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(54) Display apparatus, image post-processing apparatus and method for image post-processing 
of contents

(57) A display apparatus for post-processing the im-
age of the contents, an image post-processor (130) and
a method for post-processing the image of the contents
are disclosed. The display apparatus includes a commu-
nicator (110) which communicates with a server, a dis-
play (120) which displays contents received from the
server, and a controller (140) which determines an image
post-processing method for elements of the contents

based on source information of the contents and prede-
termined condition information, renders the elements
which are post-processed according to the determined
image post-processing method, and controls the display
to display the contents generated after the rendering. Ac-
cordingly, the display apparatus can selectively imple-
ment image post-processing for the elements of the con-
tents.
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Description

BACKGROUND

Field of the Invention

[0001] Apparatuses and methods consistent with ex-
emplary embodiments relate to a display apparatus, an
image post-processing apparatus and a method thereof,
and more specifically, to a display apparatus to post-
process the contents, to an image post-processor, and
to an image post-processing method thereof.

Description of the Related Art

[0002] The display apparatuses in a related art such
as the smart TVs perform the rendering of the elements
of the contents based on the source information of the
contents received from the web server, and display the
rendered contents on the screen. The elements of the
contents are members or parts that form the contents.
For example, element of contents is usually any one of
a Graphics Interchange Format (GIF) image, a graphic
rendering, a text, a JPEG image, a flash animation, and
a video image.
[0003] Because the elements such as GIF image,
JPEG image, flash animation and video image have large
data volume, these elements are compressed before be-
ing transmitted to a display apparatus for the purpose of
efficient data transmission. Thus, the display apparatus
restores the image of the compressed elements of the
contents to display the contents which include the ele-
ments. However, while restoring the image, problems
such as blocking artifact or ringing artifact may happen.
[0004] To solve this problem, the display apparatus, in
a related art, post-processes the image of the generated
contents unilaterally after rendering the elements to gen-
erate the contents.
[0005] If the related-art post-processing method is ap-
plied, the artifact may decrease regarding the elements
such as the JPEG image. However, the elements such
as the text have a degraded readability and a degraded
definition.
[0006] Thus, a new method of selectively post-
processing the elements of the contents is requested.

SUMMARY

[0007] Exemplary embodiments of the present inven-
tive concept overcome the above disadvantages and oth-
er disadvantages not described above. Also, the present
inventive concept is not required to overcome the disad-
vantages described above, and an exemplary embodi-
ment of the present inventive concept may not overcome
any of the problems described above.
[0008] According to one exemplary embodiment, an
image post-processing is selectively applied to elements
of contents in a display apparatus.

[0009] A display apparatus according to an exemplary
embodiment includes a communicator which communi-
cates with a server to receive contents from the server
and a controller which  determines an image post-
processing method for elements of the contents based
on source information of the contents and predetermined
condition, renders the elements which are post-proc-
essed according to the determined image post-process-
ing method, and controls to generate the post-processed
contents for a display after the rendering, and at least
one element of the contents is post-processed differently
from at least one other element of the contents based on
the source information.
[0010] The display apparatus may further include a dis-
play which displays the generated contents, an image
post-processor which performs image post-processing,
and a storage which stores condition information to dis-
tinguish elements to be post-processed from among el-
ements of the contents, and the controller may classify
the elements of the contents into at least two groups
based on the source information of the contents and con-
dition information stored in the storage, and control the
image post-processor to post-process elements of only
one of the at least two groups.
[0011] The controller may classify the elements of the
contents into a first group including elements to be post-
processed and a second group including remaining ele-
ments based on the source information of the contents
and the predetermined condition information stored in
the storage and control the image post-processor to post-
process only the first group, and the first group may in-
clude elements related to video image, and the second
group comprises at least one of graphic rendering and
text.
[0012] The elements related to video image may be at
least one of Graphics Interchange Format (GIF) image,
JPEG image, flash animation, and moving image.
[0013] The display apparatus may further include a
storage which stores an image post-processing method
corresponding to each element of the contents, and the
storage may further store an image post-processing
method corresponding to the elements to be post-proc-
essed, and the controller may determine the image post-
processing method for each element of the contents
which are classified as elements to be post-processed
based on the image post-processing method stored on
the storage.
[0014] The controller may determine an image post-
processing method for elements including GIF image and
JPEG image differently from an image post-processing
method for elements including flash animation and mov-
ing image based on the image post-processing method
stored in the storage.
[0015] The image post-processing method may in-
clude at least one of a detail enhancement, a color en-
hancement, a noise reduction, a blocking artifact reduc-
tion, a ringing artifact reduction, a definition enhance-
ment, a video deinterlacing, and a frame rate conversion.
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[0016] The server may be a web server, and the con-
tents may be a web page contents received from the web
server.
[0017] An image post-processing apparatus according
to an exemplary embodiment includes a storage which
stores condition information to distinguish elements to
be post-processed from among elements of the contents,
a group classifier which classifies elements of the con-
tents  into at least two groups based on source informa-
tion of the contents and condition information stored in
the storage, an image post-processor which post-proc-
esses an image corresponding to at least some of the
elements of the contents, and a controller which deter-
mines an image post-processing method for each ele-
ment of one of the at least two classified groups, and
controls the image post-processor to post-process the
image of each element according to the determined im-
age post-processing method.
[0018] The group classifier may classify elements to
be post-processed as a first group and remaining ele-
ments as a second group based on source information
of the contents and condition information stored in the
storage, and the controller may control the image post-
processor to post-process only the elements of the first
group.
[0019] A method of displaying contents according to
an exemplary embodiment includes determining an im-
age post-processing method for elements of the contents
based on source information of the contents received
from a server and predetermined condition information,
post-processing the elements of the contents according
to the determined image post-processing method, and
rendering the post-processed elements to generate the
post-processed contents for a display, wherein at least
one element of the contents is post-processed differently
from at least one other element of the contents based on
the source information.
[0020] The method may further include displaying the
generated contents, and the predetermined condition in-
formation may be information to distinguish elements to
be post-processed from among elements of the contents,
and the determining may include classifying the elements
of the contents into at least two groups based on the
source information of the contents and the predetermined
condition information, and determining the image post-
processing method to post-process elements of only one
of the at least two groups.
[0021] The determining may include classifying ele-
ments of the contents into a first group including elements
to be post-processed and a second group including re-
maining elements based on the source information of the
contents and the predetermined condition information,
and the first group may include elements related to video
image, and the second group may include at least one
of graphic rendering and text.
[0022] The elements related to video image may be at
least one of Graphics Interchange Format (GIF) image,
JPEG image, flash animation, and moving image.

