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FIG. 9
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FIG. 10
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FIG. 12
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PLAYBACK DEVICE FOR PLAYING VIDEO
CONTENT AND OPERATING METHOD OF
THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from Korean Pat-
ent Application No. 10-2015-0052078, filed on Apr. 13,
2015 in the Korean Intellectual Property Office, the disclo-
sure of which is incorporated herein by reference in its
entirety.

BACKGROUND

[0002] 1. Field

[0003] Apparatuses and methods consistent with exem-
plary embodiments relate to playing video content, and more
particularly, to a playback device for efficiently playing
16:9-type 21:9 video content and an operating method of the
playback device.

[0004] 2. Description of the Related Art

[0005] Playback devices, such as a Blu-ray disc player, a
digital versatile disc

[0006] (DVD) player, a personal computer (PC), or a
video game machine, play multimedia content to display a
video through a display device, such as a television (TV) or
a monitor, which is connected to the playback devices.
[0007] In general, when video (e.g., movie) having an
aspect ratio of 16 to 9 is displayed on a display screen having
an aspect ratio of 21 to 9, the aspect ratio of the video may
be converted to be displayed on the display screen. If the
video is fully displayed on the 21:9 display screen, the
displayed image of the video may look spread out horizon-
tally. If black bars are on both sides of the screen (e.g., left
and right sides of the screen, or top and bottom of the
screen), an actual video size may be reduced. Also, when the
black bar included in the video is removed and the remaining
part of the video is fully displayed on the display screen, a
graphic item displayed on the black bar may be removed.

SUMMARY

[0008] Exemplary embodiments address at least the above
problems and/or disadvantages and other disadvantages not
described above. Also, the exemplary embodiments are not
required to overcome the disadvantages described above,
and may not overcome any of the problems described above.
[0009] One or more exemplary embodiments provide a
playback device which converts a graphic item shown in a
video to efficiently play video content having an aspect ratio
of 16 to 9 on a display screen having an aspect ratio of 21
to 9, and an operating method of the playback device.
[0010] According to an aspect of an exemplary embodi-
ment, there is provided a playback device for playing video
content including: a controller configured to convert a
graphic shown in a first video having a first aspect ratio by
adjusting at least one of a size and a location of the graphic
to position the converted graphic in a second video having
a second aspect ratio, and mix the first video with the
converted graphic; and an external device interface config-
ured to transmit the mixed first video to a display device
having the second aspect ratio, wherein the first video
includes the second video and a black area.

[0011] The first aspect ratio may be 16:9, and the second
aspect ratio may be greater than 16:9.
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[0012] The controller may be further configured to deter-
mine whether the first video includes a video having an
aspect ratio greater than 16:9 based on the black area
included in the first video.

[0013] The external device interface may be further con-
figured to transmit the first video to the display device and
receive video type information of the first video from the
display device, and the controller is further configured to
determine whether the first video has an aspect ratio of 16:9
and includes a video having an aspect ratio greater than 16:9
based on the video type information.

[0014] The external device interface may be further con-
figured to transmit to the display device information indi-
cating that the graphic included in the mixed first video is a
converted graphic.

[0015] According to an aspect of another exemplary
embodiment, there is provided an operating method of a
playback device for playing video content including: con-
verting a graphic shown in a first video having a first aspect
ratio by adjusting at least one of a size and a location of the
graphic to position the converted graphic in a second video
having a second aspect ratio; mixing the first video with the
converted graphic; and transmitting the mixed first video to
a display device connected to the playback device and
having the second aspect ratio, wherein the first video
includes the second video and a black area.

[0016] The first aspect ratio may be 16:9, and the second
aspect ratio may be greater than 16:9.

[0017] The operating method of the playback device may
further include receiving device information from the dis-
play device, and determining whether the display device is
a display device having the second aspect ratio.

[0018] The operating method of the playback device may
further include determining whether the first video includes
a video having an aspect ratio greater than 16:9 based on the
black area included in the first video.

[0019] The operating method of the playback device may
further include transmitting the first video to the display
device; receiving video type information of the first video
from the display device; and determining whether the first
video has an aspect ratio of 16:9 and includes a video having
an aspect ratio greater than 16:9 based on the video type
information.

[0020] The transmitting the mixed video may include
transmitting frame information indicating that the graphic is
a converted graphic.

[0021] According to an aspect of still another exemplary
embodiment, there is provided a non-transitory computer-
readable recording medium storing a program that is execut-
able by a computer to perform the operating method of the
playback device.

[0022] According to an aspect of still another exemplary
embodiment, there is provided a display device including:
an external device interface configured to receive a video
obtained by mixing a first video with a graphic, and adjust-
ment information of the graphic from a playback device, the
first video having a first aspect ratio and including a black
area and a second video that has a second aspect ratio; and
a controller configured to remove the black area from the
mixed first video based on the graphic adjustment informa-
tion to obtain the second video, control the second video to
be displayed on a display having the second aspect ratio, and
control the graphic to be positioned in the second video.



US 2016/0300595 Al

[0023] The external device interface may be further con-
figured to receive the first video from the playback device,
and the controller may be further configured to check video
type information of the first video based on the black area
included in the first video and control the video type
information of the first video to be transmitted to the
playback device.

[0024] According to an aspect of yet another exemplary
embodiment, there is provided an operating method of a
display device including: receiving a video obtained by
mixing a first video with a graphic, and adjustment infor-
mation of the graphic from a playback device, the first video
having a first aspect ratio and including a black area and a
second video that has a second aspect ratio; removing the
black area from the mixed first video based on the graphic
adjustment information to obtain the second video; control-
ling the second video to be displayed on a display having the
second aspect ratio, and controlling the graphic to be posi-
tioned in the second video.

[0025] The operating method of the display device may
further include receiving the first video from the playback
device; checking video type information of the first video
based on the black area included in the first video; and
transmitting the video type information of the first video to
the playback device.

[0026] According to an aspect of yet another exemplary
embodiment, there is provided a non-transitory computer-
readable recording medium storing a program that is execut-
able by a computer to perform: determining an aspect ratio
of a display device; determining that a moving image
includes a main content area and a black bar area and the
main content area includes a graphic overlaid on the moving
image; determining whether an aspect ratio of the main
content area is greater than the aspect ratio of the display
device; and changing at least one of a location and a size of
the graphic based on a difference between the aspect ratio of
the main content area and the aspect ratio of the display
device in response to the aspect ratio of the main content
area being greater than the aspect ratio of the display device.
[0027] The graphic may correspond to at least one of an
interactive graphic, a presentation graphic, and a back-
ground graphic (BG), an on-screen display graphic, and a
subtitle.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] The above and/or other aspects will be more appar-
ent by describing certain exemplary embodiments, with
reference to the accompanying drawings, in which:

[0029] FIG. 1 is a diagram showing a playback system for
playing video content according to an exemplary embodi-
ment;

[0030] FIG. 2 is a block diagram showing a configuration
of a playback device for playing video content according to
an exemplary embodiment;

