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FIG. 1B
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FIG. 2
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FIG. 3A
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FIG. 3B
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FIG. 5
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FIG. 6
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3-DIMENSIONAL IMAGE DISPLAY
APPARATUS AND CONTROL METHOD OF
THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation application of
U.S. patent application Ser. No. 12/464,991, filed May 13,
2009, which claims priority from Korean Patent Application
No. 10-2008-0123503, filed on Dec. 5, 2008 in the Korean
Intellectual Property Office, the disclosure of which is incor-
porated herein by reference in its entirety.

BACKGROUND OF INVENTION

[0002] 1. Field of Invention

[0003] Apparatuses and methods consistent with the
present invention relate to a 3-dimensional image display
apparatus and a control method of the same, and more par-
ticularly to a 3-dimensional image display apparatus and a
control method of the same, which can display an image
according to dimensions of a video signal input from an
external device such as a computer.

[0004] 2. Description of the Related Art

[0005] With the development of technology, a display
apparatus can now process and display various types of a
video signal regardless of whether it is digital or analog.
Further, watching a stereoscopic image based on a 3-dimen-
sional video signal (hereinafter, referred to as a “stereoscopic
video signal”) through a monitor, a television or other display
apparatus, has recently become possible.

[0006] In general, the stereoscopic video signal has con-
tents divided corresponding to left and right eyes of a user as
opposed to a two-dimensional video signal (hereinafter,
referred to as a “plane” video signal). Also, the contents are
displayed as divided images corresponding to the left and
right eyes of a user, respectively.

[0007] At this time, to enable a user to experience the ste-
reoscopic image based on the images being divided to the left
and right eyes, a polarized-glass method and a shutter-glass
method are employed. The polarized-glass method uses a
phase-difference filter and the shutter-glass method displays
left and right images alternately by switching a shutter on and
off.

[0008] However, these related art methods do not provide
an image of optimal quality and unnecessarily consume
power in processing a stereoscopic video signal.

SUMMARY OF THE INVENTION

[0009] Exemplary embodiments of the present invention
overcome the above disadvantages and other disadvantages
not described above. Also, the present invention is not
required to overcome the disadvantages described above, and
an exemplary embodiment of the present invention may not
overcome any of the problems described above.

[0010] An aspect of the present invention provides a 3-di-
mensional image display apparatus including: a video signal
receiving unit which receives a video signal containing one of
plane image data and stereoscopic image data from an exter-
nal signal source; a liquid crystal module which includes a
liquid crystal display panel to selectively display the plane
image data and the stereoscopic image data, and a backlight
unit provided in a rear portion of the liquid crystal display
panel; a power supply which supplies power to the liquid
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crystal module; and a controller which determines whether
the video signal received through the video signal receiving
unit contains the plane image data or the stereoscopic image
data, and if the video signal receiving unit contains the ste-
reoscopic image data, the controller controls the power sup-
ply such that the backlight unit operates in a power saving
mode while the stereoscopic image data is scanned to the
liquid crystal display panel.

[0011] The liquid crystal module may include: an accom-
modating container which is placed in the rear portion of the
liquid crystal display panel and accommodates the backlight
unit; and an inverter which is placed in a rear portion of the
accommodating container and converts the power received
through the power supply into driving power to be supplied to
the backlight unit, wherein the controller controls the power
supplied from the power supply to the inverter while the
stereoscopic image data is scanned to the liquid crystal dis-
play panel, so that the backlight unit operates in the power
saving mode.

[0012] The controller may determine whether the video
signal contains the stereoscopic image data on the basis of a
vertical blanking interval (VBI) included in the video signal.
[0013] If the VBI included in the input video signal is
greater than or equal to one of a VBI of a predetermined
interval, the controller may determine that video signal
includes the stereoscopic image data and controls the back-
light unit to be in the power saving mode.

[0014] The predetermined interval may be one of a previ-
ous video signal and a preset interval.

[0015] The 3-dimensional image display apparatus may
further include a user input unit which is selectable to operate
in one of a stereoscopic image mode and a plane image mode,
wherein, if the stereoscopic image mode is selected through
the user input unit, the controller determines that the video
signal received through the video signal receiving unit con-
tains the stereoscopic image data.

[0016] The user input unit may include a hot key.