[0023] The determining may include determining an
image post-processing method for each element in a
group including elements to be post-processed based on
previously stored image post-processing methods cor-
responding to respective elements of the contents.
[0024] The determining may include determining an
image post-processing method for elements including
GIF image and JPEG image differently from an image
post-processing method for elements including flash an-
imation and moving image based on the image post-
processing method stored in the storage.
[0025] The image post-processing method may in-
clude at least one of a detail enhancement, a color en-
hancement, a noise reduction, a blocking artifact reduc-
tion, a ringing artifact reduction, a definition enhance-
ment, a video deinterlacing, and a frame rate conversion.
[0026] The server may be a web server, and the con-
tents may be a web page contents received from the web
server.
[0027] A method of performing image post-processing
according to an exemplary embodiment includes classi-
fying elements of contents into at least two groups based
on source information of the contents and condition in-
formation to distinguish elements to be post-processed
from among elements of the contents, determining an
image post-processing method for each element of at
least one of the two groups, and performing image post-
processing of an image corresponding to a respective
element of the contents according to the determined im-
age post-processing method.
[0028] The classifying may include classifying ele-
ments of the contents into a first group including elements
to be post-processed and a second group including re-
maining elements based on the source information of the
contents and the pre-stored condition information, and
the performing the image post-processing may include
post-processing only the elements of the first group.
[0029] Each element of the contents may represent an
image or text displayed to be displayed.
[0030] A first element may include at least one of an
image or a video generated by the server and a second
element may include text or graphic rendering generated
by the display apparatus, and the first element may be
post-processed differently from the second element.
[0031] Accordingly, the display apparatus can selec-
tively implement image post-processing for the elements
of the contents.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] For a better understanding of the invention, and
to show how embodiments of the same may be carried
into effect, reference will now be made, by way of exam-
ple, to the accompanying diagrammatic drawings in
which:

FIG. 1 is a block diagram illustrating a display appa-
ratus according to an exemplary embodiment;
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FIG. 2 is a view illustrating a display apparatus dis-
playing a web page contents according to an exem-
plary embodiment;
FIG. 3 is a block diagram illustrating an image post-
processing apparatus according to an exemplary
embodiment;
FIG. 4 is a flowchart illustrating a method of display-
ing post-processed contents in a display apparatus
according to an exemplary embodiment; and
FIG. 5 is a flowchart illustrating a method of post-
processing the elements of the contents in an image
post-processing apparatus according to an exem-
plary embodiment.

DETAILED DESCRIPTION OF EXEMPLARY EMBOD-
IMENTS

[0033] Certain exemplary embodiments will now be
described in greater detail with reference to the accom-
panying drawings.
[0034] In the following description, same drawing ref-
erence numerals are used for analogous elements even
in different drawings. The matters defined in the descrip-
tion, such as detailed construction and elements, are pro-
vided to assist in a comprehensive understanding of the
present inventive concept. Accordingly, it is apparent that
the exemplary embodiments of the present inventive con-
cept can be carried out without those specifically defined
matters. Also, well-known functions or constructions are
not described in detail since they would obscure the in-
vention with unnecessary detail.
[0035] FIG. 1 is a block diagram illustrating a display
apparatus according to an exemplary embodiment.
[0036] Referring to FIG. 1, the display apparatus may
include a communicator 110, a display 120, an image
post-processor 130, a controller 140, and optionally, stor-
age 150.
[0037] The communicator 110 may communicate with
a content-providing server, and the display 120 may dis-
play the contents received from the server via the com-
municator 110 on the screen. Specifically, the commu-
nicator 110 may include various communication modules
such as a short distance wireless communication module
(not illustrated) or a wireless communication module (not
illustrated). The short distance wireless communication
module (not illustrated) may include, for instance, the
Bluetooth or the ZigBee, and the wireless communication
module (not illustrated) may include the WiFi or the IEEE
connected to an external network to communicate ac-
cording to the wireless communication protocol. Howev-
er, an exemplary embodiment is not limited to the above
specific examples, and accordingly, the wireless com-
munication module (not illustrated) may include any mo-
bile communication module that connects to the mobile
communication network according to various mobile
communication protocols such as the 3rd Generation
(3G), the 3rd Generation Partnership Project (3GPP), or
the Long Term Evolution (LTE).