[0031] FIG. 3 is a block diagram showing a configuration
of a playback device for playing video content according to
another exemplary embodiment;

[0032] FIG. 4 is a block diagram showing a configuration
of a display device according to an exemplary embodiment;

[0033] FIG.5Ais a diagram showing 16:9-type 21:9 video
content;
[0034] FIGS. 5B to 5D are diagrams showing examples of

the 16:9-type 21:9 video content displayed on a display
device having an aspect ratio of 21:9;
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[0035] FIGS. 6A to 6C, 7A to 7C, and 8A to 8C are
diagrams for describing how a playback device converts a
16:9-type 21:9 video into a video having an aspect ratio of
21:9 according to an exemplary embodiment;

[0036] FIG. 9 is a flowchart illustrating an operating
method of a playback device according to an exemplary
embodiment;

[0037] FIG. 10 is a sequence diagram illustrating an
operating method of a playback system according to an
exemplary embodiment;

[0038] FIGS. 11Ato 11C are diagrams for describing how
a playback device converts a 16:9-type 21:9 video into a
video having an aspect ratio of 21:9 according to another
exemplary embodiment;

[0039] FIG. 12 is a flowchart illustrating an operating
method of a playback device according to another exem-
plary embodiment; and

[0040] FIG. 13 is a sequence diagram illustrating an
operating method of a playback system according to another
exemplary embodiment.

DETAILED DESCRIPTION

[0041] Exemplary embodiments are described in greater
detail below with reference to the accompanying drawings.
[0042] Inthe following description, like drawing reference
numerals are used for like elements, even in different
drawings. The matters defined in the description, such as
detailed construction and elements, are provided to assist in
a comprehensive understanding of the exemplary embodi-
ments. However, it is apparent that the exemplary embodi-
ments can be practiced without those specifically defined
matters. Also, well-known functions or constructions are not
described in detail since they would obscure the description
with unnecessary detail.

[0043] As used herein, the term “and/or” includes any and
all combinations of one or more of the associated listed
items. Expressions such as “at least one of,” when preceding
a list of elements, modify the entire list of elements and do
not modify the individual elements of the list.

[0044] FIG. 1 is a diagram showing a playback system for
playing video content according to an exemplary embodi-
ment.

[0045] The playback system for playing video content
according to the exemplary embodiment may include a
playback device 100 and a display device 200.

[0046] The playback device 100 according to the exem-
plary embodiment represents a device capable of playing
video content. The playback device 100 may include a
Blu-ray disc player, a set-top box, a digital versatile disc
(DVD) player, a game machine, a digital camera, a cam-
corder, a computer (laptop), and a cellular phone. However,
the playback device 100 is not limited to these, and may be
implemented in various forms.

[0047] Also, the display device 200 according to the
exemplary embodiment represents a device capable of dis-
playing video content played by the playback device 100.
For example, the display device 200 may be connected to the
playback device 100 through at least one of several ports,
such as a high-definition multimedia interface (HDMI) port,
a component jack, a personal computer (PC) port, a Uni-
versal Serial Bus (USB) port, etc., and may transmit or
receive a video, audio, and additional information.

[0048] Alternatively, the display device 200 may be con-
nected to the playback device 100 through short-range



US 2016/0300595 Al

communication using a wireless local area network
(WLAN) or Bluetooth, and transmit or receive a video,
audio, and additional information.

[0049] The display device 200 according to the exemplary
embodiment may be a television (TV). However, this is just
an example, and the display device 200 may be implemented
as an electronic device including a display. For example, the
display device 200 may be implemented as a variety of
electronic devices, such as a cellular phone, a tablet PC, a
digital camera, a camcorder, a laptop computer, a desktop,
an eBook terminal, a digital broadcast terminal, a personal
digital assistant (PDA), a portable multimedia player (PMP),
a navigation device, an MP3 player, and a wearable device.
In particular, exemplary embodiments may be easily imple-
mented in a display device having a large display, such as a
TV, but are not limited thereto. Also, the display device 200
may be a fixed type or a movable type, and may be a digital
broadcast receiver capable of receiving digital broadcasts.
[0050] The display device 200 may be implemented as a
flat display device, a curved display device having a curva-
ture, or a flexible display device that has an adjustable
curvature. An output resolution of the display device 200
may include, for example, a high definition (HD) resolution,
a full HD resolution, an ultra HD resolution, or a resolution
higher than the ultra HD resolution. Also, the display device
200 according to the exemplary embodiment may be a
display device having an aspect ratio of 21 to 9 (hereinafter,
referred to as 21:9 display device).

[0051] Based on an aspect ratio of video content played by
the playback device 100 and an aspect ratio of the display
device 200 connected to the playback device 100, the
playback device 100 according to the exemplary embodi-
ment may adjust the size or the location of a graphic shown
in the video (e.g., a graphic included in the video content, a
graphic generated by the playback device 100, etc.), or the
size or the location of the video.

[0052] Also, the playback device 100 may mix the graphic
that has an adjusted size or location with the video, and
transmit the mixed video to the display device 200 con-
nected to the playback device 100. Alternatively, the play-
back device 100 may mix the graphic and the video each of
which has an adjusted size or location, and transmit the
mixed video to the display device 200. The display device
200 may display the video and the graphic received from the
playback device 100 according to the size and the aspect
ratio of the display.

[0053] FIG. 2 is a block diagram showing a configuration
of a playback device for playing video content according to
an exemplary embodiment.

[0054] Referring to FIG. 2, the playback device 100
according to the exemplary embodiment may include a
controller 130 and an external device interface 150, and the
controller 130 may include a video processor 131, a graphic
generator 132, a processor 135, and a mixer 137. The video
processor 131, the graphic generator 132, the processor 135,
and the mixer 137 may be implemented as separate pieces of
hardware or in one chip in the form of a system-on-chip
(SOC). Alternatively, the video processor 131, the graphic
generator 132, the processor 135, and the mixer 137 may be
implemented as a software code.

[0055] However, all the components shown in the drawing
are not essential components. The playback device 100 may
be implemented by more or fewer components than those
shown in the drawing.
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[0056] The above components will be sequentially
described below.

[0057] The controller 130 controls the overall operation of
the playback device 100. In other words, the controller 130
controls a process of playing video content in the playback
device 100.

[0058] The video processor 131 processes video data
received by the playback device 100. The video processor
131 may perform various types of image processing, such as
decoding, scaling, noise filtering, frame rate conversion,
resolution conversion, etc., on the video data.

[0059] Also, the video processor 131 may determine
whether or not a black area (e.g., black pixel area) exists in
a video. The black area may be generated when a black
signal (e.g., a signal having 300 my of a voltage level) is
applied to the pixels in the black area. The video processor
131 may determine a format or a type of the video based on
a location of the black area and a ratio of the black area to
the entire area of the video.