[0017] The 3-dimensional image display apparatus may
further include: a memory which stores at least one on screen
display (OSD) data; and an OSD generating unit which gen-
erates an OSD scene to provide an option for selecting the one
of the stereoscopic image mode and the plane image mode.
[0018] The backlight unit may include at least one cold
cathode fluorescent lamp, and the controller may control the
power supply to turn off the at least one cold cathode fluo-
rescent lamp in the power saving mode while the stereoscopic
image data is scanned to the liquid crystal display panel.

[0019] The backlight unit may include a plurality of light
emitting diodes (LED), and the controller may control the
power supply to decrease power supplied to the plurality of
LEDs in the power saving mode while the stereoscopic image
data is scanned to the liquid crystal display panel.

[0020] Another aspect of the present invention is achieved
by providing a control method of a 3-dimensional image
display apparatus including a backlight unit and a liquid
crystal display panel, the control method including: receiving
from an external source a video signal containing one of plane
image data and stereoscopic image data; determining whether
the received video signal contains the plane image data or the
stereoscopic image data; and controlling the backlight unit to
operate in a power saving mode while the stereoscopic image
data is scanned to the liquid crystal display panel if the
received video signal contains the stereoscopic image data.
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[0021] The determining whether the received video signal
contains the plane image data or the stereoscopic image data
may include comparing a vertical blanking interval (VBI) of
the video signal and a predetermined value.

[0022] The determining whether the received video signal
contains the plane image data or the stereoscopic image data
may further include determining if the VBI is greater than or
equal to the predetermined value.

[0023] The predetermined value may be one of a VBI of a
previous video signal and a preset interval.

[0024] The controlling of the backlight unit may further
include controlling the backlight unit to operate in a normal
mode during the VBI of the video signal. BRIEF

DESCRIPTION OF THE DRAWINGS

[0025] The above and/or other aspects of the present inven-
tion will become apparent and more readily appreciated from
the following description of the exemplary embodiments,
taken in conjunction with the accompanying drawings, in
which:

[0026] FIG. 1A is a block diagram of a 3-dimensional
image display apparatus according to an exemplary embodi-
ment of the present invention;

[0027] FIG. 1B is a sectional view of a liquid crystal mod-
ule of the display apparatus of FIG. 1A;

[0028] FIG. 2 is a timing diagram for explaining an opera-
tion of a 3-dimensional image display apparatus according to
an exemplary embodiment of the present invention;

[0029] FIGS. 3A and 3B are flowcharts for explaining a
control method of the 3-dimensional image display apparatus
according to an exemplary embodiment of the present inven-
tion;

[0030] FIG. 4 is a block diagram showing a 3-dimensional
image display apparatus according to another exemplary
embodiment of the present invention;

[0031] FIG.5isaview showing an exemplary embodiment
of an on screen display (OSD) scene of the 3-dimensional
image display apparatus of FIG. 4; and

[0032] FIG. 6 is a flowchart of for explaining a control
method of the 3-dimensional image display apparatus accord-
ing of FIG. 4.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS OF THE INVENTION

[0033] Below, exemplary embodiments of the present
invention will be described in detail with reference to accom-
panying drawings so as to be easily realized by a person
having ordinary knowledge in the art. The present invention
may be embodied in various forms without being limited to
the exemplary embodiments set forth herein. Descriptions of
well-known parts are omitted for clarity, and like reference
numerals refer to like elements throughout.

[0034] Referring to the accompanying drawings, exem-
plary embodiments of the present invention are as follows.
[0035] FIG. 1 illustrates a 3-dimensional image display
apparatus according to an exemplary embodiment of the
present invention.

[0036] As shown in FIG. 1A, the 3-dimensional image
display apparatus 10 according to an exemplary embodiment
ofthe present invention includes a video signal receiving unit
11 to receive a video signal having plane image data or ste-
reoscopic image data from an external signal source 1 such as
a computer; and a liquid crystal module 12 including a liquid
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crystal display panel 12-1 to selectively display the plane
image data and the stereoscopic image data, and a backlight
unit 12-2 provided in the rear of the liquid crystal display
panel 12-1.

[0037] Further, the 3-dimensional image display apparatus
10 includes a power supply 13 which supplies power to the
liquid crystal module 12, and a controller 14 which controls
the power supply 13 such that the backlight unit 12-2 operates
in a power saving mode while scanning the stereoscopic
image data to the liquid crystal display panel 12-1 if it is
determined that the video signal received through the video
signal receiving unit 11 contains the stereoscopic image data.
[0038] Here, the external signal source 1 may be achieved
by not only the computer but also diverse multimedia repro-
ducers which can convert various multimedia digital files into
displayable signals.