[0038] If the contents are received from the server
through the communicator 110, as described above, the
display 120 may display the received contents. However,
an exemplary embodiment is not limited to the specific
example, and accordingly, the display 120 may receive
the contents from the server through a receiver (not il-
lustrated) such as a network interface card, or from an
external device such as a CD, a DVD, a hard disk, a blu
ray disk, a memory card, or a USB memory. The content-
providing server may preferably be a web server which
provides web page contents.
[0039] The image post-processor 130 may post-proc-
ess the image regarding the elements of the contents
received from the server under the control of the control-
ler 140. The elements of the contents may be at least
one of a Graphics Interchange Format (GIF) image, a
graphic rendering, a text, a JPEG image, a flash anima-
tion or a video image.
[0040] The controller 140 may determine a method to
post-process the image of the elements of the contents
based on the source information and predetermined con-
ditions received from  the server, and control the image
post-processor 130 to perform post-processing by the
determined image post-processing method. The control-
ler 140 may generate the contents by rendering the post-
processed elements at the image post-processor 130
and control the display 120 to display the generated con-
tents.
[0041] The "image post-processing method" as used
herein may refer to a processing method to remove arti-
facts which occur in the process of decoding for display-
ing elements where compression is applied, such as im-
ages like JPEG, MPEG from among elements of the con-
tents received from the server , or to improve screen qual-
ity.
[0042] The image post-processing method may be at
least one of detail enhancement, color enhancement,
noise reduction, blocking artifact reduction, ringing arti-
fact reduction, definition enhancement, video deinterlac-
ing, and frame rate conversion. Since the exemplary im-
age post-processing methods mentioned above are
known in the art, they will not be explained in greater
detail for the sake of brevity.
[0043] Meanwhile, according to an exemplary embod-
iment, the content-providing server may be a web server,
and the contents received from the web server may be
web page contents. Thus, the web page contents may
include source information regarding at least one of GIF
image, graphic rendering, text, JPEG image, flash ani-
mation and video image. However, an exemplary em-
bodiment is not limited to the specific example mentioned
above, and accordingly, as explained above, the con-
tents including the source information of at least one el-
ement may be received from the external device such as
a recording medium device.
[0044] Accordingly, the controller 140 may find the el-
ements of the contents based on the source information
of the received contents. If the elements of the contents
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are found, the image post-processing method corre-
sponding to the respective elements may be determined
from among the above image post-processing methods.
Specifically, the controller 140 may classify the elements
of the contents into at least two groups based on the
source information of the received contents and prede-
termined condition information. The controller 140 may
control the image post-processor 130 to perform the im-
age post-processing regarding only the elements of one
of the two or more classified groups.
[0045] More specifically, the controller 140 may clas-
sify the elements of the contents into the first group and
the second group including the elements where the im-
age post-processing is to be applied and the remaining
elements, respectively based on the source information
of the received contents and the condition information
pre-stored in the storage 150. Herein, the first group may
include elements related to video images from among
elements of the contents, and the second group may in-
clude at least one element out of graphic rendering and
a text.
[0046] Accordingly, the image post-processor 130 may
perform post-processing with respect to the elements re-
lated to video images which belong to the first group.
Meanwhile, the elements related to video images which
belong to the first group may be at least one element
from among Graphics Interchange Format (GIF) image,
JPEG image, flash animation, and moving image. Mean-
while, the condition information pre-stored in the storage
150 may be information  to distinguish elements which
are subject to post-processing from among elements
constituting the contents. As described above, the ele-
ments constituting the contents may include GIF image,
JPEG image, flash animation, moving image, graphic
rendering, and text, and with respect to the elements in-
cluding GIF image, JPEG image, flash animation, and
moving image, condition information for performing post-
processing may be stored in the storage 150.
[0047] Out of the above-described elements, GIF im-
age, JPEG image, flash animation, and moving image
are compressed and transmitted using a compression
method in order to reduce the volume of data transmis-
sion.
[0048] Accordingly, once elements constituting the
corresponding contents are analyzed from source infor-
mation of the received contents, the controller 140 divide
the elements constituting the received contents into the
elements subject to image post-processing and the re-
maining elements based on the condition information
stored in the storage 150. Herein, the remaining elements
may be elements for which image post-processing is not
performed. As the elements for which image post-
processing is to be performed are separated from other
elements constituting the contents, the controller 140
may classify the elements subject to image post-process-
ing as the first group and the remaining elements as the
second group.
[0049] Accordingly, the display apparatus may restore

