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(57) Abstract: An image processing apparatus, upgrade apparatus, display system and control method are provided. The image pro -
cessing apparatus includes a signal input unit; afirst image processing unit which processes an input signal input by the signal input
unit to output afirst output signal; an upgrade apparatus connection unit connected to an upgrade apparatus which includes a second
image processing unit; and a first controller which controls at least one of the input signal processed by the first image processing
unit and the first output signal to be transmitted to the upgrade apparatus and processed by the second image processing unit if the

upgrade apparatus is connected to the upgrade apparatus connection unit.
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Description

Title of Invention: IMAGE PROCESSING APPARATUS,

UPGRADE APPARATUS, DISPLAY SYSTEM INCLUDING THE

[1]

[2]

3]

[4]

(9]

(6]

[7]

(8]

SAME, AND CONTROL METHOD THEREOF

Technical Field

Apparatuses and methods consistent with the exemplary embodiments relate to an
image processing apparatus, an upgrade apparatus, adisplay system including the same
and a control method thereof, and more particularly to an image processing apparatus
which is connected to an upgrade apparatus to upgrade afunction thereof, an upgrade
apparatus, adisplay system including the same and a control method thereof.

Background Art

Animage processing apparatus is adevice which processes image signals or image
data transmitted from various external image sources and which are autonomously
stored. The image processing apparatus may be configured to display aprocessed
image on its display panel, such asaTV or amonitor. For example, aTV processes a
broadcast signal transmitted from outside of the TV according to various types of
image processing, e.g., decoding and scaling, and displays an image of auser desired
broadcast channel on adisplay panel.

The image processing apparatus has an embedded image processing board
configured as acircuit, including various kinds of chip sets, and amemory to conduct
such image processing.

Disclosure of Invention

Technical Problem

However, with technology development and diverse demands of users, an image
processing apparatus having advanced capability isincreasingly required and the func-
tionalities of the image processing apparatus have increased.

Further, itisnot cost efficient or an efficient use of resources to require auser to
purchase anew image processing apparatus in order for the user to utilize anewly
added function or an updated function .

Thus, there is ademand for an image processing apparatus which can be upgraded by
easily adding or extending anew functionality or updated function.

Also, when upgrading functions or specifications in an upgrade apparatus, itisalso
necessary to upgrade or change firmware with respect to subsidiary modules already
included in the image processing apparatus.

Further, due to physical limitations, an image processing apparatus which has a 2D



WO 2013/100350 PCT/KR2012/009264

[9]
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image processing function cannot reproduce 3D content and can only play the content
as 2D images. In order for the image processing apparatus which has the 2D image
processing function to reproduce 3D contents a 3D images, the whole or at least part of
the image processing board embedded in the image processing apparatus must be
physically replaced, which is not easy in terms of manufacture and use. Also, auser
may need to purchase a new image processing apparatus with a 3D image processing
function.

Solution to Problem

Aspects of exemplary embodiments provide an image processing apparatus which
can be upgraded easily by adding or extending anew or upgraded function to the
upgradable image processing apparatus, an upgrade apparatus, adisplay system
including the same, and a control method thereof.

Further, aspects of exemplary embodiments provide an image processing apparatus
which is capable of upgrading firmware driving subsidiary modules aready included
in the image processing apparatus suitably for upgraded functions or specifications
provided by an upgrade apparatus, an upgrade apparatus, adisplay system including
the same, and a control method thereof.

In addition, aspects of exemplary embodiments provide an image processing
apparatus which can be upgraded easily by adding a 3D image processing function to a
2D image processing function or extending a 2D image processing function to a 3D
image processing function, an upgrade apparatus, adisplay system including the same,
and a control method thereof.

The foregoing and/or other aspects may be achieved by providing an image
processing apparatus including: asignal input unit; afirst image processing unit which
processes an input signal input by the signal input unit to output afirst output signal;
an upgrade apparatus connection unit connected to an upgrade apparatus including a
second image processing unit; and afirst controller which controls at least one of the
input signal processed by the first image processing unit and the first output signal to
be transmitted to the upgrade apparatus and processed by the second image processing
unit if the upgrade apparatus is connected to the upgrade apparatus connection unit.

The image processing apparatus may further include adisplay unit which displays at
least one of afirst image corresponding to the first output signal output by the first
image processing unit and a second image corresponding to a second output signal
processed and output by the second image processing unit of the upgrade apparatus.

The upgrade apparatus connection unit may transmit the first output signal to the
display unit if the upgrade apparatus is not inserted into the upgrade apparatus
connection unit, and transmit the second output signal output from the second image
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processing unit to the display apparatus if the upgrade apparatus is inserted into the
upgrade apparatus connection unit.

The upgrade apparatus connection unit may include afirst input signal terminal to
which the first output signal isinput; and adisplay unit output terminal selectively
brought in contact with at least one of the first input signal terminal and abody
connection unit of the upgrade apparatus based on whether the upgrade apparatus is
connected, to output one of the first output signal and the second output signal to the
display unit.

The image processing apparatus may further include an elastic member which
elastically biases at least one of the first input signal terminal and the display unit
output terminal so that the first input signal terminal and the display unit output
terminal are brought in contact if the upgrade apparatus is not connected to the upgrade
apparatus connection unit.

The image processing apparatus may further include asignal connection member
inserted into the upgrade apparatus connection unit so that the first output signal is
transmitted to the display unit if the upgrade apparatus is not connected to the upgrade
apparatus connection unit.

The image processing apparatus may further include a data selection unit which
selects and outputs one of the first output signal output from the first image processing
unit and the second output signal output from the upgrade apparatus connection unit to
the display unit according to control of the first controller; and a data distribution unit
which distributes the first output signal to the upgrade apparatus connection unit and
the data selection unit according to control of the first controller.

The first controller may control the data distribution unit and the data selection unit
to output the first output signal output from the first image processing unit to the
display unit if the upgrade apparatus is not connected.

The first controller may control the data distribution unit and the data selection unit
to distribute the first output signal output from the first image processing unit to the
upgrade apparatus connection unit and to output the second output signal output by the
upgrade apparatus to the display unit if the upgrade apparatus is connected.

The image processing apparatus may further include an image signal switch which
selectively transmits the first output signal output from the first image processing unit
to the display unit, wherein the first image processing unit may output the first output
signal to the upgrade apparatus connection unit and the image signal switch, and the
first controller controls the image signal switch to transmit the first output signal
output by the first image processing unit to the display unit if the upgrade apparatus is
not connected, and to transmit the second output signal processed by the upgrade
apparatus to the display unit if the upgrade apparatus is connected.
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The image signal switch may include alow voltage differential signaling (LVDS)
switch.

The first image processing unit may include afirst output port which outputs the first
output signal to the upgrade apparatus connection unit; and a second output port which
outputs the first output signal to the image signal switch.

The first output signal may include at least one of afirst image signal and afirst
audio signal, and the upgrade apparatus connection unit may include afirst connection
unit transmitting at least one of the input signal and the first image signal to the
upgrade apparatus, and a second connection unit which transmits or receives at least
one of acontrol signal and the first audio signal to or from the upgrade apparatus.

The first output signal may include at least one of afirst image signal and afirst
audio signal, and the image processing apparatus may further include an audio output
unit which outputs any one of the first audio signal and a second audio signal
processed by the second image processing unit of the upgrade apparatus.

The image processing apparatus may further include at least one of awireless user
input unit which receives input wirelessly from auser, awireless communication unit
to access an Internet network and acamera unit to take an image; and a control path
conversion switch which selects the first controller or the upgrade apparatus to control
at least one of the wireless user input unit, the wireless communication unit and the
camera unit based on whether the upgrade apparatus is connected.

The first controller may control the wireless user input unit, the wireless commu-
nication unit and the camera unit if the upgrade apparatus is not connected to the
upgrade apparatus connection unit, and does not control at least one of the wireless
user input unit, the wireless communication unit and the camera unit if the upgrade
apparatus is connected to the upgrade apparatus connection unit.

The upgrade apparatus may control at least one of the wireless user input unit, the
wireless communication unit and the camera unit through the control path conversion
switch if the upgrade apparatus is connected to the upgrade apparatus connection unit.

The first controller may perform control to receive information about at least one
upgraded function provided by the upgrade apparatus and performs control to perform
the upgraded function based on the information about the upgraded function.

The first controller may assign a control to the upgrade apparatus, and the first image
processing unit may perform image processing on the input signal based on control by
the upgrade apparatus.

The first controller may perform control to receive an external input signal input
through the upgrade apparatus and performs control to display an image based on the
received external input signal.

The first controller may control the first output signal processed by the first image
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processing unit to be transmitted to the upgrade apparatus and outputted to outside of
the image processing apparatus.

[33] The image processing apparatus may further include at least one subsidiary module
each accommodating firmware, wherein the first controller may upgrade the firmware
of the at least one subsidiary module based on corresponding upgraded firmware
received from the upgrade apparatus.

[34] The first controller may upgrade the firmware according to control by the upgrade
apparatus.

[35] The first controller may back up each firmware accommodated in the at least one
subsidiary module in the upgrade apparatus.

[36] The image processing apparatus may further include auser input unit to input auser
selection, wherein the first controller may upgrade the firmware based on the user
selection.

[37] The image processing apparatus may further include a storage unit which stores

extended display identification data (EDID), and wherein the first controller may
upgrade the EDID based on upgraded EDID information received from the upgrade
apparatus.

[38] The first controller may control each of aplurality of image processing processes to
process the image signal to be selectively performed by one of the first image
processing unit and the second image processing unit.

[39] The first image processing unit may include aplurality of first blocks processing at
least part of the plurality of image processing process, and the second image
processing unit may include aplurality of second blocks corresponding to the first
blocks, respectively, and processing at least part of the plurality of image processing
processes.

[40] The image processing apparatus may further include aplurality of switching units re-
spectively connected to the first blocks and the second blocks and which is switched to
transmit a signal to one of the plurality of first blocks and the plurality of second
blocks.

[41] The image processing apparatus may further include auser input unit to input auser
selection, wherein the first controller may control each of the plurality image
processing processes to be selectively performed by one of the first image processing
unit and the second image processing unit based on the user selection.

[42] The first controller may control the upgrade apparatus connection unit to receive a
three-dimensional (3D) image signal, converted from the first output signal, from the
upgrade apparatus.

[43] The upgrade apparatus may be detachably coupled to one of atiming controller, a

display panel and an image processing board of the image processing apparatus.
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The upgrade apparatus may be connected to a spare connector provided in the timing
controller.

The upgrade apparatus may be connected to slots of the image processing board and
the display panel in combination with the timing controller.

The foregoing and/or other aspects may be achieved by providing an upgrade
apparatus mounted on an image processing apparatus including afirst image
processing unit and afirst controller, the upgrade apparatus including: abody
connection unit which is connected to the image processing apparatus; a second image
processing unit which receives and processes asignal output from the image
processing apparatus through the body connection unit; and a second controller which
controls the second image processing unit.

The upgrade apparatus may further include adisplay connection unit connected to a
display unit is connected in order to transmit the signal processed by the second image
processing unit to the display unit.

The body connection unit may include afirst body connection unit which receives a
first image signal processed by the first image processing unit of the image processing
apparatus, and a second body connection unit which receives one of afirst audio signa
processed by the first image processing unit and a control signal transmitted by the first
controller.

The second controller may control at least one of the first controller and the first
image processing unit.

The second controller may perform control to transmit information about at least one
upgraded function provided to the image processing apparatus to the image processing
apparatus and to perform the upgraded function.

The second controller may be assigned control by the image processing apparatus
and performs control to process the signal output from the image processing apparatus.

The upgrade apparatus may further include asignal input unit to input an external
input signal, wherein the second controller transmits the external input signal to the
image processing apparatus and controls the image processing apparatus to display an
image based on the transmitted external input signal.

The upgrade apparatus may further include asignal output unit, wherein the second
controller may perform control to receive the signal output from the image processing
apparatus and to output the signal to outside of the upgrade apparatus through the
signal output unit.

The upgrade apparatus may further include a storage unit storing upgraded firmware
corresponding to a subsidiary module of the image processing apparatus, wherein the
second controller may include a controller which performs control to upgrade firmware
of the at least one subsidiary module based on the upgraded firmware.
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The second controller may back up the firmware of the at least one subsidiary
module.

The second controller may perform control to upgrade the firmware of the at |east
one subsidiary module based on auser selection input through the image processing
apparatus.

The second controller may perform control to upgrade the firmware of the at |east
one subsidiary module based on extended display identification data (EDID) received
from the image processing apparatus.

The second controller may control the second image processing unit to generate a
three-dimensional (3D) image signal by converting the signal output from the image
processing apparatus and controls the connection unit to transmit the 3D image signal
to the image processing apparatus.

The upgrade apparatus may further include a communication unit communicating
with apair of 3D glasses, wherein the second controller may perform synchronization
of the 3D image signal based on asignal transmitted from the 3D glasses.

The foregoing and/or other aspects may be achieved by providing a control method
of an image processing apparatus on which an upgrade apparatus is mounted, the
control method including: processing an input signal to output an output signal;
transmitting at least one of the input signal and the output signal to the upgrade
apparatus if the upgrade apparatus is connected to the image processing apparatus;
receiving an image signal based on at least one of the input signal and the output signal
from the upgrade apparatus; and processing the image signal to be displayed as an
image.

The control method may further include receiving information about at |east one
upgraded function provided by the upgrade apparatus, and wherein the processing the
image signal may include performing the upgraded function based on the information
about the upgraded function.

The control method may further include receiving upgraded firmware from the
upgrade apparatus; and upgrading firmware of at least one subsidiary module included
in the image processing apparatus based on the received upgraded firmware.

Each of aplurality of image processing processes to process the image signal may be
performed selectively by one of the image processing apparatus and the upgrade
apparatus.

The receiving may include receiving athree-dimensiona (3D) image signal,
converted from at least one of the input signal and the output signal, from the upgrade
apparatus.

The foregoing and/or other aspects may be achieved by providing a control method
of an upgrade apparatus mounted on an image processing apparatus, the control



WO 2013/100350 PCT/KR2012/009264

[66]

[67]

[68]

[69]

[70]

[71]

[72]

method including: receiving afirst image signa processed from the image processing
apparatus if the upgrade apparatus is connected to the image processing apparatus;
processing at least one upgraded function of the image processing apparatus on the
first image signal; and transmitting a second image signal, obtained by processing the
at least one upgraded function, to the image processing apparatus.

The control method may further include transmitting information about the at |east
one upgraded function provided to the image processing apparatus.

The control method may further include transmitting, to the upgrade apparatus,
upgraded firmware to upgrade firmware of at least one subsidiary module included in
the image processing apparatus.

The processing may include generating a three-dimensional (3D) image signal by
converting the first image signal received from the image processing apparatus, and
wherein the transmitting may include transmitting the 3D image signal to the image
processing apparatus.

The foregoing and/or other aspects may be achieved by providing adisplay system
including an image processing apparatus and an upgrade apparatus mounted on the
image processing apparatus, wherein the image processing apparatus may include a
first image processing unit which processes afirst input signal to output afirst output
signal, afirst controller which controls the first image processing unit and an upgrade
apparatus connection unit to which the upgrade apparatus is connected, the upgrade
apparatus may include a second image processing unit which processes a second input
signal to output a second output signal, a second controller which controls the second
image processing unit and abody connection unit connected to the upgrade apparatus
connection unit, and at least one of the first input signal processed by the first image
processing unit and the first output signal may be transmitted to the upgrade apparatus
and processed by the second image processing unit if the upgrade apparatus is
connected to the upgrade apparatus connection unit.

The upgrade apparatus may transmit information about at least one upgraded
function provided to the image processing apparatus to the image processing apparatus,
and the image processing apparatus may perform the upgraded function based on the
information about the upgraded function.

The image processing apparatus may include at least one subsidiary module each ac-
commodating firmware, wherein the upgrade apparatus may include a storage unit
which stores upgraded firmware corresponding to the at least one subsidiary module,
and the image processing apparatus may upgrade the firmware of at least one
subsidiary module based on corresponding upgraded firmware received from the
upgrade apparatus.

Each of aplurality of image processing processes to process the image signal may be
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performed selectively by one of the image processing apparatus and the upgrade

apparatus.
The upgrade apparatus may convert at least one of the first input signal and the first

output signal output from the image processing apparatus into athree-dimensional
(3D) image signal and transmit the 3D image signal to the image processing apparatus,
and the image processing apparatus may display a 3D image based on the 3D image
signal received from the upgrade apparatus.

Advantageous Effects of Invention

Asdescribed above, one or more exemplary embodiments may provide an image
processing apparatus upgraded by easily adding or extending a new or upgraded
function to the upgradable image processing apparatus, an upgrade apparatus, adisplay
system including the same, and a control method thereof.

Further, one or more exemplary embodiments may provide an image processing
apparatus which is capable of upgrading firmware driving subsidiary modules already
included in the image processing apparatus suitably for upgraded functions or speci-
fications provided by an upgrade apparatus, an upgrade apparatus, adisplay system
including the same, and a control method thereof.