[0039] The video signal receiving unit 11 may be achieved
by an interface connectable to the external signal source 1.
For example, the video signal receiving unit is achieved by a
digital video interface (DVI) connector to receive a digital
signal, a D-Sub connector to receive an analog signal, a uni-
versal serial bus (USB) port or the like various serial-type
interface ports, or a wire/wireless network port.

[0040] Meanwhile, a buffer memory 14-1 is connected to
the controller 14 and temporarily stores data therein so that
the video signal received in the controller 14 can be converted
to have a format to be displayable through the liquid crystal
display panel 12-1.

[0041] As shown in FIG. 1B, the liquid crystal module 12
may include an accommodating container 12-4 placed in the
rear of the liquid crystal display panel 12-1 and accommo-
dating a plurality of cold cathode lamps 12-3 as the backlight
unit 12-2, and an inverter 12-5 placed in the rear of the
accommodating container 12-4 and converting the power
received through the power supply 13 into driving power to be
supplied to the backlight unit 12-2. Further, the liquid crystal
module 12 includes a light guide plate 12-6 and a plurality of
various optical sheets 12-7, which are placed between the
backlight unit 12-2 and the light crystal display panel 12-1.
Light emitted from the backlight unit 12-2 is uniformly irra-
diated to the liquid crystal display panel 12-1.

[0042] InFIG. 1B, the backlight unit 12-2 is provided as a
direct type in which a light source emits light in the rear of the
light guide plate, but not limited thereto. Alternatively, the
backlight unit 12-2 may be provided as an edge type in which
a light source is placed at lateral sides of the light guide plate.
[0043] Further, the backlight unit 12-2 may include at least
one cold cathode fluorescent lamps (CCFL), at least one
external electrode fluorescent lamp (EEFL), a plurality of
light emitting diodes (LED), or the like various light sources.
[0044] The power supply 13 generally receives alternating
current (AC) power from the outside, and supplies the AC
power to various devices such as the backlight unit 12-2 of the
liquid crystal module as it is converted into direct current
(DC) or AC voltage, thereby driving the display apparatus.
[0045] Below, a control method of a 3-dimensional image
display apparatus according to an exemplary embodiment of
the present invention will be described with reference to
FIGS. 2 and 3.

[0046] According to this exemplary embodiment of the
presentinvention, the 3-dimensional image display apparatus
10 can selectively display the plane image data for the 2-di-
mensional image or the stereoscopic image data for the 3-di-
mensional image output from the external signal source 1.
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[0047] Further, the plane image data or the stereoscopic
image data is displayed as one frame on the liquid crystal
display panel by a vertical synchronous signal contained in
the video signal. Here, one vertical synchronous interval, i.e.,
an interval corresponding to one frame, is divided into an
activated interval during which data is scanned, and a vertical
blanking interval (VBI) during which data scanning is com-
pleted.

[0048] That is, the VBI divides the frames from each other.
Inother words, the VBI is a time taken in returning an electron
beam from an electron gun provided inside a cathode ray tube
(CRT) to an initial position. Therefore, there is no need of the
VBI if a display device is a liquid crystal display panel.
Nevertheless, the video signal is provided with the VBI in
consideration of keeping compatibility between the display
devices. In the case of the CRT display device, no image data
is displayed on a screen during the VBI. On the other hand, in
the case of the liquid crystal display panel, each pixel is driven
by the liquid crystal display panel to keep its color and inten-
sity, and thus the scanned image is displayed during the VBI.

[0049] Meanwhile, (a) in FIG. 2 shows a vertical synchro-
nous interval of the video signal containing the plane image
data. At this time, the VBI occupies less than 25% of a total
vertical synchronous interval, but this percentage may be
varied depending on resolutions supportable by the liquid
crystal display panel 12-1.

[0050] On the other hand, when the stereoscopic image data
is displayed on the liquid crystal display panel 12-1, as shown
in (b) of FIG. 2, the VBI is larger than that of the video signal
containing the plane image data and occupies 25% or more of
the vertical synchronous interval total. Likewise, this percent-
age may also be varied depending on the resolutions support-
able by the liquid crystal display panel 12-1.