[0060] According to an exemplary embodiment, when the
video is a 21:9 video which is to be displayed on a 16:9
screen with a black area, the video processor 131 may
remove the black area from the 21:9 video and then scale the
video.

[0061] The graphic generator 132 may generate an on-
screen display (OSD) signal according to a user input or a
certain setting. For example, based on a user input signal, the
graphic generator 132 may generate a signal for displaying
various types of information as graphics or text on a screen.
The generated OSD signal may include various types of
data, such as a user interface (UI) screen, various menu
screens, widgets, icons, etc. of the playback device 100.
[0062] The processor 135 may convert a graphic accord-
ing to the type of the video processed by the video processor
131. For example, when the video includes a main content
area having an aspect ratio of 21:9 and a black area and an
overall aspect ratio of the video is 16:9, the processor 135
may adjust the size and the location of the graphic so that the
graphic may be positioned in the scaled video. The video
may be referred to as 16:9-type 21:9 video. A movie may be
reproduced in the main content area and a subtitle may be
displayed in the black area. The black area may correspond
to horizontal black bars at the top and bottom of the movie
in the main content area, vertical black bars at the left and
right of the movie in the main content area, or black bars all
around the movie in the main content area.

[0063] The mixer 137 may mix a video signal processed
by the video processor 131 and the graphic converted by the
processor 135.

[0064] When the size and the location of the graphic are
adjusted, the controller 130 may generate information indi-
cating that the graphic has been converted and include the
information in frame information (e.g., an information
frame).

[0065] The playback device 100 may further include an
audio processor to process audio data. Various types of
processing, such as decoding, amplification, noise filtering,
etc., may be performed on audio data.

[0066] The external device interface 150 may be con-
nected to an external device, such as the display device 200,
via wired or wireless communication. The external device
interface 150 may transmit a video, audio, or additional
information processed by the controller 130 to the external
device. The external device interface 150 may include an
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HDMI port, a component jack, a PC port, and a USB port.
The external device interface 150 may include a wireless
communicator capable of wireless communication using a
WLAN or Bluetooth.

[0067] In an exemplary embodiment, the external device
interface 150 may transmit the mixed video to the display
device 200. Also, the external device interface 150 may
transmit the information indicating that the graphic has been
converted to the display device 200 through an information
frame including information on a frame.

[0068] FIG. 3 is a block diagram showing a configuration
of a playback device for playing video content according to
another exemplary embodiment.

[0069] Referring to FIG. 3, a playback device 300 accord-
ing to another exemplary embodiment may be implemented
as a display device including a display. The playback device
300 may include a controller 310, a display 320, a sensor
330, a video processor 380, an audio processor 315, an audio
output unit 325, a power supply 360, a tuner 340, a com-
municator 350, an external device interface 370, and a
storage 390.

[0070] Meanwhile, the controller 310 corresponds to the
controller 130 of FIG. 2, the video processor 380 corre-
sponds to the video processor 131 of FIG. 2, the external
device interface 370 corresponds to the external device
interface 150 of FIG. 2, and thus substantially the same
description in FIG. 3 as that in FIG. 2 will be omitted.
[0071] The display 320 displays a video included in a
broadcast signal received through the tuner 340 under con-
trol of the controller 310. Also, the display 320 may output
content (e.g., moving images) input through the communi-
cator 350 or the external device interface 370 and a video
stored in the storage 390. Further, the display 320 may
display a voice Ul (e.g., including a voice command guide)
for performing a voice recognition task corresponding to
voice recognition, or a motion Ul (e.g., including a user
motion guide for motion recognition) for performing a
motion recognition task corresponding to motion recogni-
tion.

[0072] The audio processor 315 processes audio data. The
audio processor 315 may perform various types of process-
ing, such as decoding, amplification, or noise filtering on
audio data. Meanwhile, the audio processor 315 may have a
plurality of audio processing modules to process audio
corresponding to a plurality of pieces of content.

[0073] The audio output unit 325 outputs audio included
in the broadcast signal received through the tuner 340 under
control of the controller 310. The audio output unit 325 may
output audio (e.g., voice and sound) input through the
communicator 350 or the external device interface 370.
Also, the audio output unit 325 may output audio stored in
the storage 390 under control of the controller 310. The
audio output unit 325 may include at least one of a speaker
326, a headphone output terminal 327, a digital interface
(DIF) output terminal 328, and a terminal for wirelessly
outputting audio to an external device. The audio output unit
325 may include a combination of the speaker 326, the
headphone output terminal 327, and the output terminal 328.
[0074] The power supply 360 supplies power input from
an external power source to the components in the playback
device 300 under control of the controller 310.

[0075] Through amplification, mixing, and resonance of a
broadcast signal received via wired or wireless communi-
cation, the tuner 340 may tune and select only a frequency
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of a channel that the playback device 300 intends to receive
from among many radio wave components. The broadcast
signal includes audio, a video, and additional information
(e.g., an electronic program guide (EPG)).

[0076] The tuner 340 may receive broadcast signals in a
frequency band corresponding to a channel number (e.g., a
cable broadcasting number 506) according to a user input.
[0077] The tuner 340 may receive broadcast signals from
various sources, such as a terrestrial broadcast, a cable
broadcast, a satellite broadcast, or an Internet broadcast. The
tuner 340 may also receive broadcast signals from a source,
such as an analog broadcast or a digital broadcast. A
broadcast signal received through the tuner 340 is decoded
(e.g., audio decoding, video decoding, or additional infor-
mation decoding) and split into audio, video, and/or addi-
tional information. The split audio, video, and/or additional
information may be stored in the storage 390 under control
of the controller 310.

[0078] The tuner 340 of the playback device 300 may be
one or plural in number. The tuner 340 may be implemented
as one body (i.e., all-in-one) with the playback device 300,
as a separate device (e.g., a set-top box) having a tuner
electrically connected to the playback device 300, or as a
tuner connected to the external device interface 370.
[0079] The communicator 350 may connect the playback
device 300 to an external device (e.g., an audio device, etc.)
under control of the controller 310. The controller 310 may
transmit and receive content to and from the external device
or a server connected through the communicator 350, or
perform a search. The communicator 350 may include at
least one of a WLAN module 351, a Bluetooth module 352,
and a wired Ethernet module 353 corresponding to perfor-
mance and the structure of the playback device 300. The
communicator 350 may include a combination of the
WLAN module 351, the Bluetooth module 352, and the
wired Ethernet module 353.

[0080] For example, the communicator 350 may receive a
signal corresponding to a Bluetooth-type user input (e.g., a
touch, a press, a touch gesture, voice, or a motion) through
the Bluetooth module 352. In addition to Bluetooth, the
communicator 350 may further include modules for other
short-range communication schemes (e.g., near field com-
munication (NFC)) and Bluetooth low energy (BLE).
[0081] The sensor 330 senses the voice, a video, or an
interaction of a user.