the image of the elements such as the video image and
the JPEG image compressed and transmitted from the
server. However, if the image is restored and displayed,
the video image or the JPEG image may have the block-
ing or the ringing artifact. To remove the blocking or the
ringing artifact, the image post-processing method such
as the blocking artifact reduction and/or the ringing arti-
fact reduction is applied.
[0050] Meanwhile, among the elements of the con-
tents, the elements such as the text and the graphic im-
age are generated at the display apparatus based on the
information received from the server. That is, the ele-
ments such as the text and the graphic image are not the
images which are received from the server through a
separate compression and conversion operation, it is not
necessary to restore the image of the element such as
the video image and the JPEG image. Accordingly, the
element such as the text and the graphic image may not
require the image post-processing method to remove the
artifacts occurred in the elements such as the video im-
age and the JPEG image.
[0051] For the above reason, the condition information
to distinguish elements which require image post-
processing from other elements from among elements
constituting the contents may be stored in the storage
150.
[0052] Accordingly, once elements constituting the
corresponding contents are analyzed from source infor-
mation of the received contents, the controller 140 di-
vides the elements constituting the received contents into
the elements subject to image post-processing and the
remaining elements based on the condition information
stored in the storage 150. Herein, the remaining elements
may be elements for which image post-processing is not
performed. As the elements for which image post-
processing is to be performed are separated from other
elements constituting the contents, the controller 140
may classify the elements subject to image post-process-
ing as the first group and the remaining elements as the
second group
[0053] Post-processing methods, if any, may depend
on an element type, i.e., on the type of contents such that
different post-processing is applied to different types of
contents.
[0054] Once the elements are divided into the first
group including elements which are subject to image
post-processing and the second group including ele-
ments which are not subject to image post-processing,
the image post-processor 130 may perform the image
post-processing only regarding the elements of the first
group, without performing the image post-processing re-
garding the second group.
[0055] Meanwhile, the storage 150 may further store
an image post-processing method corresponding to the
elements which require image post-processing.
[0056] Accordingly, the controller 140 may determine
an image post-processing method corresponding to the
elements included in the first group based on the image
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post-processing method stored in the storage 150, and
the image post-processor 130 may perform image post-
processing differently with respect to the elements in-
cluded in the first group based on the determined image
post-processing method.
[0057] As described above in an exemplary embodi-
ment, the video image and the JPEG image may have a
blocking or a ringing artifact. The "blocking artifacts" as
used in an exemplary embodiment refers to blocking phe-
nomenon which is the brightness discontinuity at the re-
spective boundaries of the blocks in the process of de-
coding the image data compressed by the block-based
image compressing method such as JPEG. The "ringing
artifacts" as used in an exemplary embodiment refers to
an oscillatory ripple pattern usually in the form of white
shadow generated around edges of an image pattern,
generating stepwise variations on an image played on
the display apparatus such as TV.
[0058] Thus, regarding the video image, in the case of
flash animation or moving image,the image post-
processing method such as the blocking artifact reduc-
tion and the frame rate conversion may be matched and
stored in the storage 150. Regarding the JPEG image,
in the case of GIF image or JPEG image, the image post-
processing method such as the blocking artifact reduc-
tion and the ringing artifact reduction may be matched
and stored in the storage 150. Thus, the image post-
processing method suitable for each element of the con-
tents may be matched and stored in the storage 150.
Based on the image post-processing method stored in
the storage 150, the controller 140 may determine the
image post-processing method for each element of the
contents.
[0059] Accordingly, the image prost-processor 130 de-
voted to post-processing the elements included in the
first group may perform image post-processing different-
ly with respect to the elements of the first group based
on the image post-processing method determined by the
controller 140. However, an exemplary embodiment is
not limited to the specific example, and accordingly, the
image post-processor 130 may post-process all ele-
ments of the contents. As described above, the image
post-processing method corresponding to each element
of the  contents may be stored in the storage 150. Ac-
cording to the image post-processing method stored in
the storage 150, the controller 140 may determine the
image post-processing method for each element of the
received contents so that the image post-processor 130
performs image post-processing on each element of the
first and second groups according to the image post-
processing method as determined by the controller 140.
[0060] If each element of the contents received from
the server post-processed by the image post-processor
130, the controller 140 may perform the rendering of the
post-processed image of the elements and generate the
contents. Thus, the display 120 may display the contents
of the post-processed image regarding the elements on
the screen.