According to one or more exemplary embodiments, an upgrade apparatus is mounted
on an image processing apparatus, thereby performing an enhanced image processing
process.

According to one or more exemplary embodiments, an image processing apparatus
processing a2D image is combined with an image processing apparatus processing a
3D image, thereby conveniently upgrading the image processing apparatus to achieve
3D display and to reproduce 3D contents.

Brief Description of Drawings

FIG. lisablock diagram of adisplay system according to an exemplary em-
bodiment;

FIG. 2 isablock diagram of adisplay system according to an exemplary em-
bodiment;

FIG. 3isablock diagram of adisplay system according to an exemplary em-
bodiment;

FIG. 4 is aperspective view illustrating amain part of asignal connection member
and an upgrade apparatus selectively connected to an upgrade apparatus connection
unit of an image processing apparatus in adisplay system according to an exemplary
embodiment;

FIG. 5isablock diagram of adisplay system according to an exemplary em-
bodiment;
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[83] FIG. 6 isablock diagram of adisplay system according to an exemplary em-
bodiment;

[84] FIG. 7 isablock diagram of adisplay system according to an exemplary em-
bodiment;

[85] FIG. 8isablock diagram of adisplay system according to an exemplary em-
bodiment;

[86] FIG. 9isan enlarged perspective view illustrating aconnection method of an
upgrade apparatus connection unit of an image processing apparatus and an upgrade
apparatus according to an exemplary embodiment;

[87] FIG. 10 isan enlarged front view illustrating a connection method of an upgrade
apparatus connection unit of an image processing apparatus and an upgrade apparatus
of adisplay system according to an exemplary embodiment;

[88] FIGS. 11to 17 are perspective views and cross-sectional views illustrating con-
nections of an upgrade apparatus connection unit of an image processing apparatus and
an upgrade apparatus according to exemplary embodiments;

[89] FIG. 18 isablock diagram of adisplay system according to an exemplary em-
bodiment;

[90] FIG. 19 isablock diagram of adisplay system according to an exemplary em-
bodiment;

[91] FIG. 20 isablock diagram illustrating aconfiguration of adisplay apparatus
according to an exemplary embodiment;

[92] FIG. 21lisablock diagram of an upgrade apparatus according to an exemplary em-
bodiment;

[93] FIG. 22 isaflowchart illustrating acontrol method of adisplay apparatus according
to an exemplary embodiment;

[94] FIG. 23 isaflowchart illustrating acontrol method of an upgrade apparatus
according to an exemplary embodiment;

[95] FIG. 24 illustrates control operations of adisplay apparatus and an upgrade apparatus
according to an exemplary embodiment;

[96] FIG. 25isablock diagram of adisplay system according to an exemplary em-
bodiment;

[97] FIG. 26 isablock diagram illustrating a configuration of adisplay apparatus
according to an exemplary embodiment;

[98] FIG. 27 isablock diagram of an upgrade apparatus according to an exemplary em-
bodiment;

[99] FIG. 28isaflowchart illustrating acontrol method of adisplay apparatus according

[100]

to an exemplary embodiment;
FIG. 29 isaflowchart illustrating acontrol method of an upgrade apparatus
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according to an exemplary embodiment;
[101] FIG. 30isablock diagram of adisplay apparatus according to an exemplary em-

bodiment;

[102] FIG. 31illustrates afirst image processing unit and a second image processing unit
according to an exemplary embodiment;

[103] FIG. 32 isaflowchart illustrating acontrol method of adisplay apparatus according
to an exemplary embodiment;

[104] FIG. 33 isablock diagram illustrating a configuration of adisplay system according
to an exemplary embodiment;

[105] FIG. 34 isablock diagram illustrating a configuration of adisplay apparatus
according to an exemplary embodiment;

[106] FIG. 35isablock diagram illustrating a configuration of a3D image processing
apparatus according to an exemplary embodiment;

[107] FIGS. 36 to 38illustrate a 3D image processing apparatus coupled to a display
apparatus according to exemplary embodiments; and

[108] FIGS. 39 to 43 are flowcharts illustrating methods of performing an image
processing process of adisplay apparatus upgraded by a 3D image processing
apparatus in adisplay system according to exemplary embodiments.

Best Mode for Carrying out the Invention

[109] Hereinafter, an image processing apparatus, an upgrade apparatus, adisplay system,
and a control method thereof according to exemplary embodiments will be described in
detail with reference to accompanying drawings.

[110] In the exemplary embodiments, an "image processing apparatus’ refers to adisplay
device which processes an image signal and may include adisplay unit to display an
image based on an image signal internally or output aprocessed image signa to an
external display apparatus without including adisplay unit internally. The image
processing apparatus according to the exemplary embodiments include both types. A
display device which processes an image signal and includes adisplay unit to display
an image based on an image signal is also referred to as a "display apparatus’
hereinafter.

[ Referring to FIG. 1, adisplay system 1according to an exemplary embodiment
includes an image processing apparatus 100 processing an image signal provided from
an external image source (not shown) according to apreset image processing process
to display an image and an upgrade apparatus 200 upgrading hardware or software of
the image processing apparatus 100.

[112] In the display system 1 according to the exemplary embodiment, the image
processing apparatus 100 is configured asa TV which displays abroadcast image
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based on abroadcast signal, broadcast information or broadcast data received from a
transmitter of abroadcasting station. The image processing apparatus 100 may be
configured as various types of devices which process an image or process and display
an image, without being limited to aTV. For example, the image processing apparatus
100 may be a set-top box which performs image processing only and does not display
an image.

The image processing apparatus 100 may display any type of image, without being
limited to abroadcast image. For example, the image processing apparatus 100 may
display images, such asvideos, still images, applications, an on-screen display (OSD)
based on signals or data received from various types of image sources (not shown), and
agraphic user interface (GUI) for controlling various operations.

The upgrade apparatus 200 is connected to the image processing apparatus 100 so as
to communicate with the image processing apparatus 100. The upgrade apparatus 200
upgrades existing hardware or software of the connected image processing apparatus
100 and enables an image signal to be processed by the upgraded hardware or software
of the image processing apparatus 100, thereby displaying an image with improved
quality.

Asshown in FIG. 1, the image processing apparatus 100 includes afirst signa input
unit 110 receiving an image signal from at least one image source (not shown), afirst
image processing unit 130 processing the input signal from the first signal input unit
110 and outputting afirst output signal, an upgrade apparatus connection unit 160 to
which the upgrade apparatus 200 including a second image processing unit 220 is
connected, and afirst controller 140 controlling the first image processing unit 130.

The first signal input unit 110 transmits an image signal and/or abroadcast signal
received from at least one image source to the first image processing unit 130. The first
signal input unit 110 may include atuner to receive abroadcast signal.

Animage signal received through the first signal input unit 110 may have various
standards depending on an image source and adisplay mode of and adisplay unit 170.
For example, the first signal input unit 110 may receive signals or data in accordance
with ahigh definition multimedia interface (HDMI), auniversal seria bus (USB), and
component standards and include aplurality of connection terminals (not shown) cor-
responding to the respective standards. Various types of externa devices including the
image source may be connected to the connection terminals, thus receiving an image
signal through the first signal input unit 110.

When the upgrade apparatus 200 is connected to the upgrade apparatus connection
unit 160, the first signal input unit 110 may be configured to transmit the input signal
to the upgrade apparatus connection unit 160, and not to the first image processing unit
130 according to control of the controller 140. That is, the first signal input unit 110
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may include aplurality of output ports to receive and output the input signal and thus
selectively transmit the input signal to either the upgrade apparatus 200 or the first
image processing unit 130 according to control of the controller 140. The first signa
input unit 110 may be configured to provide the input signal only to the first image
processing unit 130.

The first image processing unit 130 may include a demultiplexer (not shown), which
performs demultiplexing by separating abroadcast signal received from the first signal
input unit 110 into an image signal, an audio signal and optional data, adecoder (not
shown) decoding the separated image signal into apredetermined image format, and a
scaler (not shown) scaling the decoded image signal to apredetermined resolution to
display an image based on the image signal on the display unit 170.

Further, the first image processing unit 130 may perform various preset image
processing processes on an image signal received from the first signal input unit 110.
The first image processing unit 130 outputs aprocessed image signal to the display
unit 170, so that an image based on the image signal is displayed on the display unit
170.

The first image processing unit 130 may perform any type of image processing,
without being limited to, for example, demultiplexing to separate asignal into charac-
teristic signals, decoding in accordance with an image format of an image signal, de-
interlacing to convert an interlaced image signal into aprogressive form, scaling to
adjust an image signal to apreset resolution, noise reduction to improve image quality,
detail enhancement, frame refresh rate conversion, or the like.

The first image processing unit 130 may be provided as an image processing board
(not shown) in which acircuit system including various chip sets (not shown), a
memory (not shown), electronic components (not shown) and wiring (not shown) to
conduct such processes is mounted on aprinted circuit board (PCB, not shown).

Meanwhile, the upgrade apparatus connection unit 160 is connected to abody
connection unit 210 of the upgrade apparatus 200 so that the image processing
apparatus 100 and the upgrade apparatus 200 communicate at least one of data, a
signal, information and power with each other.

The upgrade apparatus connection unit 160 may transmit at least one of the input
signal input through the first signal input unit 110 and the first output signal output by
the first image processing unit 130 to the body connection unit 210.

Here, the first output signal may include at least one of afirst image signal and afirst
audio signal.

The upgrade apparatus connection unit 160 may be configured as a connection port
in accordance with ageneral standard, such as an HDMI, USB or component port. As
necessary, the upgrade apparatus connection unit 160 may be configured to com-
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municate data, a signal, information/, or power in accordance with alow voltage dif-
ferential signaling (LVDS) standard.

The upgrade apparatus connection unit 160 may be provided in any type and form,
without being limited to the foregoing examples, aslong asit is configured to enable
the image processing apparatus 100 and the upgrade apparatus 200 to communicate at
least one of data, a signal, information, and power with each other.

When the upgrade apparatus 200 is not connected to the upgrade apparatus
connection unit 160, the upgrade apparatus connection unit 160 transmits the first
image signal output by the first image processing unit 130 to the display unit 170.

The upgrade apparatus connection unit 160 may receive asecond output signal
processed by the second image processing unit 220 through the body connection unit
210 of the upgrade apparatus 200 and transmit the received second output signal to the
display unit 170.

As necessary, when the upgrade apparatus 200 is configured to output the second
output signal directly to the display unit 170, and not via the image processing
apparatus 100, the upgrade apparatus connection unit 160 does not receive the second
output signal from the upgrade apparatus 200.

The upgrade apparatus connection unit 160 may enable communication of a control
instruction between the first controller 140 and a second controller 230 of the upgrade
apparatus 200. That is, the upgrade apparatus connection unit 160 may have a
connection port for transmitting and receiving the control instruction.

Meanwhile, when the upgrade apparatus 200 is not connected to the upgrade
apparatus connection unit 160, the first controller 140 controls the first image
processing unit 130 to process the input signal.

When the upgrade apparatus 200 is connected to the upgrade apparatus connection
unit 160, the first controller 140 controls the first signal input unit 110 and the first
image processing unit 130 such that at least one of the input signal and the first output
signal istransmitted to the upgrade apparatus 200 through the upgrade apparatus
connection unit 160 and is processed by the second image processing unit 220.

The first controller 140 may detect whether the upgrade apparatus 200 is connected
through the upgrade apparatus connection unit 160.

When the second output signal processed by the upgrade apparatus 200 isreceived
by the upgrade apparatus connection unit 160 through the body connection unit 210,
the first controller 140 may control the upgrade apparatus connection unit 160 to
transmit the second output signal to the display unit 170.

The image processing apparatus 100 may further include the display unit 170 to
display at least one of afirst image corresponding to the first output signal and a
second image corresponding to the second output signal processed and output by the
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second image processing unit 220 of the upgrade apparatus 200.

That is, when the upgrade apparatus 200 is not connected to the upgrade apparatus
connection unit 160, the display unit 170 displays the first image corresponding to the
first output signal output by the first image processing unit 130. When the upgrade
apparatus 200 is connected to the upgrade apparatus connection unit 160, the display
unit 170 displays the second image corresponding to the second output signal output
by the second image processing unit 220.

The display unit 170 may be configured in various display modes using liquid
crystals, plasma, light emitting diodes, organic light emitting diodes, a surface
conduction electron emitter, a carbon nano-tube, nano-crystals, or the like, without
being limited thereto.

The display unit 170 may further include an additional element depending on a
display mode thereof. For example, in adisplay mode using liquid crystals, the display
unit 170 may include aliquid crystal display (LCD) panel, abacklight unit (not shown)
providing light to the panel, and apanel drive board (not shown) driving the panel.

Further, the image processing apparatus 100 may further include a conversion-am-
plification unit 180 converting an audio signal separated by the first image processing
unit 130 into apreset format and amplifying the signal, and an audio output unit 190
outputting the amplified audio signal. Here, the audio output unit 190 may include a
speaker.

Also, the image processing apparatus 100 may further include auser input unit 120
outputting apreset command according to manipulation by auser, and afirst storage
unit 150 storing unlimited data or information.

The user input unit 120 transmits various preset control commands or unlimited in-
formation to the first controller 140 based on auser's manipulation and input. The user
input unit 120 may be provided as amenu key and an input panel installed on an
outside of the image processing apparatus 100 or as aremote controller separate from
the image processing apparatus 100.

The user input unit 120 may be configured to communicate with the image
processing apparatus 100 using a short-range wireless communication method, such as
Bluetooth or infrared communication. In this case, the user input unit 120 may include
awireless keyboard, awireless mouse, or the like as well as the remote controller.

As necessary, the user input unit 120 may be configured as a single body with the
display unit 170. That is, if the display unit 170 is atouch screen, auser may transmit a
preset command to the first controller 140 through an input menu (not shown)
displayed on the display unit 170.

The first storage unit 150 may store unlimited data according to control of the first
controller 140. The first storage unit 150 may be configured as a non-volatile memory,
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such as aflash memory and ahard disk drive. The first storage unit 150 is accessible
by the first controller 140, and the data stored in the first storage unit 150 may be read,
recorded, revised, deleted, or updated by the first controller 140.

The first storage unit 150 may store, for example, an operating system to run the
image processing apparatus 100 and various applications, image data, and optional
data which are executable in the operating system.

The first controller 140 performs control operations over various components of the
image processing apparatus 100. For example, the first controller 140 conducts image
processing by the first image processing unit 130, transmission or reception operations
of signals, information, or data through the first signal input unit 110, and a control
operation corresponding to acommand from the user input unit 120, thereby con-
trolling the overall operation of the image processing apparatus 100.

The upgrade apparatus 200 may be connected to the image processing apparatus 100
via wire or wirelessly. In the exemplary embodiment, the upgrade apparatus 200 and
the image processing apparatus 100 may be connected to each other via wire to
transmit and receive data, information, signals, or power. Asdescribed above, the
upgrade apparatus 200 includes the body connection unit 210 to transmit or receive
power and data to or from the image processing apparatus 100, and the image
processing apparatus 100 includes the upgrade apparatus connection unit 160 to
transmit or receive power and data to or from the upgrade apparatus 200. That is, the
upgrade apparatus 200 may receive power needed for driving from the image
processing apparatus 100 through the body connection unit 210. When necessary, the
upgrade apparatus 200 may further include apower conversion unit (not shown) to
convert power input from the image processing apparatus 100 into power needed for
driving.

The upgrade apparatus 200 may be supplied with driving power needed to operate
from a separate external power source (commercial power source or battery) and not
directly from the image processing apparatus 100 through the body connection unit
210

Further, unlike in FIG. 1, the upgrade apparatus 200 may be connected to the image
processing apparatus 100 wirelessly if necessary. In this case, the upgrade apparatus
200 may be supplied with operation power from a separate external power source or
battery, and not from the image processing apparatus 100.

Until the upgrade apparatus 200 is connected to the image processing apparatus 100,
the image processing apparatus 100 autonomously processes an image signa received
from outside of the image processing apparatus 100 according to apreset image
processing process and displays an image based on the signal. However, when the
upgrade apparatus 200 is connected to the image processing apparatus 100, hardware
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or software configurations of the display system 1performing the above image
processing process are upgraded. Accordingly, new functions or updated functions
may be provided to auser due to the upgrade apparatus 200. For example, as the
upgrade apparatus 200 is connected, there isprovided an image with higher quality
than that realized by the image processing apparatus 100 aone.

The upgrade apparatus 200 includes the body connection unit 210 connected to the
image processing apparatus 100, the second image processing unit 220 receiving and
processing a signal output from the image processing apparatus 100 through the body
connection unit 210, and a second controller 230 controlling the second image
processing unit 220.

When the second image processing unit 220 is configured to be controlled only by
the first controller 140 of the image processing apparatus 100, the second controller
230 may be omitted as necessary.