[0082] A microphone 331 receives a sound uttered by the
user. The microphone 331 may convert the received voice
into an electrical signal and output the electrical signal to the
controller 310. The user voice may include, for example, a
voice corresponding to a menu or a function of the playback
device 300. As the recognition range of the microphone 331,
about 4 m or less is recommended between the microphone
331 and the user, and the recognition range of the micro-
phone 331 may vary according to the loudness of a user
voice and the surroundings (e.g., speaker sound and ambient
noise).

[0083] According to an exemplary embodiment, the
microphone 331 may receive the sound uttered by the user
who looks at the playback device 300 and output the
received voice data to the controller 310 so that the con-
troller 310 may use the voice data to determine the identity
of the user.

[0084] The microphone 331 may be implemented as one
body with the playback device 300 or separately from the
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playback device 300. When the microphone 331 is sepa-
rately implemented, the microphone 331 may be electrically
connected to the playback device 300 through the commu-
nicator 350 or the external device interface 370.

[0085] Those of ordinary skill in the art will easily appre-
ciate that the microphone 331 may be excluded according to
performance and the structure of the playback device 300.
[0086] A camera 332 receives a video (e.g., consecutive
frames) corresponding to a motion of the user including a
gesture within a camera recognition range. For example, the
recognition range of the camera 332 may be a distance of
about 0.1 m to about 5 m from the camera 332 to the user.
A user motion may include a motion of a part of the user’s
body such as, for example, face movement, facial expres-
sion, hand movement, fist movement, or finger movement of
the user. Under control of the controller 310, the camera 332
may convert the received video into an electrical signal and
output the electrical signal to the controller 310.

[0087] According to an exemplary embodiment, the cam-
era 332 may photograph the face of the user who uses the
playback device 300 and output the photographed face
image to the controller 310 so that the controller 310 may
use the face image to determine the identity of the user.
[0088] Using the recognition result of a received motion,
the controller 310 may select a menu displayed in the
playback device 300 or perform control corresponding to the
motion recognition result. For example, the control corre-
sponding to the motion recognition result may include
channel adjustment, volume adjustment, indicator move-
ment, and cursor movement.

[0089] The camera 332 may include a lens and an image
sensor. Using a plurality of lenses and image processing, the
camera 332 may support optical zooming or digital zoom-
ing. The recognition range of the camera 332 may be
variously set according to an angle of a camera and a
condition of the surroundings. When the camera 332
includes a plurality of cameras, it is possible to receive a
three-dimensional (3D) still image or a 3D motion using the
plurality of cameras.

[0090] The camera 332 may be implemented as one body
with the playback device 300 or separately from the play-
back device 300. An additional device including the sepa-
rated camera 332 may be electrically connected to the
playback device 300 through the communicator 350 or the
external device interface 370.

[0091] Those of ordinary skill in the art will easily appre-
ciate that the camera 332 may be excluded according to
performance and the structure of the playback device 300.

[0092] A light receiver 333 receives an optical signal
(including a control signal) from an external device through
a light-receiving window in a bezel of the display 320. The
light receiver 333 may receive an optical signal correspond-
ing to a user input (e.g., a touch, a press, a touch gesture,
voice, or a motion) from the external device. The control
signal may be extracted from the received optical signal
under control of the controller 310.

[0093] The external device interface 370 receives a video
(e.g., moving images, etc.), audio (e.g., voice, music, etc.),
additional information (e.g., an EPG, etc.), etc. from the
outside of the playback device 300 under control of the
controller 310. The external device interface 370 may
include at least one of an HDMI port 371, a component jack
372, a PC port 373, and a USB port 374. The external device
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interface 370 may include a combination of the HDMI port
371, the component jack 372, the PC port 373, and the USB
port 374.

[0094] Those of ordinary skill in the art will easily appre-
ciate that the configuration and operation of the external
device interface 370 may be variously implemented accord-
ing to exemplary embodiments.

[0095] The controller 310 may control the overall opera-
tion of the playback device 300 and signal flow between
internal components of the playback device 300, and to
process data. When there is an input of the user or a
condition which has been preset and stored is satisfied, the
controller 310 may execute an operating system (OS) and
various applications stored in the storage 390.

[0096] The controller 310 may include a random access
memory (RAM) 381 which stores a signal or data input from
the outside of the playback device 300 or is used as a storage
area corresponding to various tasks performed in the play-
back device 300, a read only memory (ROM) 382 for storing
a control program for control for the playback device 300,
and a processor 383.

[0097] The processor 383 may include a graphic process-
ing unit (GPU) for processing graphics corresponding to a
video. The processor 383 may be implemented as an SoC in
which a core and the GPU are integrated. The processor 383
may include a single core, a dual-core, a triple-core, a
quad-core, or a multiple-core thereof.

[0098] The processor 383 may include a plurality of
processors. For example, the processor 383 may be imple-
mented as a main processor and a sub-processor operating in
a sleep mode.

[0099] A graphic processor 384 generates a screen includ-
ing a variety of objects, such as icons, images, text, etc.,
using a calculator and a rendering unit. The calculator
calculates attribute values, such as the location, the shape,
the size, the color, etc. of each object to be displayed, using
a user input sensed through the sensor 330 according to the
layout of the screen. The rendering unit generates screens of
various layouts including objects based on the attribute
values calculated by the calculator. The screens generated by
the rendering unit are displayed in the display region of the
display 320.

[0100] First to n-th interfaces 385-1 to 385-n are con-
nected to the various components described above. One of
the interfaces 385-1 to 385-» may be a network interface
connected to an external device through a network.

[0101] The RAM 381, the ROM 382, the processor 383,
the graphic processor 384, and the first to n-th interfaces
385-1 to 385-» may be connected to each other through an
internal bus 386.

[0102] The storage 390 may store various types of data,
programs, or applications for operating and controlling the
playback device 300 under control of the controller 310. The
storage 390 may store input and output signals or data
corresponding to operation of the video processor 380, the
display 320, the audio processor 315, the audio output unit
325, the sensor 330, the tuner 340, the communicator 350,
the power supply 360, and the external device interface 370.
The storage 390 may store a control program for control for
the playback device 300 and the controller 310, an applica-
tion originally provided by a manufacturer or externally
downloaded, a graphical user interface (GUI) related to the
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application, objects (e.g., image text, icons, buttons, etc.) for
providing the GUI, user information, documents, databases
(DBs), or related data.

[0103] In an exemplary embodiment, the term “storage”
includes the storage 390, the ROM 382 and the RAM 381 of
the controller 310, or a memory card (e.g., a micro secure
digital (SD) card or a USB memory) installed in the play-
back device 300. Also, the storage 390 may include a
non-volatile memory, a volatile memory, a hard disk drive
(HDD), or a solid-state drive (SSD).

