] In addition, each control operation of a control
method of the server 200 may be operations performed
by each of modules included in the server 200 or per-
formed by the controller 220.
[0155] Referring to FIG. 11, the display device 100 may
operate a control program (S 1130). The control program
may be operated because the display device 100 may
directly detect an abnormal operation (YES of S 1110)
or because an input of a parameter request mode may
be received from a user (YES of S 1120).
[0156] When the control program is operated (S 1130)
the display device 100 may encrypt state information of
each module included in the display device 100 (S 1140).
This is in order that the stability and the security of the
state information may be secured.
[0157] The display device 100 may transmit encrypted
state information to the server 200 via a network.
[0158] Referring to FIG. 12, the server 200 may receive
the encrypted state information from the display device
100 (YES of S 1210), and may decrypt the encrypted
state information (S 1220). The display device 100 may
determine a group of the display device 100 based on
the received stat information (S 1230). For example, the
display device 100 may determine a group of the display
device 100 by using an area where the display device
100 is placed, or a model of the display device 100.
[0159] The server 200 may store the received stat in-
formation (S 1240), and may collect a parameter of ad-
jacent devices stored in the storage 250 (S 1250). In this
case, the server 200 may receive a parameter, which is
pre-set in the adjacent devices, from the server 200, and
may store the parameter.
[0160] The server 200 may encrypt the collected pa-
rameter of the adjacent devices (S 1260), and may trans-
mit the encrypted parameter to the display device 100.
In this case, the parameter may be in plural, and the
server 200 may transmit information of the adjacent de-
vices and the parameter set in the adjacent devices, to-
gether.
[0161] Referring to FIG. 13, when the display device

100 receives the encrypted parameter from the server
200 (YES of S 1310), the display device 100 may decrypt
the encrypted parameter (S 1320). The display device
100 may store the parameter (S 1330). In this case, the
display device 100 may receive information of the adja-
cent devices and the parameter set in the adjacent de-
vices together, may store the information of the adjacent
devices and the parameter set in the adjacent devices in
a shape of a table.
[0162] The display device 100 may set priority of each
parameter (S 1340). In this case, the display device 100
may set a parameter having a high frequency to a high
priority.
[0163] The display device 100 may change a mode of
each module according to priority (S1350). That is, the
display device 100 may change a mode of each module
of the display device 100 based on mode information
about one or more modules indicated by a parameter
having the first priority (S 1350).
[0164] The display device 100 may determine whether
each module is normally operated (S 1360), and when
operated normally (YES of S 1360) the display device
100 may set a mode of each module according to mode
information of parameter having the first priority (S1380).
[0165] However, when operated abnormally (NO of S
1360), the display device 100 may change a mode of
each module according to mode information of parameter
having the second priority (S 1370).
[0166] In this case, the display device 100 may deter-
mine whether each module is normally operated (S
1360), and when operated normally (YES of S 1360) the
display device 100 may set a mode of each module ac-
cording to mode information of parameter having the sec-
ond priority (S 1380).
[0167] However, when operated abnormally (NO of S
1360), the display device 100 may change a mode of
each module according to mode information of parameter
having the third priority (S 1370).
[0168] As mentioned above, the display device 100
may change sequentially a mode of each module accord-
ing to priority, and may set a mode operated normally to
a mode of each module.
[0169] According to a mode setting by the control meth-
od, a circuit feature of the display device 100,2378 such
as Carrier Recovery (CR) feature, Symbol Timing Re-
cover (STR) feature, phase variation recovery feature
and loop filter feature, may be optimized.
[0170] Meanwhile, in above-mentioned embodiments,
the display device 100 is described to set priority of each
parameter, but is not limited thereto. The server 200 may
set priority of each parameter and may transmit a plurality
of parameters where priority is set, to the display device
100. As mentioned above, when the display device 100
receives a plurality of parameters where priority is pre-
set, from the server 200, the above mentioned operation
of setting priority (S 1340) may be omitted.
[0171] As is apparent from the above description, ac-
cording to the proposed display device, server, and con-
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trol method of the display device, by applying a parameter
of another display device, which is included in the same
group, to the display device, setting of one or more mod-
ules may be completed without individual setting a mode
of each module.
[0172] By using the proposed display device, server,
and control method of the display device, by acquiring
mode information about one or more modules from the
parameter of the adjacent devices, a mode setting, which
is optimized according to the current state of the display
device, may be completed.
[0173] Although a few embodiments of the present in-
vention have been shown and described, it would be ap-
preciated by those skilled in the art that changes may be
made in these embodiments without departing from the
principles of the invention, the scope of which is defined
in the claims.

Claims

1. A display device including one or more modules, the
display device comprising:

a communication interface configured to trans-
mit state information of the one or more modules
to a server and an adjacent device and config-
ured to receive a parameter set in the adjacent
device from the server and from the adjacent
device; and
a controller configured to change a mode of the
one or more modules according to the received
parameter.

2. The display device of claim 1, wherein the adjacent
device is placed in a same area as the display device
or has the same model as the display device.

3. The display device of claim 1 or 2, wherein the con-
troller is configured to set a priority of the parameter,
and configured to change a mode of each of the one
or more modules according to the priority.

4. The display device of any one of the preceding
claims, wherein the controller is configured to set the
parameter as a high priority parameter when the pa-
rameter has a high frequency.

5. The display device of any one of the preceding
claims, wherein the controller is configured to deter-
mine whether the display device is normally operat-
ed.

6. The display device of claim 3, wherein the controller
is configured to set a changed mode as a mode of
each module when the display device is normally
operated, and configured to change a mode of each
module according to a next priority when the display

device is not normally operated.

7. The display device of any one of the preceding
claims, wherein the communication is configured to
receive the parameter in which a priority is set, and
the controller is configured to change a mode of the
one or more modules according to the priority of the
parameter.

8. The display device of any one of the preceding
claims, further comprising:

an encryption unit configured to encrypt the state
information, and the communication interface is
configured to transmit the encrypted state infor-
mation.

9. The display device of any one of the preceding
claims, further comprising:

a decryption unit configured to decrypt the pa-
rameter received by the communication inter-
face when the parameter is encrypted.

10. The display device of any one of the preceding
claims, wherein the controller is configured to deter-
mine whether the display device is normally operat-
ed, and the communication interface is configured
to transmit the state information when the controller
determines that display device is not normally oper-
ated.

11. The display device of any one of the preceding
claims, further comprising:

a storage configured to store a plurality of pa-
rameters and mode information indicated by the
plurality of parameters, wherein the display de-
vice shares the mode information with the serv-
er.

12. A control method of a display device, the control
method comprising:

transmitting state information of the display de-
vice;
receiving a parameter set in an adjacent device
from a server or the adjacent device, both of
which receive the state information; and
changing a mode of a module included in the
display device according to the received param-
eter.

13. The control method of claim 12, wherein changing
the mode of the module comprises setting a priority
of the parameter and changing the mode of the mod-
ule according to the priority.

19 20 



EP 3 010 242 A1

12

5

10

15

20

25

30

35

40

45

50

55

14. The control method of claim 12 or 13, further com-
prising:

determining whether the display device is nor-
mally operated.

15. The control method of claim 12, 13 or 14, further
comprising:

setting a changed mode as a mode of the mod-
ule when the display device is normally operated
and changing a mode of the module according
to a next priority when the display device is not
normally operated.
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