[0061] For instance, referring to FIG. 2, if the web page
contents such as a portal site are received from the web
server, the display apparatus may post-process the im-
age regarding the elements of the web page contents in
the portal site, and display the post-processed web page
contents.
[0062] FIG. 2 is a view illustrating a display apparatus
displaying web page contents according to an exemplary
embodiment.
[0063] Referring to FIG. 2, if the web page contents
are received from the server providing the web page con-
tents such as the web server, the controller 140 may find
the elements of the web page contents based on the
source information of the received web page contents.
An exemplary embodiment illustrated in FIG. 2 includes
the elements of the web page contents which are: a GIF
image 210, a graphic rendering 220, a text 230, a JPEG
image 240, a flash animation 250, and a video image 260.
[0064] If the elements of the web page contents are
found, the controller 140 may determine the image post-
processing method regarding each element separately.
According to an exemplary embodiment, the controller
140 may classify GIF image 210, JPEG image 240, flash
animation 250, and moving image 260 from among ele-
ments constituting web page contents as the first group,
and graphic rendering 220 and text 230 as the second
group. If the elements are classified into the two groups
as explained above, the image post-processor 130 may
exclusively post-process the image regarding the ele-
ments included in the first group. That is, post processing
may be applied only to the elements in the first group and
not the elements in the second group. The storage 150
may store the image post-processing method corre-
sponding to the elements generated in the server. Thus,
the image post-processor 130 may perform image post-
processing differently with respect to the elements of the
first group according to the image post-processing meth-
od stored in the storage 150.
[0065] Depending on the exemplary embodiments, the
image processor 130 may perform image post-process-
ing by applying an image post-processing method re-
garding detail enhancement, color enhancement and
noise reduction with respect to the GIF image 210 and
the JPEG image 240. In addition, the image processor
130 performs image post-processing by applying an im-
age post-processing method regarding video deinterlac-
ing and frame rate conversion along with the image post-
processing method regarding detail enhancement, color
enhancement and noise reduction with respect to the
flash animation 250 and the moving image 260.
[0066] If the image of the elements included in the first
group is post-processed by the image post-processor
130, the controller 140 may generate the web page con-
tents received from the server by performing rendering
the post-processed elements of the first group and the
non-post-processed elements of the second group which
are not post-processed. The display 120 may display the
web page contents including the post-processed ele-
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ments and the non-post-processed elements.
[0067] According to another exemplary embodiment,
the storage 150 may store the image post-processing
method corresponding to the entire elements of the con-
tents. Thus, if the elements of the web page contents are
found by the controller 140, the image post-processor
130 may post-process the image of the elements of the
web page contents according to the corresponding image
post-processing methods stored in the storage 150.
[0068] If the image post-processing is performed on
the elements of the web page contents by the image post-
processor 130, the controller 140 may perform rendering
of the respective post-processed elements and may gen-
erate the web page contents. The display 120 may dis-
play the generated web page contents including the post-
processed elements.
[0069] Referring to an exemplary constitution of the
display apparatus which performs post-processing of an
image of each element of the contents, which renders
the post-processed elements to generate contents and
which displays the generated contents, according to an
exemplary embodiment, is explained above. Hereinbe-
low, the constitution of the image post-processor to post-
process the image of the contents according to an ex-
emplary embodiment will be described in detail.
[0070] FIG. 3 is a block diagram illustrating an image
post-processor according to an exemplary embodiment.
[0071] Referring to FIG. 3, the image post-processor
may include a group classifier 310, an image post-proc-
essor 320, a controller 330, and a storage 150.
[0072] The group classifier 310 may classify the ele-
ments of the contents into at least two groups based on
the source information of the contents and condition in-
formation pre-stored in the storage 340. The image post-
processor 320 may post-process at least one of the two
groups.
[0073] Herein, the condition information stored in the
storage 340 may be information to distinguish elements
which require image post-processing from among ele-
ments constituting the contents.
[0074] The elements of the contents may be at least
one of the GIF image, the graphic rendering, the text, the
JPEG image, the flash animation and the video image.
[0075] Out of the above-described elements, the GIF
image, the JPEG image, the flash animation, and the
moving image are compressed and transmitted using a
compression method in order to reduce the volume of
data transmission. Accordingly, when the video image
which has been compressed and transmitted using such
a compression method is restored, distortion such as
blocking artifacts or ringing artifacts may occur.
[0076] Accordingly, condition information to distin-
guish elements which require image post-processing due
to such distortion from elements which do not require
image post-processing from among elements constitut-
ing the contents may be stored in the storage 340..
[0077] Accordingly, once elements constituting the
corresponding contents are determined based on source