[0104] The storage 390 may include a broadcast receiving
module, a channel control module, a volume control mod-
ule, a communication control module, a voice recognition
module, a motion recognition module, a light receiving
module, a display control module, an audio control module,
an external input control module, a power control module, a
power control module of an external device connected in a
wireless manner (e.g., Bluetooth), a voice DB, or a motion
DB. The modules and DBs of the storage 390 may be
implemented in the form of software for the playback device
300 to perform a broadcast reception control function, a
channel control function, a volume control function, a
communication control function, a voice recognition func-
tion, a motion recognition function, a light reception control
function, a display control function, an audio control func-
tion, an external input control function, a power control
function, or a power control function of the external device
connected in a wireless manner (e.g., Bluetooth). The con-
troller 310 may perform each function using the software
stored in the storage 390.

[0105] The playback device 300 including the display 320
may be electrically connected to an additional external
device (e.g., a set-top box) having a tuner.

[0106] Meanwhile, the block diagrams of the playback
devices 100 and 300 shown in FIGS. 2 and 3 are block
diagrams for exemplary embodiments. Components of the
block diagrams may be integrated, added, or omitted accord-
ing to the specifications of the playback devices 100 and 300
implemented in practice. Two or more components may be
combined into one component, or one component may be
divided into two or more components.

[0107] FIG. 4 is a block diagram showing a configuration
of'a display device according to an exemplary embodiment.
[0108] Referring to FIG. 4, the display device 200 may
include a display 210, a controller 230, and an external
device interface 250.

[0109] The display 210 generates a drive signal by con-
verting at least one of a video signal, a data signal, an OSD
signal, and a control signal processed by the controller 230.
The display 210 may be implemented as a plasma display
panel (PDP) display, a liquid crystal display (LCD), an
organic light-emitting diode (OLED) display, a flexible
display, etc., and may also be implemented as a 3D display.
Also, the display 210 may be configured with a touch screen
and used as an input device as well as an output device.
[0110] The controller 230 may control the overall opera-
tion of the display device 200 and signal flow between
internal components of the display device 200, and may
process a video signal and input the video signal to the
display 210. Accordingly, a video corresponding to the video
signal may be displayed on the display 210. When a 16:9-
type 21:9 video is received from the playback device 100,
the controller 230 may remove a black area from the
received video and scale the video.
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[0111] The external device interface 250 receives a video
(e.g., moving images, etc.), audio (e.g., voice, music, etc.),
additional information (e.g., an EPG, etc.), etc., from an
external device (e.g., the playback device 100) under control
of'the controller 230. The external device interface 250 may
include one of an HDMI port, a component jack, a PC port,
and a USB port.

[0112] Alternatively, the display device 200 may receive a
video, audio, additional information, etc. from an external
device (e.g., the playback device 100) through short-range
communication, such as a WLAN or Bluetooth.

[0113] According to an exemplary embodiment, the exter-
nal device interface 250 may receive a video mixed with a
graphic from the playback device 100. Also, through an
information frame including information on a frame, the
external device interface 250 may receive information indi-
cating that the graphic has been converted.

[0114] FIG. 5Ais a diagram showing 16:9-type 21:9 video
content according to an exemplary embodiment, and FIGS.
5B to 5D are diagrams showing examples of the 16:9-type
21:9 video content displayed on a display device having an
aspect ratio of 21:9.

[0115] Referring to FIG. 5A, a 16:9-type 21:9 video is
represented by a video 630 (referred to as “second video”
below) which includes a first video 610 having an aspect
ratio of 21:9 and a black area 620 and thus has an overall
aspect ratio of 16:9. For example, original video content is
created as the first video 610 having an aspect ratio of 21:9,
but is converted into the second video 630 having an aspect
ratio of 16:9 by inserting the black area 620 above and below
the first video 610 to conform to a disc format or a streaming
format when the video content is recorded in a recording
medium or transmitted.

[0116] Graphics (e.g., an interactive graphic (IG), a pre-
sentation graphic (PG), a background graphic (BG), etc.)
stored in the recording medium in which the video content
is recorded or graphics (e.g., OSD graphics) generated by
the playback device 100 may be displayed on the first video
(the video having an aspect ratio of 21:9) 610 and the black
area 620. For example, referring to FIG. 5A, a subtitle may
be displayed on the first video 610.

[0117] Meanwhile, the 16:9-type 21:9 video 630 may be
converted into a video having an aspect ratio of 21:9 so that
the 16:9-type 21:9 video 630 is displayed on a display device
having an aspect ratio of 21:9. For example, as shown in
FIG. 5B, when the 16:9-type 21:9 video 630 is converted
into the video 610 having an aspect ratio of 21:9 by
removing the black area 620 from the 16:9-type 21:9 video
630, a graphic displayed on the black area 620 is also
removed and is not displayed.

[0118] As shown in FIG. 5C, when the 16:9-type 21:9
video 630 is converted into a video having an aspect ratio of
21:9 by horizontally enlarging the 16:9-type 21:9 video, the
video looks spread out horizontally.

[0119] As shown in FIG. 5D, when the 16:9-type 21:9
video 630 is converted into a video having an aspect ratio of
21:9 by inserting a black area 625 to the left and right of the
video 630 and also to the top and bottom of the video 630,
the size of the displayed video 610 is reduced.

[0120] FIGS. 6A to 6C, 7A to 7C, and 8A to 8C are
diagrams for describing how a playback device converts a
16:9-type 21:9 video into a video having an aspect ratio of
21:9 according to an exemplary embodiment.
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[0121] FIG. 6A shows the 16:9-type 21:9 video 630 like
FIG. 5A. A graphic 720 (e.g., a subtitle, etc.) stored in a
recording medium in which the video content is stored may
be displayed on the first video 610.

[0122] The playback device 100 may adjust the size or the
location of the graphic 720 so that the graphic 720 is
positioned in the first video 610. For example, the playback
device 100 may set a first region 750 based on the vertical
length of the first video 610 and the aspect ratio (16:9) of the
second video 630. The first region 750 may be a region
having an aspect ratio of 21:9, and the vertical length of the
first region 750 may be greater than or equal to the vertical
length of the first video 610.

[0123] The playback device 100 may reduce the size of the
graphic 720 based on a ratio of the size of the first region 750
to the size of the second video (16:9-type 21:9 video) 630.
For example, when the horizontal length of the first region
750 is ¥4 of the horizontal length of the whole video and the
vertical length of the first region 750 is %4 of the vertical
length of the whole video, the playback device 100 may
reduce the size of the graphic 720 so that the horizontal
length of a graphic 730 becomes 34 of the horizontal length
of the original graphic 720 and the vertical length of the
graphic 730 becomes ¥4 of the vertical length of the original
graphic 720 as shown in FIG. 6B. Also, the playback device
100 may determine the location of the graphic 730 in the first
region 750 to correspond to the relative location of the
graphic 720 in the second video 630. For example, as shown
in FIG. 6B, the location of the graphic 730 may be deter-
mined so that the graphic (subtitle) 720 positioned at a first
point is positioned at a second point.

[0124] Alternatively, by changing only the location of the
graphic 720 without changing the size, the playback device
100 may convert the graphic 720 to be positioned in the first
video 610.