The second image processing unit 220 processes any input signal of the first signal
input unit 110 output from the image processing apparatus 100 and the first output
signal output from the first image processing unit 130 and outputs the signal as a
second output signal.

The second output signal output by the second image processing unit 220 is
transmitted to the display unit 170 through the body connection unit 210 and the
upgrade apparatus connection unit 160. Accordingly, a second image corresponding to
the second output signal may be displayed on the display unit 170. Since the second
image processing unit 220 additionally performs afunction upgraded from afunction
of the first image processing unit 130 or afunction which cannot be conducted by the
first image processing unit 130, an upgraded image which is not realized by the image
processing apparatus 100 or is hard to be realized by the image processing apparatus
100 is displayed on the display unit 170.

For example, afull HD image cannot be provided by the first image processing unit
130, but may be provided by the second image processing unit 220. Further, a 3D
image cannot be realized by the first image processing unit 130, but may be presented
through the second image processing unit 220. Such added and expanded functions are
only illustrative examples and are not limited to these examples.

Here, the second image processing unit 220 may reprocess the audio signal as well as
the image signal, and accordingly the reprocessed and upgraded audio signal may be
provided to the image processing apparatus 100.

Meanwhile, the upgrade apparatus 200 may further include a second signal input unit
250 receiving abroadcast signal or an image signal from an image source and
transmitting the signal to the second image processing unit 220.

In the foregoing exemplary embodiment, the broadcast signal or the image signal is
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received or input through the first signal input unit 110 of the image processing
apparatus 100. However, if needed, the upgrade apparatus 200 may include the second
signal input unit 250 to receive abroadcast signal or an image signal separately from
the image processing apparatus 100. In this case, when it is detected that the upgrade
apparatus 200 is connected to the upgrade apparatus connection unit 160, the first
controller 140 of the image processing apparatus 100 may stop operations of the first
signal input unit 110 and the first image processing unit 130. Here, an input signa
(broadcast signal or image signal) input through the second signal input unit 250 is
transmitted to the second image processing unit 220 and processed, and a second
output signal output by the second image processing unit 220 may be transmitted to the
display unit 170 through the upgrade apparatus connection unit 160 of the image
processing apparatus 100. Accordingly, a second image corresponding to the second
output signal may be displayed on the display unit 170.

In another exemplary embodiment, when the upgrade apparatus 200 independently
receives abroadcast signal or an image signal through the second signal input unit 250,
the first controller 140 may control the first image processing unit 130 to process a
signal input through the first signal input unit 110 and output afirst output signal to the
display unit 170. Here, the display unit 170 may display afirst image corresponding to
the first output signal as amain screen or sub-screen. At the same time, when receiving
the broadcast signal or image signal through the second signa input unit 250, the
upgrade apparatus 200 processes the signal in the second image processing unit 220
and transmits a second output signal to the display unit 170. Accordingly, the display
unit 170 may display a second image corresponding to the second output signal as a
sub-screen or main screen in accordance with the first image. That is, the first input
signal input through the first signal input unit 110 of the image processing apparatus
100 and the second input signal input through the second signal input unit 250 of the
upgrade apparatus 200 are processed into the first image and the second image, re-
spectively, which may be then displayed in picture in picture (PIP) on the display unit
170.

When it is detected that the upgrade apparatus 200 is connected, the first controller
140 of the image processing apparatus 100 may control the first image processing unit
130 and the first signal input unit 110 in cooperation with the second controller 230 of
the upgrade apparatus 200. For example, the first controller 140 may be responsible for
controlling part of the demultiplexer (not shown), the decoder (not shown) and the
scaler (not shown) of the first image processing unit 130, and the second controller 230
may be responsible for controlling the rest thereof.

If necessary, the first controller 140 may have priority to control the first signal input
unit 110 and the first image processing unit 130, and the second controller 230 may
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assist the first controller 140.

In another exemplary embodiment, the second controller 230 may have priority to
control the first signal input unit 110 and the first image processing unit 130, and the
first controller 140 may assist the second controller 230.

Meanwhile, when it is detected that the upgrade apparatus 200 is connected, the first
controller 140 of the image processing apparatus 100 may entirely transfer the control
function of the first controller 140 to the second controller 230. Here, the first
controller 140 does not give acontrol instruction, but just delivers a control instruction
between a subject controlled previously by the first controller 140 and the second
controller 230. As necessary, an exclusive control communication line may be
separately provided to transmit and receive acontrol instruction between the second
controller 230 and the subject previously controlled by the first controller 140.

The upgrade apparatus 200 may further include a second storage unit 240.

The second storage unit 240 stores unlimited data.

The second storage unit 240 may be configured as anon-volatile memory, such as a
flash memory and ahard disk drive. The second storage unit 240 is accessed by the
first controller 140 or the second controller 230, and data stored in the storage unit 240
isread, recorded, revised, deleted, or updated by the controller 140 or controller 230.
The first storage unit 150 may also be accessed by both the first controller 140 and the
second controller 230 depending on aconfiguration thereof.

Further, the second storage unit 240 may store an operating system more recently
upgraded than the operating system stored in the first storage unit 150. The first
controller 140 or the second controller 230 may update the operating system stored in
the first storage unit 150 to the upgraded operating system and drive the updated
operating system. As necessary, the operating system of the second storage unit 240
may be driven instead of the operating system stored in the first storage unit 150.

Referring to FIG. 2, adisplay system | aaccording to an exemplary embodiment
includes an image processing apparatus 100a and an upgrade apparatus 200a con-
nectable to the image processing apparatus 100a. For reference, the same elements as
those in the previous exemplary embodiment have the same numerals and descriptions
thereof will be omitted.

The image processing apparatus 100a according to the present exemplary em-
bodiment includes afirst signal input unit 110 receiving abroadcast signal or an image
signal from an image source (not shown) and selectively transmitting the signal to a
first image processing unit 130 or an upgrade apparatus connection unit 160a, the first
image processing unit 130 processing the broadcast signal and/or the image signal
input through the first signal input unit 110 and outputting afirst output signal, the
upgrade apparatus connection unit 160atransmitting the first output signal and/or the
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input signal input through the first signal input unit 110 to the upgrade apparatus 200a,
and afirst controller 140 controlling the first image processing unit 130 to process the
input signal input through the first signal input unit 110 when the upgrade apparatus
200a is not connected to the upgrade apparatus connection unit 160a, and controlling
the first signal input unit 110 and the first image processing unit 130 such that at least
one of the input signal and the first output signal is transmitted to the upgrade
apparatus connection unit 160a and is processed by a second image processing unit
220 when the upgrade apparatus 200a is connected to the upgrade apparatus
connection unit 160a

Here, the first output signal includes afirst audio signa and afirst image signal.

Asdescribed above, the first image processing unit 130 may include a demultiplexer
(not shown) which performs demultiplexing by separating abroadcast signal received
from the first signal input unit 110 into an image signal, an audio signal and optional
data, adecoder (not shown) decoding the separated image signal into apredetermined
image format, and ascaler (not shown) scaling the decoded image signal to a prede-
termined resolution to display an image on the display unit 170.

Here, the first image signal may be an image signal separated by the demultiplexer,
an image signal decoded by the decoder, or an image signal scaled to apredetermined
resolution.

Here, the first audio signal may be an audio signal separated by the demultiplexer.

The upgrade apparatus connection unit 160aincludes afirst connection unit 161
transmitting the first image signa and the input signal (at least one of the broadcast
signal or the image signal provided from the image source) input by the first signa
input unit 110 to the upgrade apparatus 200a, and a second connection unit 163
transmitting or receiving at least one of acontrol signal and/or the first audio signal to
or from the upgrade apparatus 200a.

The optional data included in the broadcast signal processed by the first image
processing unit 130 may be transmitted to the upgrade apparatus 200a through at least
one of the first connection unit 161 and the second connection unit 163.

The first connection unit 161 isprovided to transmit the first image signal and/or the
input signal in one direction from the image processing apparatus 100ato the upgrade
apparatus 200a.

The second connection unit 163 is provided to transmit and receive the control signal
and/or the first audio signal in two directions between the image processing apparatus
100a and the upgrade apparatus 200a.

That is, the upgrade apparatus connection unit 160a according to the present
exemplary embodiment communicates an image signal, control signal, or audio signal
with the image processing apparatus 200a through separate connection units. The
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image signal istransmitted in one direction from the image processing apparatus 100a
to the upgrade apparatus 200a and the control signal or audio signal is transmitted in
two directions.

The upgrade apparatus 200a includes abody connection unit 210a connectable to the
upgrade apparatus connection unit 160a of the image processing apparatus 100a, a
second image processing unit 220, a second controller 230 controlling the second
image processing unit 220, and adisplay connection unit 260 providing a second
image signal processed by the second image processing unit 220 to the display unit
170.

The body connection unit 210a includes afirst body connection unit 211 and a
second body connection unit 213 connected to the first connection unit 161 and the
second connection unit 163, respectively, of the image processing apparatus 100a

The first connection unit 161 and the first body connection unit 211 may be
connected to each other viawire or wirelessly. In an exemplary wire connection mode,
the first connection unit 161 and the first body connection unit 211 may be connected
via a connector (not shown) and acable (not shown).

The second connection unit 163 and the second body connection unit 213 may be
also connected to each other viawire or wirelessly. In anillustrative wire connection
mode, the second connection unit 163 and the second body connection unit 213 may be
also connected via a connector (not shown) and a cable (not shown).

The input signal and/or the first image signal input through the first body connection
unit 211isprovided to the second image processing unit 220, and the audio signal and/
or the control signal input through the second body connection unit 213 is provided to
the second controller 230 or the second image processing unit 220.

The second image processing unit 220 processes the input signa and/or the first
image signal input through the body connection unit 210a to output a second image
signal.

The output second image signal is transmitted to the display unit 170 through the
display connection unit 260, so that a second image corresponding to the second image
signal may be displayed on the display unit 170. Here, the display unit 170 may
include a connection unit 171 to be connected to the display connection unit 260.

Here, the connection unit 171 and the display connection unit 260 may include
connectors, respectively, and be connected via wire using a cable. As necessary, the
connection unit 171 and the display connection unit 250 may also be connected
wirelessly.

Meanwhile, the second image processing unit 220 may output a second audio signal
by processing the first audio signa transmitted from the image processing apparatus
100a. The output second audio signal may be transmitted to a conversion-amplification
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unit 180 through the second body connection unit 213 and the second connection unit
163 and can be output as sound through the audio output unit 190.

Here, the second audio signal processed in the upgrade apparatus 200a may be
transmitted from the second connection unit 163 to the conversion- amplification unit
180 via the first image processing unit 130. As necessary, the second audio signal may
be transmitted from the second connection unit 163 directly to the conversion- ampli-
fication unit 180.

The audio signa amplified by the conversion- amplification unit 180 may be
transmitted to the audio output unit 190 through an audio output connection unit 193
and a connection unit 191, which are detachably connected, and can be output as
sound. The connection unit 191 may be provided in the audio output unit 190, and the
audio output connection unit 193 may be installed on an image processing board 101.

Here, before the upgrade apparatus 200a is mounted on the image processing
apparatus 100a, the first connection unit 161 on the image processing board 101 and
the connection unit 171 of the display unit 170 may be connected to each other via
wire using acable (not shown) and a connector (not shown). Further, since the second
connection unit 163 is prepared for installing the upgrade apparatus 200a, the second
connection unit 163 remains unconnected until the upgrade apparatus 200a is mounted.

When the upgrade apparatus 200a isinstalled in the image processing apparatus 100a
to upgrade afunction of the image processing apparatus 100a, the first connection unit
161 and the connection unit 171 of the display unit 170 are disconnected, and then the
first connection unit 161 and the first body connection unit 211 of the upgrade
apparatus 200a are connected to each other using a cable (not shown) or a connector
(not shown) and the second connection unit 163 and the second body connection unit
213 are connected in the same manner. In addition, the display connection unit 260 of
the upgrade apparatus 200a and the disconnected connection unit 171 of the display
unit 170 are connected to each other via wire or wirelessly. The first and second
connection units 161 and 163 and the first and second body connection units 211 and
213 may be connected wirelessly aswell asvia wire using acable and a connector.

Referring to FIG. 3, adisplay system |b according to an exemplary embodiment
includes an upgrade apparatus 200b and an image processing apparatus 100b which is
functionally upgraded by the upgrade apparatus 200b.

Asshown in FIG. 3, the image processing apparatus 100b includes afirst signal input
unit 110 receiving abroadcast signal or an image signal from an image source and
transmitting the signal to afirst image processing unit 130; the first image processing
unit 130 processing the image signal or the broadcast signal input by the first signa
input unit 110 to output afirst output signal, afirst controller 140 controlling the first
image processing unit 130, afirst storage unit 150, an upgrade apparatus connection
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unit 160b to which the upgrade apparatus 200b is connected, adisplay unit 170; a
display connection unit 173 to which the display unit 170 is connected, a conversion-
amplification unit 180 converting and amplifying an audio signal processed by the first
image processing unit 130, an audio output unit 190, and an audio output connection
unit 193 to which the audio output unit 190 is connected.

The first signal input unit 110, the first image processing unit 130, the controller 140,
the upgrade apparatus connection unit 160b, and the display connection unit 173 may
be mounted on a single image processing board or aplurality of image processing
boards.

Compared with in the image processing apparatus 100aof FIG. 2, in the image
processing apparatus 100b of the present exemplary embodiment, the display
connection unit 173 connected to the display unit 170 isprovided on an image
processing board. In the exemplary embodiment shown in FIG. 2, the display
connection unit 260 is provided in the upgrade apparatus 200a.

Asshown in FIG. 4, the image processing apparatus 100b further includes a signa
connection member 168 inserted into the upgrade apparatus connection unit 160b such
that the first output signal output by the first image processing unit 130 is transmitted
to the display unit 170. Specifically, the first output signal is output to the display
connection unit 173 when the upgrade apparatus 200b is not connected to the upgrade
apparatus connection unit 160b.

The upgrade apparatus connection unit 160b includes afirst input signal terminal
161b to which the first output signal output by the first image processing unit 130 is
input and adisplay unit output terminal 163b which is separated from the first input
signal terminal 161b and from which a signal to be output to the display unit 170is
outpuit.

The signal connection member 168 includes a signal connection terminal 168a
disposed between the first input signal terminal 161b and the display unit output
terminal 163b to electrically connect these two terminals. Accordingly, until the
upgrade apparatus 200b isinserted into the upgrade apparatus connection unit 160b,
the first output signal processed by the first image processing unit 130 may be
transmitted to the display unit 170 by the signal connection member 168.

Meanwhile, the upgrade apparatus 200b includes abody connection unit 210a
receiving the first output signal from the first input signal terminal 161b and
transmitting a second output signal processed by a second image processing unit 220 to
the display unit 170, specifically to the display connection unit 173 through the display
unit output terminal 163b.

The body connection unit 210a may be provided to project so that it can be inserted
into the upgrade apparatus connection unit 160b.
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Further, the upgrade apparatus 200b may further include the second image
processing unit 220 processing the first output signal input through the first input
signal terminal 161b and the body connection unit 210a to output the second output
signal, asecond controller 230 controlling the second image processing unit 220, a
second storage unit 240, and an upgrade apparatus casing (not shown) accommodating
the second image processing unit 220, the second controller 230, and the second
storage unit 240.

To connect the upgrade apparatus 200b to the upgrade apparatus connection unit
160b, the signal connection member 168 isremoved from the upgrade apparatus
connection unit 160b, and then the body connection unit 210a of the upgrade apparatus
200b isinserted into the upgrade apparatus connection unit 160b.

Referring to FIG. 5, adisplay system |c according to an exemplary embodiment
includes an upgrade apparatus 200b and an image processing apparatus 100c func-
tionally upgraded when the upgrade apparatus 200b isconnected thereto.

The image processing apparatus 100c includes adata distribution unit 178 dis-
tributing afirst image signal output by afirst image processing unit 130 to an upgrade
apparatus connection unit 160 and a data selection unit 169, the data selection unit 169
selecting any one of asecond image signal output through the upgrade apparatus
connection unit 160 and the first image signal distributed by the data distribution unit
178, and afirst controller 140 controlling the data distribution unit 178 and the data
selection unit 169.

The data distribution unit 178 may include a demultiplexer distributing the first
image signal into apluraity of output signals by acontrol signal of the first controller
140.

The data selection unit 169 may include a multiplexer selecting any one of the first
image signal and the second image signa by acontrol signal of the first controller 140.
The first controller 140 controls the data distribution unit 178 and the data selection
unit 169 to output the first output signal output from the first image processing unit
130 to adisplay unit 170 when the upgrade apparatus 200b is not connected to the
image processing apparatus 100c. Here, as described above, the first output signal

includes at least one of the first image signal and afirst audio signal.