information of the received contents, the group classifier
310 may divide the elements into the first group including
elements which are subject image post-processing and
the second group including the remaining elements
based on the condition information stored in the storage
340.
[0078] If the elements are classified into the first and
second groups, the controller 330 may control the image
post-processor 320 to determine an image post-process-
ing method with respect to each of the elements of the
first group based on an image post-processing method
for each element pre-stored in the storage 340 and per-
form image post-processing with respect to the elements
of the first group according to the determined image post-
processing method. Accordingly, the image post-proces-
sor 320 may exclusively post-process the elements in
the first group based on the image post-processing meth-
od for each element included in the first group. An alter-
native exemplary embodiment may provide different
types of post-processing for elements in the first group
and elements in the second group.
[0079] Specifically, the storage 340 may store an im-
age post-processing method to be applied for each ele-
ment for image post-processing along with the condition
information to distinguish the elements which require im-
age post-processing from other elements constituting the
contents.
[0080] The image post-processing method may be at
least one of the detail enhancement, the color enhance-
ment, the noise reduction, the blocking artifact reduction,
the ringing artifact reduction, the definition enhancement,
the video deinterlacing and the frame rate conversion.
At least one of the image post-processing method may
be matched with the elements in the first group and stored
in the storage (not illustrated).
[0081] Accordingly, at least one of the image post-
processing methods and an element where the corre-
sponding image post-processing method is to be applied
may be matched with each other and stored in the storage
340, and the controller 330 may determine an image post-
processing method for each element in the first group
based on the image post-processing method for each
element pre-stored in the storage 340.
[0082] Once the image post-processing method for
each element of the first group is determined, the image
post-processor 320 may perform image post-processing
with respect to the elements of the first group based on
the determined image post-processing method for each
element of the first group.
[0083] Thus, the display apparatus such as the smart
phone or the smart TV may perform rendering of the el-
ements which are post-processed differently by the im-
age post-processor, and display the resultant contents
on the screen.
[0084] By referring to the elements of the image post-
processor according to an exemplary embodiment, the
operation of post-processing the image regarding the el-
ements of the contents is explained in detail above. Here-
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inbelow, an exemplary method of displaying the post-
processed image of the contents in the display apparatus
and a method of post-processing the image regarding
the elements of the contents in the image post-processor
according to an exemplary embodiment will be explained.
[0085] FIG. 4 is a flowchart illustrating a method of dis-
playing the post-processed contents in the display appa-
ratus according to an exemplary embodiment.
[0086] As illustrated in FIG. 4, when the contents are
received from the server, the display apparatus may de-
termine an image post-processing method with respect
to the elements of the contents based on the source in-
formation of the received contents and predetermined
condition information (S410). At operation S420, if the
methods to post-process the elements of the contents
are determined, the display apparatus may perform the
post-processing of the elements of the contents accord-
ing to the determined image post-processing method. At
operations S430 and S440, the display apparatus may
render the post-processed elements to generate the con-
tents and display the contents on the screen.
[0087] Specifically, the display apparatus identifies el-
ements constituting the contents based on the source
information of the contents. The elements constituting
the contents may be at least one of GIF image, graphic
rendering, text, JPEG image, flash animation, and mov-
ing image. The server which provides the contents in-
cluding the above elements may be a web server, and
the contents received from a web server may be web
page contents. However, the present invention is not lim-
ited thereto, and the contents may be contents which are
received from an external apparatus such as a recording
medium apparatus or a broadcast server providing
broadcast contents. In other words, the contents of the
exemplary embodiment may be contents including
source information regarding each element mentioned
above.
[0088] Once the elements constituting the correspond-
ing contents are identified based on the source informa-
tion of the contents, the display apparatus classifies the
elements constituting the corresponding contents into
two groups based on predetermined condition informa-
tion. Subsequently, the display apparatus determines an
image post-processing method to perform image post-
processing for elements included in at least one of the
two groups.
[0089] Herein, the condition information may be infor-
mation to distinguish elements which require image post-
processing from among elements constituting the corre-
sponding contents. As described above, the elements
regarding GIF image, JPEG image, flash animation, and
moving image from among elements constituting the con-
tents are compressed and transmitted using a compres-
sion method in order to reduce the volume of data trans-
mission. Accordingly, when the video image which has
been compressed and transmitted using such a com-
pression  method is restored, distortion such as blocking
artifacts or ringing artifacts may occur. Accordingly, con-