[0051] In the case that a user uses shutter-type glasses to
watch a stereoscopic image through the 3-dimensional dis-
play apparatus according to an exemplary embodiment of the
present invention, the VBI corresponds to a period of time
when a left eye shutter or a right eye shutter is being opened.

[0052] To watch the stereoscopic image data displayed on
the liquid crystal display panel 12-1, a user wears shutter-type
stereoscopic glasses. In this case, the liquid crystal display
panel 12-1 displays the image data for the left eye and the
image data for the right eye alternately. Corresponding to the
image data for the left eye and the image data for the right eye,
a left shutter and a right shutter of the stereoscopic glasses are
alternately opened to thereby allow a user to watch an image
displayed on the liquid crystal display panel 12-1.

[0053] Atthis time, an interval during which the image data
for the left eye is displayed as a full screen of the liquid crystal
display panel 12-1 is the VBI after the image data for the left
eye is completely scanned on the panel, and likewise an
interval during which the image data for the right eye dis-
played as a full screen of the liquid crystal display panel 12-1
is also the VBI after the image data for the right eye is
completely scanned on the panel.

[0054] Accordingly, in the case of the shutter-type stereo-
scopic glasses, a shutter for the right eye is opened during the
VBI following an activated interval during which the image
data for the right eye is scanned, and a shutter for the left eye
is opened during the VBI following an activated interval
during which the image data for the left eye is scanned. Thus,
the open time for each shutter gets longer as the VBI becomes

Jan. 31, 2013

longer, so that a time during which the image is displayed
increases, thereby enhancing recognition of the image based
on the image data.

[0055] Further, the left shutter and the right shutter are kept
closed during the activated interval in which the image data
for the right or left eye is scanned, so that a user cannot watch
the screen.

[0056] Meanwhile, (c) of FIG. 2 shows that the backlight
unit 12-1 of the 3-dimensional image display apparatus oper-
ates in the power saving mode. As shown therein, the back-
light unit 12-2 operates in the power saving mode during the
activated interval in which the image data is scanned, but
operates in a normal mode during the VBI.

[0057] Referring to FIG. 3A, a control method of the 3-di-
mensional image display apparatus is as follows. First, at
operation S10, a video signal containing stereoscopic image
data is received. Next, at operation S20, the controller deter-
mines whether the received video signal contains stereo-
scopic image data. If the controller determines the received
video signal contains stereoscopic image data (S20-Y) then,
at operation S30, the controller 14 drives the backlight unit
12-2 in the power saving mode while the stereoscopic image
data is scanned, i.e., during the activated interval, but drives
the backlight unit 12-2 in the normal mode while the shutters
for the left and right eyes are opened, i.e., during the VBI. On
the other hand, if the controller determines the received video
signal contains stereoscopic image data (S20-N), the process
ends.

[0058] FIG. 3B is a flowchart for explaining detail control
of power to be supplied to the backlight unit 12-2. If the video
signal is received at the operation S10, the controller 14
counts horizontal and vertical synchronous signals contained
in the video signal at operation S21.

[0059] Atoperation S22, the controller 14 determines reso-
lution of a video signal, and determines whether or not its VBI
included in the vertical synchronous interval is larger than a
predetermined value. The predetermined value can be, for
example, the VBI of a previous video signal or a preset inter-
val. As a result, if the VBI of the input video signal is larger
than or the same size as the VBI of the previous video signal
or the preset interval, the controller 14 determines that the
currently input video signal contains the stereoscopic image
data at operation S23, and controls the power supplied to the
backlight unit 12-2 of the liquid crystal module 12 to be in the
power saving mode during the activated interval in which the
stereoscopic image data is scanned at operation S24. Here,
the power saving mode can be achieved by decreasing or
intercepting (i.e., powering off) the power supplied to the cold
cathode fluorescent lamp (CCFL) or the light emitting diode
(LED) included in the backlight unit 12-2.

[0060] Some ofthe plural lamps or LEDs may be turned off;,
or all of them may be turned off. The controller 14 adjusts the
power supplied from the power supply 13 to the inverter 12-5
in order to control the driving power supplied to the backlight
unit 12-2. It will be appreciated that the normal mode for
normally supplying the power to the backlight unit 12-2 is
carried out during the VBI in which the data for the left or
right eye is displayed as the full screen of the liquid crystal
display panel 12-1.