In detail, when the upgrade apparatus 200b isnot connected to the upgrade apparatus
connection unit 160, the first controller 140 controls the data distribution unit 178 to
distribute the first image signal output by the first image processing unit 130 to the
data selection unit 169. Further, the first controller 140 controls the data selection unit
169 to select the first image signal output from the data distribution unit 178 and
output the signal to adisplay connection unit 173. Accordingly, afirst image corre-
sponding to the first image signal may be displayed on the display unit 170.
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When the upgrade apparatus 200b is connected, the first controller 140 controls the
data distribution unit 178 and the data selection unit 169 to distribute the first output
signal output from the first image processing unit 130 to the upgrade apparatus
connection unit 160 and to output a second output signal output by the upgrade
apparatus 200b to the display unit 170.

In detail, when the upgrade apparatus 200b is connected to the upgrade apparatus
connection unit 160, the first controller 140 controls the data distribution unit 178 to
distribute the first image signal output by the first image processing unit 130 to the
upgrade apparatus connection unit 160. Accordingly, the first image signal transmitted
to the upgrade apparatus connection unit 160 isinput to a second image processing unit
220 through abody connection unit 210a. The second image processing unit 220
processes the input first image signal to output a second image signal, and the output
second image signal isinput to the data selection unit 169 through the body connection
unit 210a and the upgrade apparatus connection unit 160. The data selection unit 169
selects and outputs the second image signal to the display connection unit 173
according to a control instruction of the first controller 140. Accordingly, a second
image corresponding to the second image signal may be displayed on the display unit
170. Here, the second image signal may be functionally improved as compared with
the first image signal or may have anewly added function which the first image signa
does not have.

Accordingly, auser may watch an upgraded image by mounting the upgrade
apparatus 200b to the image processing apparatus 100c.

When the upgrade apparatus 200b is connected to the upgrade apparatus connection
unit 160, the first output signal output by the first image processing unit 130 may be
input to the second image processing unit 220 through the upgrade apparatus
connection unit 160, thereby outputting the second output signal.

Here, the first output signal may include the first audio signal as well as the first
image signal.

The first audio signal isinput to the second image processing unit 220 through the
upgrade apparatus connection unit 160 and processed by the second image processing
unit 220, thereby outputting a second audio signal. The second audio signal output by
the second image processing unit 220 may be output to an audio output unit 190 via
the upgrade apparatus connection unit 160, the first image processing unit 130, and a
conversion-amplification unit 180.

In the foregoing exemplary embodiment, the data distribution unit 178 and the data
selection unit 169 are controlled by the first controller 140. However, as necessary, a
second controller 230 of the upgrade apparatus 200b may control the data distribution
unit 178 and the data selection unit 169 to perform the same functions described above.
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Referring b FIG. 6, adisplay system |d according to an exemplary embodiment
includes an upgrade apparatus 200b and an image processing apparatus 100d to which
the upgrade apparatus 200b is connected.

The image processing apparatus 100d includes afirst image processing unit 130a
processing an input signal input through afirst signa input unit 110 and outputting a
first image signal through afirst output port 130al and a second output port 130a2, an
upgrade apparatus connection unit 160b receiving the first image signal output from
the first output port of the first image processing unit 130a, and an image signal switch
165 selectively transmitting the first image signal output from the second output port
of the first image processing unit 130ato the display unit 170.

In the exemplary embodiment shown in FIG. 4, the signal connection member 168 is
inserted into the upgrade apparatus connection unit 160b before the upgrade apparatus
200 is connected to the upgrade apparatus connection unit 160b. However, in the
present exemplary embodiment, asigna connection member 168 is not inserted into
the upgrade apparatus connection unit 160b before the upgrade apparatus 200 is
connected thereto.

That is, until the upgrade apparatus 200b is not connected, afirst input signal
termina 161b and adisplay unit output terminal 163b of the upgrade apparatus
connection unit 160b do not short-circuit, but are physically open. Accordingly, afirst
output signal by the first image processing unit 130 input to the first input signal
terminal 161b isnot output to the display unit 170 through the display unit output unit
163b.

When the upgrade apparatus 200b is not connected to the upgrade apparatus
connection unit 160b, afirst controller 140 turns on the image signal switch 165 so that
the first image signal is transmitted to the display unit 170, specificaly to adisplay
connection unit 173. Accordingly, afirst image corresponding to the first image signal
isdisplayed on the display unit 170.

When it is detected that the upgrade apparatus 200b is connected to the upgrade
apparatus connection unit 160b, the first controller 140 turns off the image signal
switch 165 so that the first image signal is not transmitted directly to the display unit
170. Accordingly, the first image signal input to the upgrade apparatus connection unit
160b may be transmitted to the upgrade apparatus 200b through abody connection unit
210a and processed by a second image processing unit 220. A second image signal
processed by the second image processing unit 220 istransmitted to the display unit
170 through the upgrade apparatus connection unit 160b. Accordingly, a second image
corresponding to the second image signal may be displayed on the display unit 170.

Here, the image signal switch 165 may be configured as a switch suitable for an
electrical signa system capable of operating at ahigh speed in accordance with low
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voltage differential signaling (LVDS). The image signal switch 165 may be configured
as abus switch capable of transmitting data at ahigh speed.

Referring to FIG. 7, adisplay system |e according to an exemplary embodiment
includes an upgrade apparatus 200b and an image processing apparatus 100e to which
the upgrade apparatus 200b is connected.

Compared with the previous exemplary embodiment, the image processing apparatus
|00e according to the present exemplary embodiment includes afirst image processing
unit 130 processing an input signal input through afirst signal input unit 110 to output
afirst image signal through asingle output port.

The first image signa output through the single output port of the first image
processing unit 130 isdivided and input to an upgrade apparatus connection unit 160b
and an image signa switch 165.

The other elements of the display system |ein the present exemplary embodiment
are the same asthose of the display system 1d in the previous exemplary embodiment,
and thus descriptions thereof are omitted herein.

Referring to FIGS. 8,9 and 10, adisplay system If according to an exemplary em-
bodiment includes an upgrade apparatus 200b and an image processing apparatus |OOf
to be upgraded when the upgrade apparatus 200b is connected to the image processing
apparatus 100f.

The image processing apparatus 100f includes an upgrade apparatus connection unit
160c selectively transmitting any one of afirst output signal output from afirst image
processing unit 130 and a second output signal output from a second image processing
unit 220 to adisplay unit 170 depending on whether the upgrade apparatus 200b is
inserted or isnot inserted into the image processing apparatus 100f.

The upgrade apparatus connection unit 160c according to the present exemplary em-
bodiment is configured to switch the first output signal and the second output signal
alone without the signal connection member 168 in FIG. 4, the data distribution unit
178, the data selection unit 169, and the image signa switch 165 which are provided to
selectively transmit the first output signal and the second output signal to the display
unit 170 in the foregoing exemplary embodiments.

The upgrade apparatus connection unit 160c includes afirst input signa terminal
161c to which the first output signal output from the first image processing unit 130is
input, and adisplay unit output terminal 163c to be selectively brought in contact with
any one of the first input signal terminal 161c and abody connection unit 210 of the
upgrade apparatus 200b based on whether the upgrade apparatus 200b is connected so
that any one of the first output signal and the second output signal isoutput to the
display unit 170.

Here, at least one of the first input signal terminal 161c and the display unit output
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terminal 163c may be configured to move in an approach direction to be brought in
contact with the other thereof when the upgrade apparatus 200b is not connected and to
move back in areceding direction to be brought out of contact with the other thereof
when the upgrade apparatus 200b is connected.

In detail, as shown in FIGS. 9 and 10, afirst contact unit 161cl of the first input
signal terminal 161c and a second contact unit 163cl of the display unit output
terminal  163c move close to each other to be in contact with each other when the
upgrade apparatus 200b is not inserted.

Here, the image processing apparatus 100f may further include an elastic member
165c to provide elastic biasing force FI and F2 to at least one of the first input signa
terminal 161c and the display unit output terminal 163c so that the first input signa
terminal 161c and the display unit output terminal 163c are brought in contact with
each other when the upgrade apparatus 200b is not connected to the upgrade apparatus
connection unit 160c.

When abody connection unit 210a of the upgrade apparatus 200b is inserted between
the first input signal terminal 161c and the display unit output terminal 163c, the first
input signal terminal 161c and the display unit output terminal 163c move in the
receding direction so that the first contact unit 161cl and the second contact unit 163cl
are spaced away from each other. Then, the first input signal terminal 161c is brought
in contact with an input terminal (not shown) of the body connection unit 210a and the
display unit output terminal 163c is brought in contact with an output terminal 212 of
the body connection unit 210a. Accordingly, the first output signal isinput through the
input terminal of the body connection unit 210a, processed by the second image
processing unit 220, and then output as the second output signal to the display unit
output terminal 163c through the output terminal 212 of the body connection unit
210a

Thus, when the upgrade apparatus 200b is not inserted into the upgrade apparatus
connection unit 160c, the first output signal may be transmitted to the display unit 170
through the display unit output terminal 163c. Further, when the upgrade apparatus
200b isinserted into the upgrade apparatus connection unit 160c, the second output
signal may be transmitted to the display unit 170 through the display unit output
terminal  163c.

Here, the body connection unit 210a may include afirst surface 213 facing the first
input signal terminal 161c and a second surface 214 facing the display unit output
terminal 163c, wherein the input terminal may be provided on the first surface 213 and
the output terminal 212 may be provided on the second surface 214.

Although FIGS. 9 and 10 illustrate that both the first input signal terminal 161c and
the display unit output terminal 163c move close to or away from each other, as
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necessary, any one of the first input signal terminal 161c and the display unit output
terminal  163c can be fixed while the other thereof moves back and forth.

Further, athough FIGS. 9 and 10 illustrate that at least one of the first input signa
terminal 161c and the display unit output terminal 163c moves, as necessary, the first
input signal terminal 161c and the display unit output terminal 163c do not have to
move and can be formed of atransformable elastic material. In this case, when the
body connection unit 210a isinserted, the first input signa terminal 161c and the
display unit output terminal 163c are transformed by contact with the body connection
unit 210a, thereby bringing the first input signal terminal 161c and the display unit
output terminal 163c out of contact with each other.

FIGS. 11to 17 are perspective views, enlarged views and cross-sectional views il-
lustrating connections of an upgrade apparatus connection unit of an image processing
apparatus and an upgrade apparatus according to exemplary embodiments. As shown
in FIGS. 11and 12, abody connection unit 210 of an upgrade apparatus 200 may be
connected to an upgrade apparatus connection unit 160 of an image processing
apparatus 100 via an intermediate board 1101.

Asshown in FIG. 13, the upgrade apparatus connection unit 160 may include a
fixing unit 1601 so that the intermediate board 1101 isfixed and inserted into the
upgrade apparatus connection unit 160. The fixing unit 1601 includes an elastic hook
to fix the intermediate board 1101 to the upgrade apparatus connection unit 160 when
the intermediate board 1101 is inserted.

FIG. 14 isacross-sectional view illustrating that the body connection unit 210 of the
upgrade apparatus 200 is connected to the upgrade apparatus connection unit 160 of
the image processing apparatus 100 via the intermediate board 1101. FIG. 15 illustrates
across-sectional view of the upgrade apparatus connection unit 160 and an enlarged
view of atermina portion. Asshown in FIG. 15, aterminal 1602 of the upgrade
apparatus connection unit 160 may be protected by ahousing 1603.

FIGS. 16 and 17 are perspective views illustrating aconnection of an upgrade
apparatus connection unit of an image processing apparatus and an upgrade apparatus
according to an exemplary embodiment. Asshown in FIG. 16, abody connection unit
2101 of an upgrade apparatus 200 includes atermina unit 2102. Asshown in FIG. 17,
the body connection unit 2101 may be inserted into an upgrade apparatus connection
unit 1604 of an image processing apparatus 100.

Referring to FIG. 18, adisplay system |g according to an exemplary embodiment
includes an upgrade apparatus 200b and an image processing apparatus 100g upgraded
by the upgrade apparatus 200b.

Compared with the display system |e of FIG. 7, the image processing apparatus 100g
of the display system | g according to the present exemplary embodiment further
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includes awireless user input unit 120a, awireless communication unit 183, a camera
unit 185, and acontrol path conversion switch 187.

The wireless user input unit 120aisto receive acontrol input signa wirelessly from a
user and may include aremote controller, awireless keyboard, and awireless mouse.

The wireless user input unit 120a may be configured to communicate with the image
processing apparatus 100g using a short-range communication method, such as
Bluetooth or infrared communication.

The wireless communication unit 183 isused to access an Internet network
wirelessly and may include awireless communication module in accordance with at
least one wireless communication technology among Wi-Fi, WiBro and Long Term
Evolution (LTE).

The camera unit 185 isused to take an image and may include an image sensor (not
shown) and an optical lens (not shown).

The control path conversion switch 187 selects either afirst controller 140 or the
upgrade apparatus 200b to have control over at least one of the wireless user input unit
1203, the wireless communication unit 183 and the camera unit 185 based on whether
the upgrade apparatus 200b is connected.

When the upgrade apparatus 200b is not connected to an upgrade apparatus
connection unit 160b, the first controller 140 controls the wireless user input unit 120a,
the wireless communication unit 183 and the camera unit 185.

However, when the upgrade apparatus 200b isconnected to the upgrade apparatus
connection unit 160b, the first controller 140 may stop controlling at least one of the
wireless user input unit 120a, the wireless communication unit 183 and the camera unit
185. Instead of the first controller 140, a second controller 230 of the upgrade
apparatus 220b may directly control at least one of the wireless user input unit 120a,
the wireless communication unit 183 and the camera unit 185 by the control path
conversion switch 187.

Internal elements to be quickly processed or controlled, such asuser input, Internet
data and ataken image signa received through the wireless user input unit 120a, the
wireless communication unit 183 and the camera unit 185, may need to be connected
directly to the second controller 230 instead of communicating with the second
controller 230 via the first controller 140. In this case, when the upgrade apparatus
200b is connected to the image processing apparatus 100g, the control path conversion
switch 187 iscontrolled to form acontrol path directly connecting the second
controller 230 and at least one of the wireless user input unit 120a, the wireless com-
munication unit 183 and the camera unit 185.

Meanwhile, when the upgrade apparatus 200b is not connected, acontrol path is
formed such that the wireless user input unit 120a, the wireless communication unit
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183 and the camera unit 185 are controlled by the first controller 140.

The control path conversion switch 187 may be controlled by at least one of the first
controller 140 and the second controller 230 of the upgrade apparatus 200b. When the
first controller 140 and the second controller 230 control the control path conversion
switch 187 together, at least one of control instructions of the first controller 140 and
the second controller 230 isgiven priority. For example, the first controller 140 has
main control and the second controller 230 has auxiliary control, and vice versa.

Hereinafter, an image processing apparatus (display apparatus), an upgrade
apparatus, adisplay system, and acontrol method thereof according to another
exemplary embodiment will be described. In the present exemplary embodiment, de-
scriptions of components which are the same as or similar to those of the image
processing apparatuses 100 to 100g, the upgrade apparatuses 200 to 200g, and the
display systems 1to | g described with reference to FIGS. 1to 18 will be omitted
herein. FIG. 19 isablock diagram of adisplay system 221 according to an exemplary
embodiment.

Asshown in FIG. 19, the display system 221 according to the present exemplary em-
bodiment includes adisplay apparatus 22100 processing an image signal provided
from an external image source (not shown) according to apreset image processing
process to display animage and an upgrade apparatus 22200 upgrading hardware and/
or software of the display apparatus 22100.

The display apparatus 22100 may be configured as, for example, aTV, and is
capable of performing any function included in the display apparatus 22100 alone,
except for an upgraded function provided by the upgrade apparatus 22200, when not
connected to the upgrade apparatus 22200. For example, the display apparatus 22100
may conduct an image displaying function of an external imaging device, a multimedia
content reproducing function, and a network function.

Further, as shown in FIG. 20, the display apparatus 22100 includes aconnection unit
22130, astorage unit 22150, and acontroller 221 10, which will be described, to com-
municate with the upgrade apparatus 22200 and to perform an upgraded function when
connected to the upgrade apparatus 22200.

The display apparatus 22100 is connected to the upgrade apparatus 22200 to perform
an upgraded function. Asshown in FIG. 21, the upgrade apparatus 22200 may include
an image processing unit 22220 more upgraded than an image processing unit of the
display apparatus 22100, which will be described. Alternatively, the upgrade apparatus
22200 may include acontroller 22219 more upgraded than the controller 221 10 of the
display apparatus 22100, which will be described. The display apparatus 22100 may
replace afunction thereof with an upgraded function of the upgrade apparatus 22200 or
perform afunction thereof and afunction of the upgrade apparatus 22200 in com-
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bination using the upgrade apparatus 22200.

The display apparatus 22100 may display abroadcast image based on abroadcast
signal, broadcast information, or broadcast data received from atransmitter of a
broadcasting station.