[0125] Alternatively, by increasing the size of the graphic
720 and changing the location of the graphic 720, the
playback device 100 may convert the graphic 720 to be
positioned in the first video 610.

[0126] Alternatively, by changing only the size of the
graphic 720 without changing the location, the playback
device 100 may convert the graphic 720 to be positioned in
the first video 610.

[0127] The playback device 100 may mix the graphic 730
whose size and/or location has been adjusted and the 16:9-
type 21:9 video (second video) 630. The playback device
100 may transmit the video mixed with the graphic to the
display device 200 through an external device interface (e.g.,
the HDMI port, etc.). At this time, the playback device 100
may transmit information indicating that the graphic 730 has
been converted according to a 21:9 video. For example, the
playback device 100 may transmit the information indicat-
ing that the graphic 730 has been converted to the display
device 200 through an information frame including infor-
mation on a frame.

[0128] Referring to FIG. 6C, the display device 200 may
remove a black area from the received video, and display the
video (having an aspect ratio of 21:9) from which the black
area has been removed according to the size and the aspect
ratio of a display.

[0129] FIG. 7A shows the 16:9-type 21:9 video 630 like
FIG. 5A. On-screen display (OSD) graphics (e.g., a timeline
video 825 showing a total running time and a current playing
time point of video content, and a menu screen 835) gen-

Oct. 13, 2016

erated by the playback device 100 may be displayed on the
first video (the video having an aspect ratio of 21:9) 610 and
the black area 620. The OSD graphics may include graphics
of various types of information displayed on the screen
based on a user input signal. For example, the OSD graphics
may include various graphics, such as a user interface
screen, various menu screens, widgets, or icons.

[0130] The playback device 100 may adjust the sizes or
the locations of the OSD graphics 825 and 835 so that the
OSD graphics 825 and 835 are positioned in the first video
610. For example, as described with reference to FIG. 6, a
first region 850 may be set, and the sizes of the OSD
graphics 825 and 835 may be horizontally and vertically
reduced based on the set first region 850.

[0131] The locations of the OSD graphics 825 and 835
may be adjusted so that the OSD graphics 825 and 835 are
positioned within the first region 850. For example, as
shown in FIG. 7A, when the OSD graphic 825 is displayed
at the upper end of the first video 610, a downsized OSD
graphic 845 may be moved down and displayed. Also, when
the OSD graphic 835 is displayed at the lower right corner
of'the first video 610, a downsized OSD graphic 855 may be
moved to the upper left and displayed, and when an OSD
graphic is displayed at the left of the first video 610, a
downsized OSD graphic may be moved to the right and
displayed. However, location adjustment of an OSD graphic
is not limited to these cases.

[0132] The playback device 100 may mix the OSD graph-
ics 845 and 855, which have sizes and locations changed to
be placed within the first region 850, with the 16:9-type 21:9
video (second video) 630. The playback device 100 may
transmit the mixed video to the display device 200 through
an external device interface (e.g., the HDMI port, etc.). The
playback device 100 may also transmit information indicat-
ing that the graphics have been converted according to the
21:9 video. For example, the playback device 100 may
transmit the information indicating that the graphics have
been converted to the display device 200 through an infor-
mation frame including information on a frame.

[0133] Referring to FIG. 7C, the display device 200 may
remove a black area from the received area, and display the
video (having an aspect ratio of 21:9) from which the black
area has been removed according to the size and the aspect
ratio of the display.

[0134] FIG. 8A shows a 16:9-type 21:9 video 910 in which
the size or the location of a graphic has been adjusted as
described with reference to FIG. 6B so that the graphic is
positioned in the first video 610.

[0135] The playback device 100 according to the exem-
plary embodiment may remove the black area 620 from the
16:9-type 21:9 video 910, mix the video (having an aspect
ratio of 21:9) from which the black arca 620 has been
removed, with a graphic 930 that has an adjusted size and an
adjusted location. The playback device 100 may transmit the
mixed video to the display device 200.

[0136] Although a method has been illustrated in connec-
tion with only a subtitle in FIG. 8, substantially the same
method may be applied to OSD graphics.

[0137] Accordingly, referring to FIG. 8C, the display
device 200 may display the received video according to the
size and the aspect ratio of the display.

[0138] FIG. 9 is a flowchart illustrating an operating
method of a playback device according to an exemplary
embodiment.
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[0139] Referring to FIG. 9, the playback device 100
according to the exemplary embodiment may receive a
second video which includes a main content video having a
first aspect ratio and a black area (operation S1010). The
second video may have a second aspect ratio different from
the first aspect ratio.

[0140] For example, the first aspect ratio may be 21:9, and
the second aspect ratio may be 16:9. The second video may
be referred to as a 16:9-type 21:9 video. As described with
reference to FIG. 6A, the 16:9-type 21:9 video represents a
video which includes a first video having an aspect ratio of
21:9 and a black area, and thus has an overall aspect ratio of
16:9. However, the first aspect ratio, the second aspect ratio,
and the second video are not limited thereto.

[0141] When a recording medium in which video content
(e.g., 16:9-type 21:9 video content) having the second aspect
ratio is recorded is inserted into the playback device 100, the
playback device 100 may load the video content recorded in
the recording medium. Alternatively, the playback device
100 may receive the video content having the second aspect
ratio from an external device.

[0142] Alternatively, the playback device 100 may receive
the video (21:9 video) having the first aspect ratio, and
convert the received 21:9 video into the second video having
an aspect ratio of 16:9 by inserting a black area in the 21:9
video.

[0143] The playback device 100 may convert graphics
shown in the second video (operation S1020).

[0144] For example, the graphics may include a first
graphic and a second graphic. The first graphic may be a
graphic stored in a recording medium in which the video
content is recorded, and may include an interactive graphic
(IG), a presentation graphic (PG), or a background graphic
(BG). Also, the second graphic may be a graphic generated
by the playback device 100, and may include an OSD
graphic.

[0145] The playback device 100 may adjust the sizes and
the locations of the graphics so that the graphics are posi-
tioned in the first video.

[0146] The playback device 100 according to the exem-
plary embodiment may mix the graphics, which have
adjusted sizes and locations, with the second video (16:9-
type 21:9 video) (operation S1030).

[0147] The playback device 100 according to the exem-
plary embodiment may transmit the video mixed with the
graphics to the display device 200 through an external
device interface (e.g., the HDMI port, etc.) (operation
S1040). Also, the playback device 100 may transmit infor-
mation indicating that the graphics have been converted
through an information frame including information on a
frame.

[0148] FIG. 10 is a sequence diagram illustrating an
operating method of a playback system according to an
exemplary embodiment.

[0149] Referring to FIG. 10, the playback device 100 and
the display device 200 may be connected (operation S1110).
For example, the display device 200 may be connected to the
playback device 100 through at least one of several ports,
such as the HDMI port, the component jack, the PC port, the
USB port, etc., and receive a video, audio, and additional
information.