dition information to distinguish elements which require
image post-processing due to such distortion from ele-
ments which do not require image post-processing from
among elements constituting the contents may be set
and stored.
[0090] Accordingly, the display apparatus classifies el-
ements constituting the contents into the first group in-
cluding elements which are subject to image post-
processing and the second group including the remaining
elements based on the predetermined condition informa-
tion. That is, the display apparatus may classify elements
related to video images from among elements constitut-
ing the contents as the first group and the remaining el-
ements as the second group.
[0091] As described above, the elements of the con-
tents may be the GIF image, the graphic rendering, the
text, the JPEG image, the flash animation, and the video
image.
[0092] Accordingly, the elements classified as the first
group may be at least one of GIF image, JPEG image,
flash animation, and moving image, and the elements
classified as the second group may be at least one of
graphic rendering and text.
[0093] If the elements of the contents are classified,
the display apparatus may determine only the image
post-processing method to post-process the image of the
elements included in the first group.
[0094] Herein, the image post-processing method re-
fers to a processing method to remove artifacts which
occur in the process of decoding for displaying elements
where compression is applied, such as images like
JPEG, MPEG from among elements of the contents re-
ceived from the server , or to improve screen quality. The
image post-processing method may include at least one
of a detail enhancement, a color enhancement, a noise
reduction, a blocking artifact reduction, a ringing artifact
reduction, a definition enhancement, a video deinterlac-
ing, and a frame rate conversion. Such image post-
processing methods are known technologies, so further
description thereof will not be provided.
[0095] Specifically, the display apparatus may previ-
ously store the image post-processing methods corre-
sponding to the elements of the GIF image, the JPEG
image, the flash animation and the video image. Thus,
the display apparatus may post-process the image of the
elements classified as the first group differently according
to the previously stored image post-processing method.
The display apparatus may perform the rendering of the
elements of the non-post-processed second group and
the post-processed elements of the first group. Thus, the
display apparatus may display the contents including the
post-processed elements and the non-post-processed
elements.
[0096] According to another exemplary embodiment,
the display apparatus may determine the image post-
processing method for each element of the contents re-
ceived from the server. Specifically, the display appara-
tus may previously store the image post-processing
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method corresponding to every element of the contents.
Thus, if the elements of the contents are found based on
the image source of the contents received from the serv-
er, the display  apparatus may determine the image post-
processing methods corresponding to the elements of
the contents based on the previously stored image post-
processing methods in each element. The display appa-
ratus may post-process the image regarding the ele-
ments of the contents according to the determined image
post-processing method. After post-processing the im-
age, the display apparatus may perform the rendering of
every post-processed element. Thus, the display appa-
ratus may display the contents including every post-proc-
essed element on the screen.
[0097] The method of displaying the post-processed
contents on the display apparatus according to an exem-
plary embodiment is described above. An exemplary
method of post-processing the elements of the contents
at the image post-processor is explained in detail below.
[0098] FIG. 5 is a flowchart illustrating a method of
post-processing the image regarding the elements of the
contents at the image post-processing apparatus accord-
ing to an exemplary embodiment.
[0099] As illustrated in FIG. 5, when the contents are
received externally, the image post-processor classify
the elements of the contents into at least two groups
based on the source information of the received contents
and predetermined condition information to distinguish
elements which require image post-processing from oth-
er elements (S51 0).
[0100] Subsequently, the image post-processor may
determine the image post-processing method to perform
the image post-processing of each element of one group
from among at least two groups as classified (S520). At
operation S530, the image post-processor may perform
the post-processing of each element of one group ac-
cording to the determined image post-processing meth-
od.
[0101] Specifically, the elements of the contents may
be at least one of the GIF image, the graphic rendering,
the text, the JPEG image, the flash animation and the
video image.
[0102] Out of the above-described elements, GIF im-
age, JPEG image, flash animation, and moving image
are compressed and transmitted using a compression
method in order to reduce the volume of data transmis-
sion. Accordingly, when the video image which has been
compressed and transmitted using such a compression
method is restored, distortion such as blocking artifacts
or ringing artifacts may occur. Accordingly, condition in-
formation to distinguish elements which require image
post-processing due to such distortion from elements
which do not require image post-processing from among
elements constituting the contents may be set.
[0103] Accordingly, once elements constituting the
corresponding contents are determined based on source
information of the received contents, the image post-
processor may divide the elements into the first group

including elements which are subject image post-
processing and the second group including the remaining
elements based on the predetermined condition informa-
tion.
[0104] That is, the image post-processor may classify
the GIF image, the JPEG image, the flash animation and
the video image as the first group and classify the graphic
rendering and the text as the second group. If the first
and second groups are classified, the image post-proc-
essor may determine the image post-processing method
to post-process the image of each element of the first
group based on the predetermined image post-process-
ing method for each element. The image post-processing
method may be at least one of the detail enhancement,
the color enhancement, the noise reduction, the blocking
artifact reduction, the ringing artifact reduction, the defi-
nition enhancement, the video deinterlacing and the
frame rate conversion. At least one of the image post-
processing methods may be matched with the constitu-
ent in the first group and previously stored in the image
post-processor. Thus, according to the image post-
processing method regarding the previously stored ele-
ments, the image post-processor may determine the im-
age post-processing method to be applied to the ele-
ments of the first group and perform the image post-
processing of the elements in the first group according
to the determined image post-processing method.
[0105] However, an exemplary embodiment is not lim-
ited to the specific example only, and accordingly, the
image post-processor may previously store the image
post-processing method for every element of the con-
tents. The image post-processor may perform the image
post-processing regarding the elements included in the
first and second groups according to the previously
stored image post-processing method in each element.
[0106] Thus, the display apparatus such as the smart
phone or the smart TV may perform the rendering of the
elements which are post-processed differently by the im-
age post-processor, and display the contents on the
screen. In other words, in an exemplary embodiment, a
picture such as a web page displayed on a screen may
be made up of a number of elements which form the
displayed contents. Accordingly, in an exemplary em-
bodiment, these elements may be individually, differently
post-processed based on individual attributes of the re-
spective element. In an exemplary embodiment, the el-
ements may also be split into a number of groups such
that each group has its own respective post processing.
It is possible that post-processing may be omitted for
some individual members/elements of contents and/or
for some groups.
[0107] The foregoing exemplary embodiments and ad-
vantages are merely exemplary and are not to be con-
strued as limiting. The present disclosure can be readily
applied to other types of apparatuses. Also, the descrip-
tion of the exemplary embodiments is intended to be il-
lustrative, and not to limit the scope of the claims, and
many alternatives, modifications, and variations will be
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apparent to those skilled in the art. The scope is defined
not by the detailed description of exemplary embodi-
ments but by the appended claims, and their equivalents
and all differences within the scope will be construed as
being included in an inventive concept.
[0108] Attention is directed to all papers and docu-
ments which are filed concurrently with or previous to this
specification in connection with this application and which
are open to public  inspection with this specification, and
the contents of all such papers and documents are in-
corporated herein by reference.
[0109] All of the features disclosed in this specification
(including any accompanying claims, abstract and draw-
ings), and/or all of the steps of any method or process
so disclosed, may be combined in any combination, ex-
cept combinations where at least some of such features
and/or steps are mutually exclusive.
[0110] Each feature disclosed in this specification (in-
cluding any accompanying claims, abstract and draw-
ings) may be replaced by alternative features serving the
same, equivalent or similar purpose, unless expressly
stated otherwise. Thus, unless expressly stated other-
wise, each feature disclosed is one example only of a
generic series of equivalent or similar features.
[0111] The invention is not restricted to the details of
the foregoing embodiment(s). The invention extends to
any novel one, or any novel combination, of the features
disclosed in this specification (including any accompa-
nying claims, abstract and drawings), or to any novel one,
or any novel combination, of the steps of any method or
process so disclosed.