Further, the display apparatus 22100 may display images, such as videos, still
images, applications, OSDs based on signals or data received from various types of
image sources (not shown), and GUIs for controlling various operations.

In the display system 221, the upgrade apparatus 22200 is connected to the display
apparatus 22100 to communicate therewith. The upgrade apparatus 22200 upgrades
existing hardware or software of the connected display apparatus 22100 and enables an
image signal to be processed by the upgraded hardware or software of the display
apparatus 22100, thereby displaying an image with improved quality.

Further, the upgrade apparatus 22200 may be connected to the display apparatus
22100 viawire or wirelessy and transmit and receive data, information, signals, or
power with the display apparatus 22100.

Further, the upgrade apparatus 22200 may be configured as a mobile phone, a USB
dongle, or a set-top box which is connectable to the display apparatus 22100 via wire
or wirelessly.

The display apparatus 22100 may autonomously process an image signal received
from the outside according to apreset image processing process and display an image
based on the signal. However, in the present exemplary embodiment, as the display
apparatus 22100 and the upgrade apparatus 22200 are connected to each other,
hardware or software configurations of the display system 221 performing the above
image processing process are upgraded. Accordingly, an image with relatively
enhanced quality or an image with anewly added function may be provided to auser.

Hereinafter, configurations of the display apparatus 22100 and the upgrade apparatus
22200 will be described with reference to FIGS. 20 and 21.

Asshown in FIG. 20, the display apparatus 22100 includes a signal input/output unit
22140 inputting/outputting at least one image signal, an image processing unit 22120
processing the image signal received through the signal input/output unit 22140, a
display unit 22160 displaying an image based on the image signal processed by the
image processing unit 22120, auser input unit 22170, the storage unit 22150 storing
data or information, the connection unit 22130 connected to the upgrade apparatus
22200, and the controller 221 10 controlling operations of al components of the display
apparatus 22100.

The signal input/output unit 22140 transmits areceived image signal to the image
processing unit 22120 and is configured in various types in accordance with standards
of received signals and formats of the image source and the display apparatus 22100.
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For example, the signal input/output unit 22140 may receive signals/data in accordance
with HDMI, USB, and component standards and include aplurality of connection
terminals (not shown) corresponding to the respective standards.

The image processing unit 22120 may perform various preset image processing
processes on an image signal received from the signal input/output unit 22140. The
image processing unit 22120 outputs a processed image signal to the display unit
22160, so that an image based on the image signal is displayed on the display unit
22160.

The image processing unit 22120 may perform any type of image processing,
without being limited to, for example, demultiplexing to separate asignal into charac-
teristic signals, decoding in accordance with an image format of an image signal, de-
interlacing to convert an interlaced image signal into aprogressive form, scaling to
adjust an image signal to apreset resolution, noise reduction to improve image quality,
detail enhancement, frame refresh rate conversion, or the like.

The image processing unit 22120 is provided as an image processing board (not
shown) in which acircuit system including various chip sets (not shown), a memory
(not shown), electronic components (not shown) and wiring (not shown) to conduct
such processes is mounted on aprinted circuit board (PCB, not shown).

The display unit 22160 displays an image based on an image signal output from the
image processing unit 22120. The display unit 22160 may be configured in various
display modes using liquid crystals, plasma, light emitting diodes, organic light
emitting diodes, a surface conduction electron emitter, a carbon nano-tube, nano-
crystals, or the like, without being limited thereto.

The display unit 22160 may further include an additional element depending on a
display mode thereof. For example, in adisplay mode using liquid crystals, the display
unit 22160 may include aliquid crystal display (LCD) panel, abacklight unit (not
shown) providing light to the panel, and apanel drive board (not shown) driving the
panel.

The user input unit 22170 transmits various preset control commands or unlimited in-
formation to the controller 221 10 by auser's manipulation and input. The user input
unit 22170 may be provided as amenu key and an input panel installed on an outside
of the display apparatus 22100 or as aremote controller separate from the display
apparatus 22100.

Alternatively, the user input unit 22170 may be configured as a single body with the
display unit 22160. That is, if the display unit 22160 is atouch screen, auser may
transmit apreset command to the controller 221 10 through an input menu (not shown)
displayed on the display unit 22160.

The storage unit 22150 may store unlimited data according to control of the
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controller 221 10. The storage unit 22150 may be configured as a non-volatile memory,
such as aflash memory and ahard disk drive. The storage unit 22150 is accessible by
the controller 221 10, and the data stored in the storage unit 22150 may be read,
recorded, revised, deleted, or updated by the controller 221 10.

The storage unit 22150 may store, for example, an operating system to run the
display apparatus 22100 and various applications, image data, and optional data which
are executable in the operating system.

Further, the storage unit 22150 may store information on acontrol of the controller
22110 on an operation of the upgrade apparatus 22200 when the upgrade apparatus
22200 is connected.

The connection unit 22130 may be configured as a connection port in accordance
with HDMI, USB or component standards or LVDS standard for communication with
the upgrade apparatus 22200.

The connection unit 22130 may be provided in any type and form, without being
limited to the foregoing examples, aslong asit is configured to enable the display
apparatus 22100 and the upgrade apparatus 22200 to communicate at least one of data,
asignal, information, and power with each other.

Further, the connection unit 22130 may include aplurality of terminals to be
connected to aplurality of upgrade apparatuses 22200 having different upgraded
functions.

The controller 221 10 performs control operations over various components of the
display apparatus 22100. For example, the controller 221 10 conducts image processing
in charge of the image processing unit 22120, transmission/reception operations of
signals, information, or data through the connection unit 22130, and a control
operation corresponding to acommand from the user input unit 22170, thereby con-
trolling the genera operations of the display apparatus 22100.

Further, the controller 221 10 may include a microcomputer (not shown) to adjust a
control range of the controller 22100 corresponding to an operation of the upgrade
apparatus 22200 when the upgrade apparatus 22200 is connected to the connection unit
22130.

That is, the microcomputer may communicate with the upgrade apparatus 22200 and
assign the control to the upgrade apparatus 22200 or alow the controller 221 10 to hold
the control with respect to each operation based on the information stored in the
storage unit 22150.

Accordingly, the controller 221 10 may control areceived image signal to be
processed by the upgrade apparatus 22200 when the upgrade apparatus 22200 is
connected to the connection unit 22130.

Furthermore, the controller 221 10 may control the image processing unit 22120 to
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conduct first image processing on areceived image signal and enable the upgrade
apparatus 22200 to conduct second image processing on aprocessed first image.

In addition, the controller 221 10 may control the image processing unit 22120 to
receive a second image processed by the upgrade apparatus 22200 and to conduct third
image processing on the second image.

Also, the controller 221 10 may control the display unit 22160 to receive an image
signal processed by the upgrade apparatus 22200 and to display the received image
signal.

Moreover, the controller 221 10 may control the display unit 22160 to receive an
image signa processed by the upgrade apparatus 22200 and to display the received
image signa via follow-up image processing processes by the image processing unit
22120.

Further, the controller 221 10 may assign the control to the upgrade apparatus 22200
so that the image processing unit 22120 processes areceived image signal according to
control of the upgrade apparatus 22200.

In addition, the controller 221 10 may control the display unit 22160 to receive an
image signal received and processed by the upgrade apparatus 22200 and to display an
image based on the received image signal.

Upgrading the display apparatus 22100 having the foregoing configuration is
necessary for various cases, for example, to receive an image signal in anew format
which is not proposed when the display apparatus 22100 is first manufactured, to
receive an image signal with ahigher level than supported solely by the display
apparatus 22100, or to reduce system load of the display apparatus 22100.

Upgrading the display apparatus 22100 may be carried out in terms of hardware and
software. In the present exemplary embodiment, the upgrade apparatus 22200 provided
to upgrade the display apparatus 22100 is connected to the connection unit 22130,
thereby upgrading at least one of the existing hardware and software configurations of
the display apparatus 22100.

The upgrade apparatus 22200 includes hardware or software configurations corre-
sponding to at least part of the hardware or software resources of the display apparatus
22100. These hardware or software configurations of the upgrade apparatus 22200 are
provided to perform more improved functions than the at least part of the resources of
the display apparatus 22100. Thus, when the upgrade apparatus 22200 is connected to
the display apparatus 22100, the display apparatus 22100 may provide an image with
more improved quality than that solely realized by the display apparatus 22100.

Hereinafter, the configuration of the upgrade apparatus 22200 will be described.

The upgrade apparatus 22200 includes a connection unit 22230 connected to the
connection unit 22130 of the display apparatus 22100, an image processing unit 22220
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capable of replacing an image processing process of the image processing unit 22120
or performing processes corresponding to at least part of the image processing
processes of the image processing unit 22120, a storage unit 22250 storing unlimited
data or information, asignal input/output unit 22240 inputting/outputting an image
signal, and a controller 22210 controlling general operations of the upgrade apparatus
22200.

The connection unit 22230 is connected to the connection unit 22130, thereby
enabling communication between the upgrade apparatus 22200 and the display
apparatus 22100. The connection unit 22230 may be connected to the connection unit
22130 viawire or wirelessy. The connection unit 22230 may be connected to the
connection unit 22130 in various methods, without being particularly limited.

The image processing unit 22220 may perform image processing instead of the
image processing unit 22120 of the display apparatus 22100 or perform part of all
image processing processes performed by the image processing unit 22120 instead.
The image processing processes performed by the image processing unit 22220 instead
of the image processing unit 22120 include afunction upgraded from afunction of the
image processing unit 22120 of the display apparatus 22100 or an additional function
which the image processing unit 22120 is not capable of performing and are achieved
by upgrading hardware, such as achip set, or software, such as algorithms, executable
codes, or programs.

For example, the image processing unit 22220 processes an image signal with high
resolution or an image signal in aformat which the image processing unit 22120
cannot handle.

The storage unit 22250 stores unlimited data. The storage unit 22250 is configured as
anonvolatile memory, such as aflash memory and ahard disk drive. The storage unit
22250 is accessed by the controller 221 10 of the display apparatus 22100 or the
controller 22210, and the data stored in the storage unit 22250 is read, recorded,
revised, deleted, or updated by controller 221 10 or controller 22210. Meanwhile, the
storage unit 22150 may also be accessed by not only the controller 221 10 but the
controller 22210 depending on aconfiguration thereof.

Further, when an operating system stored in the storage unit 22250 is amore
upgraded version than the operating system stored in the storage unit 22150, the
operating system of the storage unit 22150 may be updated to the operating system of
the storage unit 22250 to run the updated operating system, or the operating system of
the storage unit 22250 may be run instead of the operating system of the storage unit
22150.

Further, the storage unit 22250 stores information corresponding to the information
associated with assigning control priority stored in the storage unit 22150 of the
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display apparatus 22100. Accordingly, the control priority between the controller
22110 and controller 22210 may be adjusted using communication with the display
apparatus 22100.

The signal input/output unit 22240 transmits areceived image signa to the image
processing unit 22220 and is configured in various types in accordance with standards
of received signals and formats of the image source and the display apparatus 22100.
For example, the signal input/output unit 22240 may receive signals or datain ac-
cordance with HDMI, USB, and component standards and include aplurality of
connection terminals (not shown) corresponding to the respective standards.

Further, the signal input/output unit 22240 may include an input unit for an image
signal in anew format which the signal input/output unit 22140 of the display
apparatus 22100 cannot receive.

The controller 22210 controls a connection operation of the display apparatus 22100
and the upgrade apparatus 22200 for performing the general image processing
processes.

Further, the controller 22210 may include a microcomputer (not shown) to com-
municate with the controller 221 10 of the display apparatus 22100 when the display
apparatus 22100 is connected to the connection unit 22230.

The controller 22210 and the controller 221 10 may be configured as a CPU. Thus, if
the controller 22210 performs amore improved function than the controller 221 10, the
controller 22210 may disable the controller 221 10 and control general operations of the
display system 221 instead of the controller 221 10. Alternatively, the controller 22210
may control the genera operations of the display system 221 together with the
controller 22110.

Further, the controller 22210 communicates with the display apparatus 22100 and
may be assigned a control with respect to each operation based on the information
stored in the storage unit 22250.

Accordingly, the controller 22210 may control an image signal to be processed by
the image processing unit 22220.

In addition, the controller 22210 may control the processed image signal to be
transmitted to the display apparatus 22100 and displayed on the display unit 22160.

Hereinafter, acontrol method of the display apparatus 22100 according to an
exemplary embodiment will be described with reference to FIG. 22.

Asshown in FIG. 22, the controller 221 10 detects whether the upgrade apparatus
22200 is connected to the display apparatus 22100 through the connection unit 22130
of the display apparatus 22100 (S22100).

When the upgrade apparatus 22200 is not connected to the display apparatus 22100,
the controller 221 10 controls all operations of the display apparatus 22100 according to
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apreset process.

When the upgrade apparatus 22200 is connected to the display apparatus 22100, the
controller 221 10 determines at least one function of the display apparatus 22100 to be
upgraded corresponding to the upgrade apparatus 22200 (S221 10).

For example, among image processing processes, such as demultiplexing to separate
asignal into an image signal, an audio signal and optional data, decoding the demul-
tiplexed image signal into an image format, and scaling the decoded image signal to a
preset resolution, adecoding process is determined

The controller 221 10 controls the upgraded function to be performed using the
upgrade apparatus 22200 (S22120).

For example, the controller 221 10 controls the determined decoding process to be
conducted by the image processing unit 22220 of the upgrade apparatus 22200.

Further, the controller 221 10 may control the display unit 22160 to receive and
display an image signal processed by the upgrade apparatus 22200.

In addition, the controller 221 10 may determine all functions with respect to the
image processing processes and assign acontrol to the upgrade apparatus 22200, so
that areceived image signal may be processed overall by the upgrade apparatus 22200.

Hereinafter, a control method of the upgrade apparatus 22200 according to an
exemplary embodiment will be described with reference to FIG. 23.

Asshown in FIG. 23, the controller 22210 detects whether the display apparatus
22100 is connected to the upgrade apparatus 22200 through the connection unit 22230
(S22200).

When the display apparatus 22100 is connected, the controller 22210 notifies the
display apparatus 22100 of at least one upgraded function to be provided to the display
apparatus 22100 (S22210).

The controller 22210 controls the at least one upgraded function to be conducted
(S22220).

Here, the controller 22210 may be assigned a control from the controller 221 10 of
the display apparatus 22100 in order to conduct the upgraded function.

For example, the controller 22210 may control the received image signal to be partly
or entirely processed by the image processing unit 22220.

Then, the controller 22210 may transmit the processed image signal by the image
processing unit 22220 to the display apparatus so that an image based on the image
signal isdisplayed on the display unit 22160.

Hereinafter, control operations of the controller 221 10 and the controller 22210 when
the display apparatus 22100 and the upgrade apparatus 22200 are connected according
to exemplary embodiments will be described with reference to FIG. 24.

FIG. 24(a) illustrates the controller 22210 of the upgrade apparatus 22200 is assigned
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acontrol from the display apparatus 22100 to conduct genera control.

For example, when the display apparatus 22100 and the upgrade apparatus 22200 are
connected, the controller 22210 isassigned acontrol over all received image signas to
be processed by the image processing unit 22220 of the upgrade apparatus 22200 and
may disable the controller 221 10 and/or the image processing unit 22120 of the display
apparatus 22100.

FIG. 24(b) illustrates the controller 221 10 of the display apparatus 22100 and the
controller 22210 of the upgrade apparatus 22200 performing control in combination.

For example, the controller 221 10 may control the image processing unit 22120 to
conduct first image processing on areceived image signal, and the controller 22210 of
the upgrade apparatus 22200 may receive the first-processed image signa and control
the image processing unit 22220 to conduct second image processing on the image
signal.

FIG. 24(c) illustrates the controller 221 10 of the display apparatus 22100 performs
main control and the controller 22210 of the upgrade apparatus 22200 performs sub-
control.

For example, the controller 221 10 of the display apparatus 22100 may control a
received video signal to be processed by the image processing unit 22120 and to be
displayed on the display unit 22160, and the controller 22210 of the upgrade apparatus
22200 may control the image processing unit 22220 to process agraphic image, such
asaGUI, overlapping the video image displayed on the display apparatus 22100.

Alternatively, the controller 22210 of the upgrade apparatus 22200 may perform
control depending on an instruction of the controller 221 10 of the display apparatus
22100.

FIG. 24(d) illustrates the controller 22210 of the upgrade apparatus 22200 performs
main control and the controller 221 10 of the display apparatus 22100 performs sub-
control, which is, for example, the reverse of FIG. 24(c).

Hereinafter, an image processing apparatus (display apparatus), an upgrade
apparatus, and adisplay system according to still another exemplary embodiment will
be described. In the present exemplary embodiment, descriptions of components which
are the same asor similar to those of the image processing apparatuses 100 to 100g,
the display apparatus 22100, the upgrade apparatuses 200 to 200g and 22200, and the
display systems 1to | g and 221 described with reference to FIGS. 1to 24 will be
omitted herein.