[0061] Here, the preset interval, to be compared with the
VBI of the input video signal so as to determine whether the
input video signal includes plane image data or stereoscopic
image data, may be optionally set in a user mode or a manu-
facturer mode according to resolution corresponding to the
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number of pixels of the liquid crystal display panel or driving
timing of the liquid crystal display panel.

[0062] Also, the preset interval may be set as the VBI of the
previous video signal displayed on the liquid crystal display
panel, so that it is determined that the currently input vide
signal contains the stereoscopic image data if the VBI of the
currently input video signal is larger than that of the previous
video signal, thereby controlling the backlight unit 12-2 to
operate in the normal mode with normal power supply during
only the VBI and in the power saving mode during the interval
in which the image data is scanned.

[0063] On the other hand, if the VBI of the currently input
video signal is smaller than the VBI of the previous video
signal or the preset interval, it is determined at operation S25
that the currently input video signal contains the plane image
data, and thus the backlight unit 12-2 operates in the normal
mode at operation S26.

[0064] FIG. 4 is a block diagram showing a 3-dimensional
image display apparatus according to another exemplary
embodiment of the present invention.

[0065] As shown therein, the 3-dimensional image display
apparatus according to this exemplary embodiment includes
auser input unit 15 for a user’s selection, an on screen display
(OSD) generating unit 16 which generates an OSD scene as a
user interface, and a memory 17 which stores OSD data
therein.

[0066] The user input unit 15 may be provided as a button
such as a hot key included in the 3-dimensional image display
apparatus, a remote controller or the like. Alternatively, the
user input unit 15 may be provided as a typical input unit such
as a touch panel, a mouse, etc. Thus, a user can optionally
setup a stereoscopic image mode or a plane image mode
through the user input unit 15.

[0067] Thememory 17 stores various data about a font size,
a color, an image, etc. included in the OSD scene 1.

[0068] The OSD generating unit 16 generates the OSD
scene I under control of the controller 14 to thereby allow a
user to select either of the stereoscopic image mode or the
plane image mode, and displays the OSD scene I on the liquid
crystal display panel 12-1. FIG. 5 is a view showing an exem-
plary embodiment of the OSD scene I of the 3-dimensional
image display apparatus. The OSD scene I includes items
about the “stereoscopic image mode” or the “plane image
mode,” and overlaps with the video signal being displayed on
the liquid crystal display panel 12-1. At this time, transpar-
ency of the OSD scene I may be controlled freely. Also, each
item of the OSD scene I is highlighted when selected by a
user.

[0069] FIG. 6 is a flowchart of for explaining a control
method of the 3-dimensional image display apparatus accord-
ing of FIG. 4. Referring to FIG. 6, the control method of the
controller 14 is as follows.

[0070] First, a video signal is received from the outside at
operation S100, and then the controller 14 determines
whether a display mode is setup as the stereoscopic image
mode through the user input unit 15 at operation S200.
[0071] In result, if it is determined that the stereoscopic
image mode is selected by a user, at operation S300 the
backlight unit 12-2 operates in the power saving mode while
the stereoscopic image data is scanned. That is, according to
this exemplary embodiment, in the case that the stereoscopic
image data is input, a user may select control for driving the
backlight unit 12-2 to operate in the power saving mode
during a certain interval. When the stereoscopic image mode
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is selected by a user, the controller 14 drives the backlight unit
12-2 to operate in the power saving mode while the stereo-
scopic image data is scanned.

[0072] On the other hand, in the case that a user selects not
the stereoscopic image mode but the plane image mode, the
controller 14 drives the backlight unit 12-2 to operate in the
normal mode regardless of whether the video signal contains
the stereoscopic image data or not, at operation S400.
[0073] In the display apparatus receiving stereoscopic
image data according to an exemplary embodiment of the
present invention, the power saving mode is achieved by a
user’s selection or automatically during a certain interval.
[0074] Although a few exemplary embodiments of the
present invention have been shown and described, it will be
appreciated by those skilled in the art that changes may be
made in these exemplary embodiments without departing
from the principles and spirit of the invention, the scope of
which is defined in the appended claims and their equivalents.