[0150] The playback device 100 may receive a video
(operation S1120).
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[0151] For example, when a recording medium in which
video content is recorded is inserted into the playback device
100, the playback device 100 may load the video content
recorded in the recording medium. Alternatively, the play-
back device 100 may receive video content from an external
device.

[0152] The display device 200 may transmit display
device information to the playback device 100 (operation
S1130). For example, the display device information (e.g.,
extended display identification data (EDID) information)
may include information on the aspect ratio of a display
included in the display device 200, and the aspect ratio of the
display may be 21:9, 16:9, or 4:3.

[0153] The playback device 100 may determine whether
the display device is a 21:9 display device (a display device
whose display has an aspect ratio of 21:9) based on the
display device information received from the display device
200 (operation S1140).

[0154] When the display device 200 is not a 21:9 display
device, the playback device 100 may mix the received video
and graphics without adjusting the sizes or locations of the
received video and the graphic (operation S1145). When the
display device 200 is a 21:9 display device, the playback
device 100 may determine whether the received video is a
16:9-type 21:9 video (operation S1170).

[0155] At this time, the playback device 100 may transmit
the received video to the display device 200 (operation
S1150). The display device 200 may check type information
of the received video by sensing whether or not there is a
black area, the location of the black area, a ratio of the black
area to the entire area of the video (operation S1155).
[0156] Accordingly, the display device 200 may transmit
the checked video type information to the playback device
100 (operation S1160), and the playback device 100 may
determine whether the video is a 16:9-type 21:9 video based
on the received video type information or video format
information.

[0157] Alternatively, the playback device 100 may deter-
mine by itself whether the video is a 16:9-type 21:9 video by
sensing whether or not there is a black area, the location of
the black area, a ratio of the area of the black area to the
entire area of the video. In that case, operations S1150 and
S1160 may be omitted from FIG. 10 and the playback device
100 may perform operation S1155,

[0158] When the video is not a 16:9-type 21:9 video, the
playback device 100 may mix the video and graphics and
transmit the mixed video to the display device 200 (opera-
tion S1175).

[0159] When the video is a 16:9-type 21:9 video, the
playback device 100 may convert graphics (operation
S1180).

[0160] For example, the graphics may include a first
graphic and a second graphic. The first graphic may be a
graphic stored in a recording medium in which the video
content is recorded, and may include an interactive graphic
(IG), a presentation graphic (PG), and a background graphic
(BG). Also, the second graphic may be a graphic generated
by the playback device 100, and may include an OSD
graphic.

[0161] The playback device 100 may adjust the sizes and
the locations of the graphics so that the graphics are posi-
tioned in a first video included in the 16:9-type 21:9 video.
[0162] The playback device 100 according to the exem-
plary embodiment may mix the graphics, which have
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adjusted sizes and locations, with a second video (16:9-type
21:9 video) (operation S1185).

[0163] The playback device 100 according to the exem-
plary embodiment may transmit the mixed video and infor-
mation indicating that the graphics have been converted to
the display device 200.

[0164] The display device 200 may receive the mixed
video and frame information, and display the received video
on the display having an aspect ratio of 21:9 (operation
S1195).

[0165] FIGS. 11A to 11C are diagrams with reference to
which a playback device converts a 16:9-type 21:9 video
into a video having an aspect ratio of 21:9 according to
another exemplary embodiment.

[0166] FIG. 11A shows the 16:9-type 21:9 video 630 like
FIG. 5A. A graphic (e.g., a subtitle, etc.) stored in a
recording medium in which the video content is stored or a
graphic (e.g., an OSD graphic) generated by the playback
device 100 may be displayed on the first video (having an
aspect ratio of 21:9) 610 and the black area 620. However,
the displayed location of the graphic is not limited to an area
of'the first video 610, and may be displayed on the black area
620. In that case, the color of the graphic may be different
from the black area 620. For example, the color of the
graphic may be white. Although the area 620 is referred to
as “black area,” the area may have a color different from
black.

[0167] The playback device 100 may adjust the size of the
first video 610 so that the graphic is positioned in the first
video 610. For example, as shown in FIG. 11B, a second
region 1230 may be set based on the vertical length of the
second video 630 and the aspect ratio (21:9) of the first video
610. The second region 1230 may have an aspect ratio of
21:9, and the vertical length of the second region 1230 may
be greater than or equal to the vertical length of the second
video 630. Also, the second region 1230 may be set so that
the center of the second region 1230 becomes identical to the
center of the first video 610.

[0168] When the second region 1230 is set, the playback
device 100 may remove the black area 620 from the second
video 630, and enlarge the first video 610 to have substan-
tially the same size as the second region 1230. Accordingly,
the graphic (a subtitle) may be positioned in the enlarged
first video.

[0169] The playback device 100 may mix the enlarged
first video and the graphic, and transmit the video mixed
with the graphic to the display device 200 through an
external device interface (e.g., the HDMI port, etc.).
[0170] Referring to FIG. 11C, the display device 200 may
control the received video to be displayed on the display
having the aspect ratio of 21:9.

[0171] FIG. 12 is a flowchart illustrating an operating
method of a playback device according to another exem-
plary embodiment.

[0172] Referring to FIG. 12, the playback device 100
according to the exemplary embodiment may receive a
second video which includes a video having a first aspect
ratio and a black area (operation S1310). The second video
may have a second aspect ratio different from the first aspect
ratio.

[0173] Operation S1310 of FIG. 12 is substantially the
same as operation S1010 of FIG. 9, and thus a detailed
description thereof will be omitted.
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[0174] The playback device 100 may scale a first video
(operation S1320).

[0175] For example, the playback device 100 may remove
the black area from the second video, and scale the first
video so that a graphic is positioned in the first video. When
the display device 200 displays an original version of the
first video which is not scaled according to operation 1320,
the graphic may displayed on the black area, for example,
according to a default setting of the playback device 100 or
the display device 200. This has been described in detail
with reference to FIG. 11, and a detailed description thereof
will be omitted.

[0176] The playback device 100 according to the exem-
plary embodiment may mix the scaled video and the graphic
(operation S1330).

[0177] The playback device 100 according to the exem-
plary embodiment may transmit the video mixed with the
graphic to the display device 200 through an external device
interface (e.g., the HDMI port, etc.) (operation S1340).

[0178] FIG. 13 is a sequence diagram illustrating an
operating method of a playback system according to another
exemplary embodiment.

[0179] Referring to FIG. 13, operation 1410 (operation
S1410) to operation 1475 (operation S1475) of FIG. 13
correspond to operation 1110 (operation S1110) to operation
1175 (operation S1175) of FIG. 10, respectively, and thus a
detailed description of operation 1410 (operation S1410) to
operation 1475 (operation S1475) will be omitted.

[0180] When the second video is a 16:9-type 21:9 video,
the playback device 100 according to the exemplary
embodiment may scale the second video (operation S1480).

[0181] For example, the playback device 100 may remove
the black area from the second video and scale the first video
so that the graphic is positioned in the first video. This has
been described in detail with reference to FIG. 11, and a
detailed description thereof will be omitted.