FIG. 25isablock diagram of adisplay system 331 according to an exemplary em-
bodiment. Asshown in FIG. 25, the display system 331 according to the present
exemplary embodiment includes adisplay apparatus 33100 processing an image signal
provided from an external image source (not shown) according to apreset image



40

WO 2013/100350 PCT/KR2012/009264

[339]

[340]

[341]

[342]

[343]

[344]

[345]

processing process to display an image and an upgrade apparatus 33200 upgrading
hardware or software of the display apparatus 33100.

The display apparatus 33100 may be configured as, for example, a TV, and may
conduct an image displaying function of an external imaging device, a multimedia
content reproducing function, and a network function. The display apparatus 33100 is
connected to the upgrade apparatus 33200 to perform an upgraded function.
Meanwhile, the upgrade apparatus 33200 may include an image processing unit more
upgraded than an image processing unit of the display apparatus 33100. Alternatively,
the upgrade apparatus 33200 may include acontroller more upgraded than the
controller of the display apparatus 33100. The display apparatus 33100 may replace a
function thereof with an upgraded function of the upgrade apparatus 33200 or perform
afunction thereof and afunction of the upgrade apparatus 33200 in combination using
the upgrade apparatus 33200.

The display apparatus 33100 may display abroadcast image based on abroadcast
signal, broadcast information, or broadcast data received from atransmitter of a
broadcasting station. Further, the display apparatus 33100 may display images, such as
videos, till images, applications, OSDs based on signals or data received from various
types of image sources (not shown), and GUIs for controlling various operations.

In the display system 331, the upgrade apparatus 33200 is connected to the display
apparatus 33100 to communicate therewith. The upgrade apparatus 33200 upgrades
existing hardware or software of the connected display apparatus 33100 and enables an
image signal to be processed by the upgraded hardware or software of the display
apparatus 33100, thereby displaying an image with improved quality.

Further, the upgrade apparatus 33200 may be connected to the display apparatus
33100 viawire or wirelessly and transmit and receive data, information, signals, or
power with the display apparatus 33100.

The display apparatus 33100 may autonomously process an image signal received
from the outside according to apreset image processing process and display an image
based on the signal. However, in the present exemplary embodiment, as the display
apparatus 33100 and the upgrade apparatus 33200 are connected to each other,
hardware or software configurations of the display system 331 performing the above
image processing process are upgraded. Accordingly, an image with relatively
enhanced quality or an image with a newly added function may be provided to auser.

Hereinafter, configurations of the display apparatus 33100 and the upgrade apparatus
33200 will be described with reference to FIGS. 26 and 27.

Asshown in FIG. 26, the display apparatus 33100 includes at least one subsidiary
modules 33130 each accommodating firmware, a connection unit 33120 connected to
the upgrade apparatus 33200 storing at least one upgraded firmware corresponding to
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the at least one subsidiary module 33130, and acontroller 331 10 controlling operations
of all components of the display apparatus 33100. FIG. 26 illustrates aplurality of
subsidiary modules but is not limited thereto. For example, there can be asingle
subsidiary module.

Further, the display apparatus 33100 includes a signal input/output unit (not shown)
inputting/outputting at least one image signal, an image processing unit (not shown)
processing the image signal received through the signal input/output unit, a display
unit (not shown) displaying an image based on the image signal processed by the
image processing unit, auser input unit (not shown), and the storage unit (not shown)
storing data or information.

The signal input/output unit transmits arecelved image signal to the image
processing unit and is configured in various types in accordance with standards of
received signals and formats of the image source and the display apparatus 33100. For
example, the signal input/output unit may receive signals or data in accordance with
HDMI, USB, and component standards and may include aplurality of connection
terminals (not shown) corresponding to the respective standards.

The image processing unit may perform various preset image processing processes
on an image signal received from the signal input/output unit. The image processing
unit outputs a processed image signal to the display unit, so that an image based on the
image signal isdisplayed on the display unit.

The image processing unit may perform any type of image processing, without being
limited to, for example, demultiplexing to separate a signal into characteristic signals,
decoding in accordance with an image format of an image signal, de-interlacing to
convert an interlaced image signal into aprogressive form, scaling to adjust an image
signal to apreset resolution, noise reduction to improve image quality, detail en-
hancement, frame refresh rate conversion, or the like.

The image processing unit isprovided as an image processing board (not shown) in
which acircuit system including various chip sets (not shown), amemory (not shown),
electronic components (not shown) and wiring (not shown) to conduct such processes
ismounted on aprinted circuit board (PCB, not shown).

The display unit displays an image based on an image signal output from the image
processing unit. The display unit may be configured in various display modes using
liquid crystals, plasma, light emitting diodes, organic light emitting diodes, a surface
conduction electron emitter, a carbon nano-tube, nano-crystals, or the like, without
being limited thereto.

The user input unit transmits various preset control commands or unlimited in-
formation to the controller 331 10 by user's manipulation and input. The user input unit
may be provided as amenu key and an input panel installed on an outside of the
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display apparatus 33100 or as aremote controller separate from the display apparatus
33100.

Alternatively, the user input unit may be configured as asingle body with the display
unit. That is, if the display unit isatouch screen, auser may transmit a preset
command to the controller 331 10 through an input menu (not shown) displayed on the
display unit.

The storage unit may store unlimited data according to control of the controller
33110. The storage unit may be configured as a non-volatile memory, such asaflash
memory and ahard disk drive. The storage unit is accessible by the controller 331 10,
and the data stored in the storage unit may be read, recorded, revised, deleted, or
updated by the controller 331 10.

The storage unit may store, for example, an operating system to run the display
apparatus 33100 and various applications, image data, and optional data which are ex-
ecutable in the operating system.

Further, the storage unit may store information on acontrol of the controller 331 10
on an operation of the upgrade apparatus 33200 when the upgrade apparatus 33200 is
connected.

The connection unit 33120 may be configured as a connection port in accordance
with HDMI, USB or component standards or LVDS standard for communication with
the upgrade apparatus 33200.

The connection unit 33120 may be provided in any type and form, without being
limited to the foregoing examples, aslong asit is configured to enable the display
apparatus 33100 and the upgrade apparatus 33200 to communicate at least one of data,
asignal, information, and power with each other.

The subsidiary modules 33130 each include a non-volatile memory (not shown) and
firmware storing an operating system for an autonomous operation. For example, a
subsidiary module 133131 includes firmware 1for an operation of the subsidiary
module 1, and a subsidiary module 2 33135 includes firmware 2 for an operation of the
subsidiary module 2. These subsidiary modules may include, for example, apanel ma-
nipulation unit installed on an outside of the display apparatus 33100, aWiFi unit, a
Multimedia over Internet Protocol (MolP) or aremote controller connected to the
display apparatus wirelesdly.

The controller 331 10 performs control operations over various components of the
display apparatus 33100. For example, the controller 33110 conducts image processing
by the image processing unit, transmission/reception operations of signals, in-
formation, or data through the connection unit 33120, and a control operation corre-
sponding to acommand from the user input unit, thereby controlling the overall op-
erations of the display apparatus 33100.
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Further, when the upgrade apparatus 33200 storing the at least one upgraded
firmware corresponding to the subsidiary modules 33130 is connected to the
connection unit 33120, the controller 33110 controls the subsidiary modules 33130 to
be upgraded to the corresponding upgraded firmware.

The controller 331 10 may assign the control to the upgrade apparatus 33200 and
communicate with the upgrade apparatus 33200 so that the subsidiary modules 33130
are upgraded to the corresponding upgraded firmware by control of the upgrade
apparatus 33200.

The controller 331 10 controls each firmware accommodated in the subsidiary
modules 33130 to be backed up in a storage unit of the upgrade apparatus 33200.

The controller 331 10 may control the subsidiary modules 33130 to be upgraded
based on auser selection input through the user input unit.

The display apparatus 33100 according to the present exemplary embodiment may
include Extended Display Identification Data (EDID), and the controller 33110 may
control the EDID of the display apparatus 331000 to be upgraded based on information
on upgraded EDID included in the upgrade apparatus.

The upgrade apparatus 33200 includes hardware or software configurations corre-
sponding to at least part of the hardware or software resources of the display apparatus
33100. These hardware or software configurations of the upgrade apparatus 33200 are
provided to perform more improved functions than the at least part of the resources of
the display apparatus 33100. Thus, when the upgrade apparatus 33200 is connected to
the display apparatus 33100, the display apparatus 33100 may provide an image with
more improved quality than that solely realized by the display apparatus 33100.

Hereinafter, the configuration of the upgrade apparatus 33200 will be described.

The upgrade apparatus 33200 includes a connection unit 33220 connected to the
connection unit 33120 of the display apparatus 33100, a storage unit 33230, and a
controller 33210 controlling general operations of the upgrade apparatus 33200.

The connection unit 33220 is connected to the connection unit 33120, thereby
enabling communication between the upgrade apparatus 33200 and the display
apparatus 33100. The connection unit 33220 may be connected to the connection unit
33120 viawire or wirelessly. The connection unit 33220 may be connected to the
connection unit 33120 in various methods, without being particularly limited.

The connection unit 33220 may be configured as a connection port in accordance
with HDMI, USB or component standards or LVDS standard for communication with
the display apparatus 33100.

The connection unit 33220 may be provided in any type and form, without being
limited to the foregoing examples, aslong asit is configured to enable the upgrade
apparatus 33200 and the display apparatus 33100 to communicate at least one of data,
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asignal, information, and power with each other.

The storage unit 33230 may be configured as a non-volatile memory, such as aflash
memory and ahard disk drive. The storage unit 33230 is accessible by the controller
33110 of the display apparatus 33100 or the controller 33210, and the data stored in the
storage unit may beread, recorded, revised, deleted, or updated by the controller 331 10
and the controller 33210. Meanwhile, the storage unit 33230 may be also accessed not
only by the controller 331 10 but by the controller 33210 based on a configuration
thereof.

The storage unit 33230 stores at least one upgraded firmware each corresponding to
the subsidiary modules 33130 provided in the display apparatus 33100. For example,
as shown in FIGS. 26 and 27, the storage unit 33230 may store upgraded firmware
each corresponding to the firmware of the subsidiary modules 33130, such as an
upgraded firmware 133231 corresponding to the subsidiary module 133131 and an
upgraded firmware 2 33235 corresponding to the subsidiary module 2 33135.

Further, the storage unit 33230 may store aplurality of upgraded firmware in
different versions corresponding to the subsidiary modules 33130. For example, as
shown in FIG. 27, as upgraded firmware corresponding to the subsidiary module 2,
different versions of the upgrade firmware 2 33235 and upgraded firmware 2-1 33235a
may be stored. Accordingly, there are provided a multiple-version upgrade function
enabling replacement by properly upgraded firmware among aplurality of upgraded
firmware corresponding to a subsidiary module.

Also, the storage unit 33230 may back up previous firmware before the subsidiary
modules 33130 are upgraded to upgraded firmware.

The controller 33210 controls a connection operation of the display apparatus 33100
and the upgrade apparatus 33200 for performing an upgraded function.

When the upgrade apparatus 33220 is connected to the display apparatus 33100
including the subsidiary modules 33130, the controller 33210 is assigned the control
from the display apparatus 33100 and controls the subsidiary modules to be upgraded
by the upgraded firmware stored in the storage unit 33230.

Further, the controller 33210 may communicate with the display apparatus so that the
subsidiary modules 33130 are upgraded by the display apparatus 33100 to upgraded
firmware stored in the storage unit 33230.

In addition, the controller 33210 controls each firmware accommodated in the
subsidiary modules 33130 to be backed up in the storage unit 33230.

Hereinafter, a control method of the display apparatus 33100 according to an
exemplary embodiment will be described with reference to FIG. 28.

Asshown in FIG. 28, the upgrade apparatus storing at least one upgraded firmware is
connected to the connection unit 33120 of the display apparatus (S33100). Then, the
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subsidiary modules 33130 are controlled to be upgraded to upgraded firmware
(S33110). Here, each firmware previously provided in the subsidiary modules 33130
are backed up in the upgrade apparatus. Further, upgrading the subsidiary modules
33130 to the upgraded firmware may be performed based on auser selection input
through the user input unit.

Hereinafter, acontrol method of the upgrade apparatus 33200 according to an
exemplary embodiment will be described with reference to FIG. 29.

Asshown in FIG. 29, the display apparatus including the subsidiary modules 33130
accommodating firmware each corresponding to upgraded firmware stored in the
storage unit 33230 is connected (S33200). Next, the controller 33210 is assigned the
control from the display apparatus 33100 and controls the subsidiary modules 33130 to
be upgraded to the upgraded firmware stored in the storage unit 33230 (S33210). Here,
the controller 33210 controls each firmware previously provided in the subsidiary
modules 33130 to be backed up in the storage unit 33230. Further, the controller 33210
may perform upgrading to the upgraded firmware based on auser selection.

Hereinafter, an image processing apparatus (display apparatus), an upgrade
apparatus, and adisplay system according to another exemplary embodiment will be
described. In the present exemplary embodiment, descriptions of components which
are the same asor similar to those of the image processing apparatuses 100 to 100g,
the display apparatuses 22100 and 33100, the upgrade apparatuses 200 to 200g, 22200
and 33200 and the display systems 1to Ig, 221 and 331 described with reference to
FIGS. 1to 29 will be omitted herein.

FIG. 30 isablock diagram of adisplay apparatus 44100 according to an exemplary
embodiment. Asshown in FIG. 30, the display apparatus 44100 includes adisplay unit
441 10, an image reception unit 44120, afirst image processing unit 44130, a
connection unit 44140, and a controller 44150. The display apparatus 44100 may be
configured asaTV and can be any type of display apparatus capable of displaying an
image.

The display unit 441 10 displays an image. The display unit 44110 may be configured
asaplasma display panel (PDP), aliquid crystal display (LCD), organic light emitting
diodes (OLEDs), aflexible display, or the like.

The image reception unit 44120 receives an analog or digital image signal from an
external image source (not shown). The image reception unit 44120 may be configured
in various ways based on kinds or standards of image signals and configurations of the
display apparatus 44100.

The first image processing unit 44130 performs various preset image processing
processes on an image signal received by the image reception unit 44120. The image
processing processes include, for example, conversion of an analog image signal to a
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digital image signal, demodulating to shift afrequency of an image signal to a
baseband, decoding in accordance with image and audio formats, de-interlacing to
convert an interlaced image signal into aprogressive form, scaling to adjust an image
signal to apreset resolution, and various types of color processing to adjust color of a
displayed image. Hereinafter, various types of color processing will beillustrated as an
image processing process, but the foregoing image processing processes may be also
included.

The first image processing unit 44130 may include aplurality of first blocks each
processing the plurality of image processing processes described above. The first
image processing unit 44130 configured as the plurality of first blocks will be il-
lustrated with reference to FIG. 31.

The connection unit 44140 is connected to an upgrade apparatus 44200 provided to
upgrade the display apparatus 44100. The connection unit 44140 may be configured as
aconnector in accordance with HDMI, USB or component standards. The upgrade
apparatus 44200 and the display apparatus 44100 may transmit and receive various
signals through the connection unit 44140, and the display apparatus 44100 may
provide power to the upgrade apparatus 44200. The connection unit 44140 is
connected to aground terminal. When the upgrade apparatus 44200 is connected to the
connection unit 44140, the controller 44150 may detects an electrical signal by ground
connection, thereby identifying that the upgrade apparatus 44200 is connected.

The connected upgrade apparatus 44200 includes a second image processing unit
44210 performing at least part of the plurality of image processing processes. The
second image processing unit 44210 includes aplurality of second blocks respectively
corresponding to the first blocks and each processing aplurality of image processing
processes. The respective second blocks may perform functions corresponding to the
image processing processes conducted by the first blocks of the first image processing
unit 44130.

The upgrade apparatus 44200 includes the second blocks capable of performing
enhanced image processing processes when the display apparatus 44100 is launched.
Thus, part of the image processing processes is carried out by the upgrade apparatus
44200, thereby providing an enhanced image.

The controller 44150 controls general operations of the display apparatus 44100 and
may be configured as a microprocessor, such as acentral processing unit (CPU) and a
micro-control unit (MCU).

The controller 44150 identifies whether the upgrade apparatus 44200 is connected
through the connection unit 44140. When the upgrade apparatus 44200 is connected,
the controller 44150 checks which image processing process the second image
processing unit 44210 of the upgrade apparatus 44200 can perform. As described
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above, the first image processing unit 44130 includes the plurality of first blocks, and
the controller 44150 identifies whether the second image processing unit 44210
includes second blocks corresponding to the respective first blocks, thereby identifying
whether the second image processing unit 44210 of the upgrade apparatus 44200 is
able to perform an image processing process carried out by aparticular first block.

When it isdetermined that the second image processing unit 44210 includes a second
block corresponding to the particular first block, the controller 44150 controls a
particular image processing process to be performed either by the first block or by the
second block.