What is claimed is:

1. A 3-dimensional image display apparatus comprising:

a video signal receiving unit operable to receive a video
signal containing one of plane image data and stereo-
scopic image data from an external signal source;

a liquid crystal module which includes a liquid crystal
display panel to selectively display the plane image data
and the stereoscopic image data, and a backlight unit
provided in a rear portion of the liquid crystal display
panel;

a power supply which supplies power to the liquid crystal
module; and

a controller which determines whether the video signal
received through the video signal receiving unit contains
the plane image data or the stereoscopic image data, and
if the video signal receiving unit contains the stereo-
scopic image data, the controller controls the power
supply such that the backlight unit operates in a power
saving mode while the stereoscopic image data is
scanned to the liquid crystal display panel.

2. The 3-dimensional image display apparatus according to

claim 1, wherein the liquid crystal module comprises:

an accommodating container which is placed in the rear
portion of the liquid crystal display panel and accom-
modates the backlight unit; and

an inverter which is placed in a rear portion of the accom-
modating container and converts the power received
through the power supply into driving power to be sup-
plied to the backlight unit,

wherein the controller controls the power supplied from the
power supply to the inverter while the stereoscopic
image data is scanned to the liquid crystal display panel,
so that the backlight unit operates in the power saving
mode.

3. The 3-dimensional image display apparatus according to
claim 2, wherein the controller determines whether the video
signal contains the stereoscopic image data on the basis of a
vertical blanking interval (VBI) included in the video signal.

4. The 3-dimensional image display apparatus according to
claim 3, wherein if the VBI included in the input video signal
is greater than or equal to a predetermined value, the control-
ler determines that video signal contains the stereoscopic
image data and controls the backlight unit to be in the power
saving mode.
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5. The 3-dimensional image display apparatus according to
claim 4, wherein the predetermined value is one of a VBl of a
previous video signal and a preset interval

6. The 3-dimensional image display apparatus according to
claim 2, further comprising a user input unit which is select-
able to operate in one of a stereoscopic image mode and a
plane image mode,

wherein, if the stereoscopic image mode is selected

through the user input unit, the controller determines
that the video signal received through the video signal
receiving unit contains the stereoscopic image data.
7. The 3-dimensional image display apparatus according to
claim 6, wherein the user input unit comprises a hot key.
8. The 3-dimensional image display apparatus according to
claim 6, further comprising:
a memory which stores at least one on screen display
(OSD) data; and

an OSD generating unit which generates an OSD scene to
provide an option for selecting the one of the stereo-
scopic image mode and the plane image mode.

9. The 3-dimensional image display apparatus according to
claim 2, wherein the backlight unit comprises at least one cold
cathode fluorescent lamp, and

the controller controls the power supply to turn off the at

least one cold cathode fluorescent lamp in the power
saving mode while the stereoscopic image data is
scanned to the liquid crystal display panel.

10. The 3-dimensional image display apparatus according
to claim 2, wherein the backlight unit comprises a plurality of
light emitting diodes (LED), and

the controller controls the power supply to decrease power

supplied to the plurality of LEDs in the power saving
mode while the stereoscopic image data is scanned to the
liquid crystal display panel.
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11. A control method of a 3-dimensional image display
apparatus including a backlight unit and a liquid crystal dis-
play panel, the control method comprising:

receiving from an external signal source a video signal

containing one of plane image data and stereoscopic
image data;
determining whether the received video signal contains the
plane image data or the stereoscopic image data; and

controlling the backlight unit to operate in a power saving
mode while the stereoscopic image data is scanned to the
liquid crystal display panel if the received video signal
contains the stereoscopic image data.

12. The control method according to claim 11, wherein in
the power saving mode, the power supplied to the backlight
unit is controlled.

13. The control method according to claim 11, wherein in
the power saving mode, the power supplied to the backlight
unit is turned off.

14. The control method according to claim 11, wherein the
determining whether the received video signal contains the
plane image data or the stereoscopic image data includes
comparing a vertical blanking interval (VBI) of the video
signal and a predetermined value.

15. The control method according to claim 14, wherein the
determining whether the received video signal contains the
plane image data or the stereoscopic image data further
includes determining if the VBI is greater than or equal to the
predetermined value.

16. The control method according to claim 15, wherein the
predetermined value is one of a VBI of a previous video signal
and a preset interval.

17. The control method according to claim 11, wherein the
controlling the backlight unit further includes controlling the
backlight unit to operate in a normal mode during the VBI of
the video signal.
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