Claims

1. A display apparatus, comprising:

a communicator (110) operable to communicate
with a server to receive contents from the server;
and
a controller (140) operable to determine an im-
age post-processing method for elements of the
contents based on source information of the
contents and predetermined condition, to render
the elements which are post-processed accord-
ing to the determined image post-processing
method, and to generate the post-processed
contents for a display (120) after the rendering,
wherein at least one element of the contents is
post-processed differently from at least one oth-
er element of the contents based on the source
information.

2. The display apparatus of claim 1, further comprising:

a display (120) operable to display the generat-
ed contents;
an image post-processor (130) operable to per-

form image post-processing; and
a storage (150) operable to store condition in-
formation to distinguish elements to be post-
processed from among elements of the con-
tents,
wherein the controller is operable to classify the
elements of the contents into at least two groups
based on the source information of the contents
and condition information stored in the storage,
and to control the image post-processor to post-
process elements of only one of the at least two
groups.

3. The display apparatus of claim 2, wherein the con-
troller is operable to classify the elements of the con-
tents into a first group including elements to be post-
processed and a second group including remaining
elements based on the source information of the con-
tents and the predetermined condition information
stored in the storage, and to control the image post-
processor to post-process only the first group,
wherein the first group comprises elements related
to video image, and the second group comprises at
least one of graphic rendering and text.

4. The display apparatus of claim 3, wherein the ele-
ments related to video image are at least one of
Graphics Interchange Format (GIF) image, JPEG
image, flash animation, and moving image.

5. The display apparatus of claim 3 or 4, further com-
prising:

a storage (150) operable to store an image post-
processing method corresponding to each ele-
ment of the contents,
wherein the storage is further operable to store
an image post-processing method correspond-
ing to the elements to be post-processed,
wherein the controller is operable to determine
the image post-processing method for each el-
ement of the contents which are classified as
elements to be post-processed based on the im-
age post-processing method stored on the stor-
age.

6. The display apparatus of claim 5,
wherein the controller is operable to determine an
image post-processing method for elements includ-
ing GIF image and JPEG image differently from an
image post-processing method for elements includ-
ing flash animation and moving image based on the
image post-processing method stored in the storage.

7. The display apparatus of claim 5 or 6, wherein the
image post-processing method comprises at least
one of a detail enhancement, a color enhancement,
a noise reduction, a blocking artifact reduction, a
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ringing artifact reduction, a definition enhancement,
a video deinterlacing, and a frame rate conversion.

8. The display apparatus of any of claims 1 to 7, wherein
the server is a web server, and the contents are web
page contents received from the web server.

9. A method of displaying contents comprising:

determining (S410) an image post-processing
method for elements of the contents based on
source information of the contents received from
a server and predetermined condition informa-
tion;
post-processing (S420) the elements of the con-
tents according to the determined image post-
processing method; and
rendering the post-processed elements to gen-
erate (S430) the post-processed contents for a
display, wherein at least one element of the con-
tents is post-processed differently from at least
one other element of the contents based on the
source information.

10. The method of claim 9, further comprising displaying
(S440) the generated contents,
wherein the predetermined condition information is
information to distinguish elements to be post-proc-
essed from among elements of the contents,
wherein the determining comprises classifying the
elements of the contents into at least two groups
based on the source information of the contents and
the predetermined condition information, and deter-
mining the image post-processing method to post-
process elements of only one of the at least two
groups.

11. The method of claim 10,
wherein the determining comprises classifying
(S510) elements of the contents into a first group
including elements to be post-processed and a sec-
ond group including remaining elements based on
the source information of the contents and the pre-
determined condition information,
wherein the first group comprises elements related
to video image, and the second group comprises at
least one of graphic rendering and text.

12. The method of claim 11, wherein the elements relat-
ed to video image is at least one of Graphics Inter-
change Format (GIF) image, JPEG image, flash an-
imation, and moving image.

13. The method of claim 11 or 12, wherein the determin-
ing comprises determining (S520) an image post-
processing method for each element in a group in-
cluding elements to be post-processed based on
previously stored image post-processing methods

corresponding to respective elements of the con-
tents.

14. The method of claim 13, wherein the determining
comprises determining an image post-processing
method for elements including GIF image and JPEG
image differently from an image post-processing
method for elements including flash animation and
moving image based on the image post-processing
method stored in the storage.

15. The method of claim 13 or 14, wherein the image
post-processing method comprises at least one of a
detail enhancement, a color enhancement, a noise
reduction, a blocking artifact reduction, a ringing ar-
tifact reduction, a definition enhancement, a video
deinterlacing, and a frame rate conversion.
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