The display apparatus 44100 may include aplurality of switching units 44160 re-
spectively connected to the first blocks and to the second blocks respectively corre-
sponding to the first blocks to transmit a signal to either of the first blocks and the
second blocks. The switching units 44160 may be configured as a demultiplexer
(deMUX) and switches to transmit the signal selectively to either of the first blocks
and the second blocks to process the image processing process according to control of
the controller 44150. For example, as shown inin FIG. 31, the switching unit 44160
includes demultiplexer 44161, demultiplexer 44163, demultiplexer 44165 and demul-
tiplexer 44167.

Although the upgrade apparatus 44200 is provided to upgrade afunction of the
display apparatus 44100, an image processing process is not necessarily conducted by
the second image processing unit 44210 of the upgrade apparatus 44200. All second
blocks may be used based on apresetting of the upgrade apparatus 44200, or any one
of afirst block and a corresponding second block may be selected by auser.

FIG. 31illustrates the first image processing unit 44130 and the second image
processing unit 44210 in detail.

FIG. 31illustrates only part of the image processing processes carried out by the
display apparatus 44100 and the upgrade apparatus 44200, and the present exemplary
embodiment may be applied to various other image processing processes known in the
art.

Asshown in FIG. 31, the first image processing unit 44130 may include aplurality
of first blocks 44131, 44133, 44135 and 44137, that is, afirst definition enhancement
block 44131, afirst color selection block 44133, afirst contrast ratio enhancement
block 44135 and afirst white balance adjustment block 44137. The first blocks, the
first definition enhancement block 44131, the first color selection block 44133, the first
contrast ratio enhancement block 44135 and the first white balance adjustment block
44137 are classified blocks performing similar image processing processes and each
may include at least one sub-block (not shown). For example, the first definition en-
hancement block 44131 may include adejagging block to smooth astraight line or a
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curve of an image and adetail enhancement block to improve definition by
strengthening aparticular frequency component, and the first contrast ratio en-
hancement block 44135 may include a contrast enhancement block, awhite stretch
block and ablack stretch block.

The second image processing unit 44210 may include aplurality of second blocks
4421 1, 44213, 44215 and 44217, that is, a second definition enhancement block 4421 1,
a second color selection block 44213, a second contrast ratio enhancement block
44215 and a second white balance adjustment block 44217. The second blocks, the
second definition enhancement block 4421 1, the second color selection block 44213,
the second contrast ratio enhancement block 44215 and the second white balance ad-
justment block 44217 perform functions which are the same as those of the corre-
sponding first blocks but are upgraded. Further, the second blocks, the second
definition enhancement block 4421 1, the second color selection block 44213, the
second contrast ratio enhancement block 44215 and the second white balance ad-
justment block 44217, corresponding to the first blocks, the first definition en-
hancement block 44131, the first color selection block 44133, the first contrast ratio
enhancement block 44135 and the first white balance adjustment block 44137 are not
necessarily included, and a part thereof may be included.

Animage signa received by the image reception unit 44120 isinput to afirst demul-
tiplexer 44161 via A/D conversion. The controller 44150 controls the input image
signal to be output either to the first definition enhancement block 44131 or to the
second definition enhancement block 4421 1based on apresetting or auser selection,
and the block which receives the output signal performs an image processing process
for definition enhancement.

After definition enhancement processing, the image signal is output to asecond de-
multiplexer 44163, and then output to the first color selection block 44133 or the
second color selection block 44213 according to control of the controller 44150.

After aplurality of image processing processes, the image signal isfinally output to
the display unit 441 10. Asdescribed above, FIG. 31illustrates part of the image
processing processes only, and it is obvious that the image signal received from the
image reception unit 44120 may need to go through a series of image processing
processes other than those shown in FIG. 31to befinally displayed on the display unit
44110.

According to the display apparatus 44100, at least part of the image processing
processes is performed by the external upgrade apparatus 44200 connected to the
display apparatus 44100, thereby carrying out enhanced image processing processes
without replacement of hardware of the display apparatus 44100.

FIG. 32 isaflowchart illustrating acontrol method of the display apparatus 44100
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according to an exemplary embodiment.

The display apparatus 44100 may be configured as any types capable of displaying
an image including aTV and can be connected to the upgrade apparatus 44200 to
exchange data.

The display apparatus 44100 receives an analog or digital image signal from an
external image source (not shown) (S44110).

The display apparatus 44100 identifies whether the upgrade apparatus 44200 is
connected to the display apparatus 44100 (S44120). The connection unit 44140
connected to the upgrade apparatus 44200 is connected to the ground terminal. Thus,
when the upgrade apparatus 44200 is connected, an electrical signal by ground
connection is detected, thereby identifying whether the upgrade apparatus 44200 is
connected.

The display apparatus 44100 may include aplurality of first blocks performing a
plurality of image processing processes, respectively, and the upgrade apparatus 44200
may include aplurality of second blocks respectively corresponding to the first blocks
and performing part of the image processing processes. The received image signal is
processed according to apredetermined image processing process, and the respective
second blocks may perform functions corresponding to the image processing processes
conducted by the first blocks.

When the upgrade apparatus 44200 is not connected, all image processing processes
are conducted by the display apparatus 44100 (S44160).

When the upgrade apparatus 44200 is connected, the display apparatus 44100
identifies an image processing process that the upgrade apparatus 44200 is able to
perform (S44130). Here, the display apparatus 44100 checks whether the upgrade
apparatus 44200 includes second blocks corresponding to the respective first blocks,
thereby identifying an image processing process that the upgrade apparatus 44200 is
able to perform.

When the upgrade apparatus 44200 is capable of performing aparticular image
processing process, an apparatus to perform the process is selected among the display
apparatus 44100 and the upgrade apparatus 44200 (S44140). That is, any one of afirst
block and acorresponding second block is selected. In this case, the display apparatus
44100 may include aplurality of switching units respectively connected to the first
blocks and the second blocks respectively corresponding to the first blocks to transmit
asignal to either of the first blocks and the second blocks, which has been described
above with reference to FIG. 31.

According to a selection result, any one of the display apparatus 44100 and the
upgrade apparatus 44200 performs the image processing process (S44150). In this
case, regarding selection of an apparatus, al second blocks may be used based on a
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presetting of the upgrade apparatus 44200, or any one of the first blocks and the corre-
sponding second blocks may be selected based on auser selection.

According to the control method of the display apparatus 44100, at least part of the
image processing processes iscarried out by the external upgrade apparatus 44200
connected to the display apparatus 44100, thereby carrying out enhanced image
processing processes without replacement of hardware of the display apparatus 44100.

Hereinafter, an image processing apparatus (display apparatus), an upgrade
apparatus, and adisplay system according to another exemplary embodiment will be
described. In the present exemplary embodiment, descriptions of components which
are the same asor similar to those of the image processing apparatuses 100 to 100g,
the display apparatuses 22100, 33100 and 44100, the upgrade apparatuses 200 to 200g,
22200, 33200 and 44200, and the display systems 1to |g, 221 and 331 described with
reference to FIGS. 1to 32 will be omitted herein.

FIG. 33isablock diagram illustrating aconfiguration of adisplay system 551
according to an exemplary embodiment. Asshown in FIG. 33, the display system 551
includes adisplay apparatus 55100 and athree-dimensional (3D) image processing
apparatus 55200. The display apparatus 55100 and the 3D image processing apparatus
55200 are connected to communicate with each other.

The display apparatus 55100 and the 3D image processing apparatus 55200, which
are connected to each other, transmit and receive an image signal, such as a broadcast
signal, and acontrol signal including various types of data and power.

The display apparatus 55100 processes an image signal provided from an external
image source (not shown) according to apreset image processing process to display an
image. Here, the display apparatus 55100 processes atwo-dimensional (2D) image
signal to display a 2D image.

In the display system 551 according to the present exemplary embodiment, the
display apparatus 55100 is configured asa TV which displays abroadcast image based
on abroadcast signal, broadcast information, or broadcast data received from a
transmitter of abroadcasting station. However, the display apparatus 55100 may be
configured as any type of device which is capable of displaying an image, without
being limited toaTV.

Further, the display apparatus 55100 may display any type of image, without being
limited to abroadcast image. For example, the display apparatus 55100 may display
images, such asvideos, still images, applications, on-screen display (OSD) based on
signals or data received from various types of image sources (not shown), and GUIs
for controlling various operations.

The 3D image processing apparatus 55200 is connected to the display apparatus
55100 to communicate therewith. The 3D image processing apparatus 55200 upgrades
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existing hardware or software of the connected display apparatus 55100 for 3D display
and enables an image signal to be processed by the upgraded hardware or software of
the display apparatus 55100, thereby displaying a 3D image.

For example, the 3D image processing apparatus 55200 may be a device to upgrade
hardware of aTV, such as an image processing circuit, for 3D display and be de-
tachable from the display apparatus 55100.

Meanwhile, unlike in the present exemplary embodiment, the 3D image processing
apparatus 55200 may be connected to the display apparatus 55100 wirelessly. In this
case, the 3D image processing apparatus 55200 may be supplied with operation power
from a separate external power source or battery. However, the present exemplary em-
bodiment will be described with reference to the 3D image processing apparatus 55200
connected to the display apparatus 55100 via wire.

The display apparatus 55100 may solely process an image signal received from the
outside according to apreset image processing process to display an image.

According to the present exemplary embodiment, as the 3D image processing
apparatus 55200 is connected to the display apparatus 55100, hardware or software
configurations of the display system 551 performing the above image processing
process are upgraded. The 3D image processing apparatus 55200 receives an image
signal from the display apparatus 55100, processes the image signal into a 3D image
signal, and transmits the processed image signal to the display apparatus 55100. The
display apparatus 55100 displays a 3D image corresponding to the 3D image signal
received from the 3D image processing apparatus 55200.

In another exemplary embodiment, the 3D image processing apparatus 55200 may
receive an image signal, processes the image signal into a 3D image signal, and
transmits the processed image signal to the display apparatus 55100. The display
apparatus 55100 displays a 3D image corresponding to the 3D image signal received
from the 3D image processing apparatus 55200.

Accordingly, the display apparatus 55100 supporting 2D display may also provide a
3D image to auser.

FIG. 34 isablock diagram illustrating a configuration of the display apparatus 55100
of the display system 551 according to an exemplary embodiment.

Asshown in FIG. 34, the display apparatus 55100 includes afirst image reception
unit 551 10 to which at least one image source 55300 is connected, afirst image
processing unit 55120 processing an image signal received from the image source
55300 through the first image reception unit 551 10, adisplay unit 55130 displaying an
image based on the image signal processed by the first image processing unit 55120, a
first connection unit 55140 to which the 3D image processing apparatus 55200 is de-
tachably connected, auser input unit 55150 outputting apreset command based on user
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input, afirst storage unit 55160 storing unlimited data or information, and afirst
controller 55170 controlling operations of all components of the display apparatus
55100.

The first image reception unit 551 10 is an input/output (1/0O) device transmitting an
image signal received from the at least one image source 55300 to the first image
processing unit 55120 and is configured as various types corresponding to standards of
received image signals or configurations of the image source 55300 and the display
apparatus 55100. For example, the first image reception unit 551 10 may receive
signals or data in accordance with the HDMI, USB, and component standards and may
include aplurality of connection terminals (not shown) corresponding to the respective
standards. Various external devices including the image source 55300 are connected to
the respective connection terminals, thereby enabling communication viathe first
image reception unit 551 10. The image signals received through the first image
reception unit 551 10 include a 2D image signal and a 3D image signal.

The first image processing unit 55120 may perform various preset image processing
processes on an image signal received from the first image reception unit 551 10. The
first image processing unit 55120 outputs a processed image signal to the display unit
55130, so that an image based on the image signal is displayed on the display unit
55130.

The first image processing unit 55120 may perform any type of image processing,
without being limited to, for example, demultiplexing to separate asignal into charac-
teristic signals, decoding in accordance with an image format of an image signal, de-
interlacing to convert an interlaced image signal into aprogressive form, scaling to
adjust an image signal to apreset resolution, noise reduction to improve image quality,
detail enhancement, frame refresh rate conversion, or the like.

The first image processing unit 55120 is provided as an image processing board
55125, as shown in FIG. 36, in which acircuit system including various chip sets (not
shown), amemory (not shown), electronic components (not shown) and wiring (not
shown) to conduct such processes is mounted on aprinted circuit board (PCB, not
shown).

The display unit 55130 displays an image based on an image signal output from the
first image processing unit 55120. The display unit may be configured in various
display modes using liquid crystals, plasma, light emitting diodes, organic light
emitting diodes, a surface conduction electron emitter, a carbon nano-tube, nano-
crystals, or the like, without being limited thereto.

Asshown in FIG. 38, the display unit 55130 may further include an additional
element depending on adisplay mode thereof. For example, in adisplay mode using
liquid crystals, the display unit 55130 may include an LCD panel 55131, abacklight
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unit (not shown) providing light to the panel 55131, apanel drive board (not shown)
including adriver to drive the panel 55131, and atiming controller (T-con) 55135
coupled to afront end portion of the display panel 55131 to control the driver and
improve image quality.

The 3D image processing apparatus 55200 is detachably coupled to the first
connection unit 55140. The display apparatus 55100 and the 3D image processing
apparatus 55200 are coupled to each other by various methods, which will be described
in detail.

The first connection unit 55140 communicates with the 3D image processing
apparatus 55200. In detail, the first connection unit 55140 transmits an image signal
received from the image source 55300 to the 3D image processing apparatus 55200
and receives aprocessed 3D image signal from the 3D image processing apparatus
55200.

The user input unit 55150 transmits various preset control commands or unlimited in-
formation to the first controller 55170 by auser's manipulation and input. The user
input unit 55150 may be provided as amenu key and an input panel installed on an
outside of the display apparatus 55100 or as aremote controller separate from the
display apparatus 55100.

Alternatively, the user input unit 55150 may be configured as a single body with the
display unit 55130. That is, if the display unit 55130 is atouch screen, auser may
transmit apreset command to the first controller 55170 through an input menu (not
shown) displayed on the display unit 55130.

The first storage unit 55160 may store unlimited data according to control of the first
controller 55170. The first storage unit 55160 may be configured as a non-volatile
memory, such as aflash memory and ahard disk drive. The first storage unit 55160 is
accessible by the first controller 55170, and the data stored in the first storage unit
55160 may be read, recorded, revised, deleted, or updated by the first controller 55170.

The first storage unit 55160 may store, for example, an operating system to run the
display apparatus 55100 and various applications, image data, and optional data which
are executable in the operating system.

The first controller 55170 performs control operations over various components of
the display apparatus 55100. For example, the first controller 55170 conducts image
processing by the first image processing unit 55120, transmission or reception op-
erations of signals, information, or data through the first connection unit 551 10, and a
control operation corresponding to acommand from the user input unit 55150, thereby
controlling the overall operation of the display apparatus 55100.

When the 3D image processing apparatus 55200 is connected, the first controller
55170 may identify that an image signal received through the first image reception unit
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551 10 isa 3D image signal through upgrade of firmware of the first image processing
unit 55120. The first controller 55170 transmits the identified 3D image signal to the
3D image processing apparatus 55200, controls the first connection unit 55140 to
receive the processed 3D image signal from the 3D image processing apparatus 55200,
and controls the display unit 55130 to display a 3D image based on the processed 3D
image signal.

The display apparatus 55100 having the foregoing configuration needs upgrading
over time due to various factors, such astechnology development. Upgrading is
necessary, for example, to receive a 3D image signa which is not proposed when the
display apparatus 55100 isfirst manufactured. According to the present exemplary em-
bodiment, the 3D image processing apparatus 55200 provided to upgrade the display
apparatus 55100 is connected to the first connection unit 55140, thereby upgrading the
display apparatus 55100 to achieve 3D display.

The 3D image processing apparatus 55200 includes hardware or software config-
urations corresponding to at least part of the hardware or software resources of the
display apparatus 55100. These hardware or software configurations of the 3D image
processing apparatus 55200 are provided to perform more improved functions than at
least part of the resources of the display apparatus 55100. Thus, when the 3D image
processing apparatus 55200 is connected to the display apparatus 55100, the hardware
or software configurations of the 3D image processing apparatus 55200 replace at least
part of the resources of the display apparatus 55100, thereby finally displaying a 3D
image on the display apparatus 55100.

FIG. 35isablock diagram illustrating a configuration of the 3D image processing
apparatus 55200 of the display system 551 according to an exemplary embodiment.

The 3D image processing apparatus 55200 includes a second image reception unit
55210 to which at least one image source 55300 is connected, asecond image
processing unit 55220 processing a 3D image signal, a second connection unit 55240
connected to the first connection unit 55140 of the display apparatus 55100, a second
storage unit 55260 storing unlimited data/information, a second controller 55270 con-
trolling general operations of the 3D image processing apparatus 55200, and a commu-
nication unit 55280 communicating with apair of 3D glasses 55281.