[0182] The playback device 100 according to the exem-
plary embodiment may mix the scaled video and the graphic
(operation S1485).

[0183] The playback device 100 according to the exem-
plary embodiment may transmit the mixed video to the
display device 200 (operation S1490).

[0184] The display device 200 may receive the mixed
video and display the received video according to the
display having an aspect ratio of 21:9 (operation S1495).

[0185] A method of displaying a video according to an
exemplary embodiment may be embodied in the form of
program instructions executable by various computing
devices, and recorded in a computer-readable recording
medium. The computer-readable recording medium may
include program instructions, data files, data structures, etc.
alone or in combination. Examples of the computer-readable
recording medium include magnetic media, such as a hard
disk, a floppy disk, and a magnetic tape, optical media, such
as a compact disc (CD)-ROM and a DVD, magneto-optical
media, such as a floptical disk, and hardware devices, such
as a ROM, a RAM, a flash memory, etc., particularly
configured to store and execute the program instructions.
Examples of the program instructions include a high-level
language code executable by a computer using an inter-
preter, etc. as well as a machine language code created by a
compiler.
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[0186] As described above, in an exemplary embodiment,
it is possible to display 16:9-type 21:9 video content as a full
screen according to a 21:9 display device.

[0187] In an exemplary embodiment, even when a black
area included in 16:9-type 21:9 video content is removed
and the resultant video content is enlarged and displayed
according to a 21:9 display, graphics (e.g., subtitles or OSD
graphics) may be displayed without being cut off.

[0188] While not restricted thereto, an exemplary embodi-
ment can be embodied as computer-readable code on a
computer-readable recording medium. The computer-read-
able recording medium is any data storage device that can
store data that can be thereafter read by a computer system.
Examples of the computer-readable recording medium
include read-only memory (ROM), random-access memory
(RAM), CD-ROMs, magnetic tapes, floppy disks, and opti-
cal data storage devices. The computer-readable recording
medium can also be distributed over network-coupled com-
puter systems so that the computer-readable code is stored
and executed in a distributed fashion. Also, an exemplary
embodiment may be written as a computer program trans-
mitted over a computer-readable transmission medium, such
as a carrier wave, and received and implemented in general-
use or special-purpose digital computers that execute the
programs. Moreover, it is understood that in exemplary
embodiments, one or more units of the above-described
apparatuses and devices can include circuitry, a processor, a
microprocessor, etc., and may execute a computer program
stored in a computer-readable medium.

[0189] The recording medium may store a program that is
executable by a playback device 100 or a display device 200
to perform an operation of determining an aspect ratio of the
display device 200, an operation of determining whether a
moving image includes a main content area (e.g., an area in
which a first video 610 is reproduced) and a black bar area
620 and whether the main content area includes a graphic
(e.g., subtitle) overlaid on the moving image, an operation of
determining whether an aspect ratio of the main content area
is greater than the aspect ratio of the display device 200, and
an operation of changing at least one of a location and a size
of a graphic based on a difference between the aspect ratio
of the main content area and the aspect ratio of the display
device 200 in response to the aspect ratio of the main content
area being greater than the aspect ratio of the display device
200.

[0190] The foregoing exemplary embodiments are merely
exemplary and are not to be construed as limiting. The
present teaching can be readily applied to other types of
apparatuses. Also, the description of the exemplary embodi-
ments is intended to be illustrative, and not to limit the scope
of the claims, and many alternatives, modifications, and
variations will be apparent to those skilled in the art.

What is claimed is:

1. A playback device for playing video content, the

playback device comprising:

a controller configured to convert a graphic shown in a
first video having a first aspect ratio by adjusting at
least one of a size and a location of the graphic to
position the converted graphic in a second video having
a second aspect ratio, and mix the first video with the
converted graphic; and

an external device interface configured to transmit the
mixed first video to a display device having the second
aspect ratio,
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wherein the first video includes the second video and a

black area.

2. The playback device of claim 1, wherein the first aspect
ratio is 16:9, and

the second aspect ratio is greater than 16:9.

3. The playback device of claim 1, wherein the controller
is further configured to receive device information from the
display device and determines whether the display device is
a display device having the second aspect ratio.

4. The playback device of claim 1, wherein the controller
is further configured to determine whether the first video
includes a video having an aspect ratio greater than 16:9
based on the black area included in the first video.

5. The playback device of claim 1, wherein the external
device interface is further configured to transmit the first
video to the display device and receive video type informa-
tion of the first video from the display device, and

the controller is further configured to determine whether

the first video has an aspect ratio of 16:9 and includes
a video having an aspect ratio greater than 16:9 based
on the video type information.

6. The playback device of claim 1, wherein the external
device interface is further configured to transmit to the
display device information indicating that the graphic
included in the mixed first video is a converted graphic.

7. An operating method of a playback device for playing
video content, the operating method comprising:

converting a graphic shown in a first video having a first

aspect ratio by adjusting at least one of a size and a
location of the graphic to position the converted
graphic in a second video having a second aspect ratio;
mixing the first video with the converted graphic; and
transmitting the mixed first video to a display device
connected to the playback device and having the sec-
ond aspect ratio,

wherein the first video includes the second video and a

black area.

8. The operating method of claim 7, wherein the first
aspect ratio is 16:9, and

the second aspect ratio is greater than 16:9.

9. The operating method of claim 7, further comprising:

receiving device information from the display device; and

determining whether the display device is a display device
having the second aspect ratio.

10. The operating method of claim 7, further comprising
determining whether the first video includes a video having
an aspect ratio greater than 16:9 based on the black area
included in the first video.

11. The operating method of claim 7, further comprising:

transmitting the first video to the display device;

receiving video type information of the first video from
the display device; and

determining whether the first video has an aspect ratio of

16:9 and includes a video having an aspect ratio greater
than 16:9 based on the video type information.

12. The operating method of claim 7, wherein the trans-
mitting the mixed first video comprises transmitting infor-
mation indicating that the graphic included in the mixed first
video is a converted graphic.

13. A non-transitory computer-readable recording
medium storing a program that is executable by a computer
to perform the method of claim 7.
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14. A display device comprising:

an external device interface configured to receive a video
obtained by mixing a first video with a graphic, and
adjustment information of the graphic from a playback
device, the first video having a first aspect ratio and
including a black area and a second video that has a
second aspect ratio; and

a controller configured to remove the black area from the

mixed first video based on the graphic adjustment
information to obtain the second video, control the
second video to be displayed on a display having the
second aspect ratio,

wherein the graphic is positioned in the video having the

second aspect ratio.

15. The display device of claim 14, wherein the first
aspect ratio is 16:9, and

the second aspect ratio is greater than 16:9.

16. The display device of claim 14, wherein the external
device interface is further configured to receive the first
video from the playback device, and

the controller is further configured to check video type

information of the first video based on the black area
included in the first video and control the video type
information of the first video to be transmitted to the
playback device.

#* #* #* #* #*