The second image reception unit 55210 receives an image signal from the at least one
image source 55300 and can be configured as various types corresponding to standards
of received image signals or configurations of the image source 55300 and the display
apparatus 55100. For example, the second image reception unit 55210 may receive
signals or data in accordance with the HDMI, USB, and component standards and may
include aplurality of connection terminals (not shown) corresponding to the respective
standards. Various external devices including the image source 55300 are connected to
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the respective connection terminals, thereby enabling communication via the second
image reception unit 55210. The image signals received through the second image
reception unit 55210 include a 2D image signal and a 3D image signal.

Although FIG. 35 illustrates the 3D image processing apparatus 55200 including the
second image reception unit 55210 to receive an image signal, in another exemplary
embodiment acomponent to receive an image signal in the 3D image processing
apparatus 55200 may not be provided. When the second image reception unit 55210 is
not provided, the 3D image processing apparatus 55200 receives an image signal from
the display apparatus 55100, processes the received image signal, and transmits the
processed image signal to the display apparatus 55100.

A 3D image may include aleft-eye image and aright-eye image which are al-
ternately displayed. A broadcast signal may be received in aform of adata stream. A
stream of abroadcast signal includes, for example, an MPEG2 transport stream. The
broadcast signal may include two or more streams. For example, the broadcast signal
may include two streams (hereinafter, also referred to as afirst stream and a second
stream) respectively corresponding to aleft-eye image and aright-eye image of a 3D
image.

The second image processing unit 55220 processes a 3D image signal. The second
image processing unit 55220 conducts demultiplexing, decoding, transcoding, scaling,
or the like. The second image processing unit 55220 may include a demultiplexer (not
shown), afirst decoder (not shown) and a second decoder (not shown). When a
broadcast signal isdemultiplexed to first and second streams respectively corre-
sponding to aleft-eye image and aright-eye image of a 3D image, the demultiplexer
separates the broadcast signal into the first stream and the second stream. The first
decoder decodes the first stream to output the left-eye image, and the second decoder
decodes the second stream to output the right-eye image. The decoded |eft-eye and
right-eye images are aternately displayed by the display unit 55130 of the display
apparatus 55100.

The second image processing unit 55220 may further include adimming block (not
shown) for turning on/off apower supply of abacklight to improve quality of a 3D
image. The dimming block enables 3D contents to be more effectively reproduced.

The second image processing unit 55220 may include a 3D formatter converting a
2D image signal into a 3D image signal. The 2D image signal includes aplurality of
image frames (hereinafter, referred to as "frames'). The 3D image signal, which uses
binocular disparity, may include aplurality of left-eye frames and aplurality of right-
eye frames. Among the left-eye frames and the right-eye frames, apair including a left-
eye frame and aright-eye frame may be converted from at least one corresponding
frame among the plurality of frames of the 2D image signal.
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When the display apparatus 55100 and the 3D image processing apparatus 55200 are
connected, the second image processing unit 55220 processes a 3D image signal or
converts a2D image signal into a 3D image signal according to control of the first
controller 55170 or the second controller 55270, thereby reproducing a 3D image,
which will be described in detail.

The second connection unit 55240 is detachably connected to the first connection
unit 55140, thereby enabling communication between the 3D image processing
apparatus 55200 and the display apparatus 55100.

FIGS. 36 to 38 illustrate the 3D image processing apparatus 55200 which is
connected to the display apparatus 55100.

The 3D image processing apparatus 55200 may be detachably connected to any one
of the timing controller 55135, the display panel 55131, and the image processing
board 55125 of the display apparatus 55100.

Asshown in FIG. 36, the second connection unit 55210 may be connected to at least
one connector 551412 among aplurality of connectors 55141 and 55142 provided in
the timing controller 55135. Here, the display apparatus 55100 is launched with the
image processing board 55125 connected to connector 55141. Connector 55142 is a
spare connector. The 3D image processing apparatus 55200 will be connected to the
spare connector 55142, thereby upgrading the display apparatus 55100 to achieve 3D
display.

When the display apparatus 55100 does not include the spare connector 55142 for
connection of the 3D image processing apparatus 55200, the 3D image processing
apparatus 55200 may be coupled through a gender changer 55143 connected to the
first connection unit 55140, as shown in FIG. 37.

Meanwhile, as shown in FIG. 38, the display apparatus 55100 may be launched with
the timing controller 55135 dlidingly coupled to slots of the display panel 55131 and
the image processing board 55125. Then, a module, which is designed in acombined
form of the 3D image processing apparatus 55200 and the timing controller 55135,
replaces the timing controller 55135, thereby conveniently upgrading the display
apparatus 55100 to enable 3D image processing.

Connection methods of the 3D image processing apparatus 55200 shown in FIGS. 36
to 38 are provided only for illustrative purposes, and the first connection unit 55140,
and the second connection unit 55240 may be connected by various methods in
addition to the foregoing examples.

The second storage unit 55260 stores unlimited data. The second storage unit 55260
is configured as a non-volatile storage medium, such as aflash memory and ahard disk
drive. The second storage unit 55260 is accessed by the first controller 55170 or the
second controller 55270, and the data stored in the second storage unit 55260 may be
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read, recorded, revised, deleted, or updated by the controller 55170 and the controller
55270. Meanwhile, the second storage unit 55260 may be also accessed not only by the
second controller 55270 but by the first controller 55170 based on a configuration
thereof.

The second controller 55270 performs control operations over various components of
the 3D image processing apparatus 55200 to conduct general image processing
processes. For example, the second controller 55270 conducts image processing by the
second image processing unit 55220 and transmission or reception operations of
signals, information, or data through the second connection unit 55210, thereby con-
trolling general operations of the 3D image processing apparatus 55200.

The second controller 55270 and the first controller 55170 may be configured as a
CPU. Thus, when a 3D image signal isreceived, the second controller 55270 may
disable the first controller 55170 and control general operations of the display system
551 instead of the first controller 55170. Alternatively, the second controller 55270
may control the general operations of the display system 551 together with the first
controller 55170.

The second controller 55270 and the first controller 55170 may further include a
graphic processing unit (GPU) subserving the CPU, adigital signal processor (DSP),
and amemory, such asaDDR RAM.

The communication unit 55280 communicates with the pair of 3D glasses 55281 and
synchronizes asignal transmitted to the 3D glasses 55281 with aprocessed 3D image
signal. The 3D glasses 55281 isconfigured as apair of shutter glasses selectively
transmitting light depending on an application of voltage or apair of polarized glasses
transmitting light in apreset polarization direction.

The communication unit 55280 may include awireless communication module in ac-
cordance with apredetermined communication standard, such asradio frequency (RF),
Zigbee, Bluetooth, near field communication (NFC), and infrared communication, and
may enable transmission and reception of various unlimited signals, information, or
data between the display apparatus 55100 and the 3D glasses 55281.

Hereinafter, aprocess of upgrading the display apparatus 55100 to achieve 3D
display by the 3D image processing apparatus 55200 according to an exemplary em-
bodiment will be described with reference to FIGS. 39 to 43.

FIGS. 39 to 43 are flowcharts illustrating methods of performing an image
processing process of the display apparatus 55100 ungraded by the 3D image
processing apparatus 55200 in the display system 551 according to exemplary em-
bodiments.

When a2D or 3D image signal isreceived from the image source 55300 in operation
S55411 of FIG. 39, the display apparatus 55100 processes the image signal according
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to apreset sequence of image processing processes in operations S55413, S55415, and
S55417 of FIG. 39. It should be noted that FIG. 39 illustrates only some image
processing processes for concise description of the present exemplary embodiment,
and does not show all image processing processes actually implemented by the display
apparatus 55100.

FIGS. 39 and 40 illustrate an image signal received through the first image reception
unit 551 10 of the display apparatus 55100.

As shown in FIG. 39, when the display apparatus 55100 receives a 3D image signal
from the image source 55300 in operation S5541 1, the first controller 55170 identifies
the received signal as a 3D image signal in operation S55413 and transmits the signal
to the 3D image processing apparatus 55200 in operation S55414. The second
controller 55270 controls the second image processing unit 55220 to process the
received 3D image signal in operation S55415 and transmits the processed 3D image
signal to the display apparatus 55100 in operation S55416. The first controller 55170
displays a 3D image based on the 3D image signal on the display unit 55130 in
operation Sb5417.

As shown in FIG. 40, when the display apparatus 55100 receives a 2D image signal
from the image source 55300 in operation S55421, the first controller 55170 identifies
the recelved image signal as a2D image signal in operation S55423 and controls the
first image processing unit 55120 to process the 2D image signal in operation S55425.
The first controller 55170 transmits the processed 2D image signal to the 3D image
processing apparatus 55200 in operation S55426. The second controller 55270 controls
the second image processing unit 55220 to convert the received 2D image signal into a
3D image signal in operation S55427 and transmits the converted 3D image signal to
the display apparatus 55130 in operation S55428. The first controller 55170 displays a
3D image based on the 3D image signal on the display unit 55130 in operation
S55429.

Although FIG. 40 illustrates that the first image processing unit 55120 processes a
2D image signal and the second image processing unit 55220 converts the 2D image
signal into a 3D image signal, the second image processing unit 55220 may process a
2D image signal and convert the 2D image signal into a3D image signal. In this case,
the first controller 55170 may identify an image signal as a2D signal and transmit the
signal to the 3D image processing apparatus 55200.

FIGS. 41to 43illustrate the 3D image processing apparatus 55200 including the
second image reception unit 55210 to receive an image signal autonomously.

Asshown in FIG. 41, when the 3D image processing apparatus 55200 receives a 3D
image signal from the image source 55300 in operation S55431, the second controller
55270 identifies the received image signal as a 3D image signal in operation S55433
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and controls the second image processing unit 55120 to process the received 3D image
signal in operation S55435. The second controller 55270 transmits the processed 3D
image signal to the display apparatus 55100 in operation S55436. The first controller
55170 displays a 3D image based on the 3D image signal on the display unit 55130 in
operation Sb5437.

Asshown in FIG. 42, when the 3D image processing apparatus 55200 receives a 2D
image signal from the image source 55300 in operation S55441, the second controller
55270 identifies the received image signal as a 2D image signal in operation S55443,
processes the received 2D image signal in operation S55445, and controls the second
image processing unit 55220 to convert the processed 2D image signal into a 3D image
signal in operation S55447. The second controller 55270 transmits the converted 3D
image signal to the display apparatus 55100 in operation S55448. The first controller
55170 displays a 3D image based on the received 3D image signal on the display unit
55130 in operation S55449.

FIG. 43 isdistinguished from FIG. 42 in that the first image processing unit 55120
processes a 2D image signal. Asshown in FIG. 43, when the 3D image processing
apparatus 55200 receives a2D image signa from the image source 55300 in operation
S55451, the second controller 55270 identifies the received image signal asa 2D
image signal in operation S55453 and transmits the received 2D image signal to the
display apparatus 55100 in operation S55454. The first controller 55170 controls the
first image processing unit 55120 to process the received 2D image signal in operation
S55455 and transmits the processed 2D image signal to the 3D image processing
apparatus 55200 in operation S55456. The second controller 55270 controls the second
image processing unit 55220 to convert the processed 2D image signal into a 3D image
signal in operation S55457. The second controller 55270 transmits the converted 3D
image signal to the display apparatus 55100 in operation S55458. The first controller
55170 displays a 3D image based on the received 3D image signal on the display unit
55130 in operation S55459.

Asdescribed above, according to the exemplary embodiments, the 3D image
processing apparatus 55200 is detachably coupled to the display apparatus 55100
processing a 2D image, thereby conveniently upgrading the display apparatus 55100 to
reproduce 3D contents.

Although afew exemplary embodiments have been shown and described, it will be
appreciated by those skilled in the art that changes may be made in these exemplary
embodiments without departing from the principles and spirit of the inventive concept,
the scope of which is defined in the appended claims and their equivalents.
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Claims
A TV comprising:
asigna input unit;
an image processing unit processing an input signal input by the signal
input unit and outputting afirst output signal;
an upgrade apparatus connection unit which an upgrade apparatus
conducting signal processing is connected to and which transmits at
least one of the input signal and the first output signal from the TV to
the upgrade apparatus and enables the TV to receive asecond output
signal output from the upgrade apparatus when the upgrade apparatus is
connected,;
adisplay unit displaying an image based on the first output signal when
the upgrade apparatus is not connected to the upgrade apparatus
connection unit and displaying an image based on the second output
signal when the upgrade apparatus is connected to the upgrade
apparatus connection unit; and
acontroller controlling display of the image based on the first output
signal or the second output signal.
The TV of claim 1, wherein the upgrade apparatus connection unit
comprises afirst input signal terminal transmitting at least one of the
input signa and the first output signal; and adisplay unit output
terminal spaced away from the first input signal terminal and receiving
the second output signal.
The TV of claim 2, further comprising an elastic member elastically
biasing at least one of the first input signal termina and the display unit
output terminal so that the first input signal terminal and the display
unit output terminal become adjacent.
The TV of claim 2, wherein the upgrade apparatus connection unit
further comprises afixing unit to fix and insert an intermediate board
transferring a signal between the upgrade apparatus and the upgrade
apparatus connection unit.
The TV of any one of claims 1to 4, further comprising adata dis-
tribution unit and a data selection unit, wherein the data distribution
unit distributes the first output signal to the upgrade apparatus
connection unit and the data selection unit and the data selection unit
selects and outputs any one of the first output signal distributed through
the data distribution unit and the second output signal received through
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[Claim 6]

[Claim 7]

[Claim 8]

[Claim 9]

[Claim 10]

[Claim 11]

[Claim 12]

[Claim 13]

[Claim 14]
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the upgrade apparatus connection unit.

The TV of any one of claims 1to 4, further comprising an image signal
switch disposed in parallel with the upgrade apparatus connection unit
between the image processing unit and the display unit and selectively
transmitting the first output signal to the display unit based on whether
the upgrade apparatus is connected.

The TV of any one of claims 1to 4, wherein the upgrade apparatus is
configured to perform anew function which cannot be executed by the
image processing unit.

The TV of any one of claims 1to 4, wherein the new function is as-
sociated with processing 3D image signals.

The TV of any one of claims 1to 4, wherein the upgrade apparatusis
configured to perform afunction upgraded from apre-existing function
of the image processing unit.

The TV of clam 9, wherein the upgrade function performed by the
upgrade apparatus is configured to generate the second output signal
that i s associated with higher image quality than that realized by the
image processing apparatus alone.

The TV of any one of claims 1to 4, wherein the input signal comprises
image signal, and

the image processing unit and the upgrade apparatus cooperate with
each other to perform image processing on the image signal to generate
processed image signal, and

the display unit displays an image based on the processed image signal.
The TV of clam 11, wherein the upgrade apparatus has priority to
control the image processing unit.

The TV of any one of claims 1to 4, wherein the signal input unit
comprises atuner to receive broadcast signal as input signal.

A TV comprising:

asignal input unit;

an image processing unit processing an input signal input by the signal
input unit and outputting afirst output signal;

an upgrade apparatus connection unit which an upgrade apparatus
conducting signal processing is connected to and which transmits at
least one of the input signal and the first output signal from the TV to
the upgrade apparatus when the upgrade apparatus is connected;
adisplay unit comprising a second connection unit receiving a second
output signal output from the upgrade apparatus, displaying an image
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[Claim 15]

[Claim 16]

[Claim 17]

[Claim 18]

[Claim 19]

[Claim 20]
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based on the first output signal when the upgrade apparatus is not
connected to the upgrade apparatus connection unit, and displaying an
image based on the second output signal when the upgrade apparatus is
connected to the upgrade apparatus connection unit; and

acontroller controlling display of the image based on the first output
signal or the second output signal.

An upgrade apparatus for aTV comprising:

an image processing unit conducting signal processing;

aconnection unit connected to the TV, enabling afirst output signal
output from the TV to be received to the upgrade apparatus, and
enabling a second output signal output by signal processing of the
image processing unit to be transmitted to the TV; and

acontroller controlling reception of the first output signal and
transmission of the second output signal,

wherein the image processing unit generates the second output signal
based on the first output signal.

The upgrade apparatus of claim 15, wherein the first output signal
comprises at least one of animage signal, an audio signal and acontrol
signal, and the connection unit comprises afirst connection unit
receiving the image signal and a second connection unit receiving at
least one of the audio signal and the control signal.

The upgrade apparatus of claim 15 or 16, wherein the connection unit is
connected to the TV via an intermediate board transferring a signal
between the TV and the connection unit.

The upgrade apparatus of claim 15 or 16, wherein the connection unit
comprises abody connection unit receiving the first output signal and a
display connection unit transmitting the second output signal to a
display unit of the TV.

The upgrade apparatus of claim 15 or 16, further comprising a signal
input unit to input an external input signal, wherein the connection unit
transmits the external input signal tothe TV.

The upgrade apparatus of claim 15 or 16, further comprising a signal
input unit to input an external input signal, wherein the image
processing unit generates the second output signal based on the external
input signal.
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