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DEVICE AND METHOD FOR REDUCING

POWER CONSUMPTION REDUCTION OF

LIQUID CRYSTAL DISPLAY, AND LIQUID
CRYSTAL DISPLAY

TECHNICAL FIELD

[0001] The present disclosure belongs to the technical
field of a liquid crystal display, and in particular, relates to
a device and a method for reducing power consumption
reduction of a liquid crystal display, and a liquid crystal
display.

BACKGROUND ART

[0002] With the development of photoelectric and semi-
conductor technologies, it also promotes the rapid develop-
ment of a flat panel display (FPD). Among various flat panel
displays, a liquid crystal display (LCD) has been applied to
all aspects of life since it has many advantages, such as high
space utilization efliciency, low power consumption, zero
radiation, low electromagnetic interference and so on.
[0003] In an LCD, a backlight has a power consumption
occupying 70% to 80% of the total power consumption of
the LCD. As the intelligent terminal gets thinner and thinner,
a capacity of built-in batteries thereof also gets smaller and
smaller, and thus how to make the intelligent terminal to
save more power becomes a consistent goal in the industry.
[0004] Content Adaptive Backlight Control (CABC) is a
technique for adjusting backlight brightness to save back-
light power consumption, and its principle is to detect an
average brightness of a picture displayed on a liquid crystal
display, to adaptively reduce the backlight brightness of the
liquid crystal display based on the detected average bright-
ness, and meanwhile to increase a grayscale value of the
picture displayed on the liquid crystal display, thereby
compensating the displayed picture the brightness of
reduced due to the decreasing of the backlight brightness.
[0005] However, in the prior art, a content adaptive back-
light control adjustment is performed on the backlight
corresponding to the whole screen of the liquid crystal
display, but it is impossible to perform the content adaptive
backlight control adjustment on a specific area, for example,
a screen area not viewed by the viewer.

SUMMARY

[0006] In order to solve the above problem existing in the
prior arts, an object of the present disclosure is to provide a
device and a method for reducing power consumption
reduction of a liquid crystal display for implementing intel-
ligently partitioning dynamic backlight control, and a liquid
crystal display.

[0007] According to an aspect of the present disclosure, a
device for reducing power consumption of a liquid crystal
display is provided, which includes a screen area acquisition
module for acquiring a first screen area being viewed and a
second screen area not being viewed while a viewer watches
a screen of the liquid crystal display, and a dynamic back-
light control module for performing a dynamic backlight
control adjustment on the second screen area.

[0008] Furthermore, the screen area acquisition module
includes a view locating unit for acquiring a viewing angle
of eyes of the viewer while the viewer watches the screen of
the liquid crystal display. a processing unit for determining
the first screen area being viewed based on the acquired
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viewing angle of eyes of the viewer, and a first calculating
unit for subtracting the first screen area by the screen of the
liquid crystal display to calculate the second screen area.

[0009] Furthermore, the dynamic backlight control mod-
ule includes a receiving unit for receiving externally input
image data, a characteristic parameter extraction unit for
extracting a characteristic parameter of the image data
corresponding to the second screen area in the image data,
a second calculating unit for calculating a backlight adjust-
ment factor based on the extracted characteristic parameter,
a backlight adjustment unit for adjusting brightness of the
backlight corresponding to the second screen area based on
the backlight adjustment factor, and a grayscale value com-
pensation unit for compensating a grayscale value of pixels
corresponding to the second screen area based on the
backlight adjustment factor.

[0010] According to another aspect of the present disclo-
sure, a liquid crystal display including the above device is
provided.

[0011] According to yet another aspect of the present
disclosure, a method for reducing power consumption of the
liquid crystal display is provided, which includes acquiring
a first screen area being viewed and a second screen area not
being viewed while a viewer watches a screen of the liquid
crystal display, and performing a dynamic backlight control
adjustment on the second screen area.

[0012] Further, the acquiring of the first screen area being
viewed and the second screen area not being viewed while
the viewer watches the screen of the liquid crystal display
specifically includes acquiring a viewing angle of eyes of the
viewer while the viewer watches the screen of the liquid
crystal display. determining the first screen area being
viewed based on the acquired viewing angle of eyes of the
viewer, and subtracting the first screen area by the screen of
the liquid crystal display to obtain the second screen area.

[0013] Further, the performing of the dynamic backlight
control adjustment on the second screen area specifically
includes receiving externally input image data, extracting a
characteristic parameter of the image data corresponding to
the second screen area in the image data, calculating a
backlight adjustment factor based on the extracted charac-
teristic parameter, adjusting brightness of the backlight
corresponding to the second screen area based on the
backlight adjustment factor, and compensating a grayscale
value of pixels corresponding to the second screen area
based on the backlight adjustment factor.

[0014] The present disclosure has such an advantageous
effect that the device and method for reducing power con-
sumption of the liquid crystal display realizes intelligently
partitioning dynamic backlight control to the screen of the
liquid crystal display and also reduces the power consump-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] These and other aspects, features and advantages of
embodiments of the present disclosure will become more
apparent from the following description of the embodi-
ments, taken in conjunction with the accompanying draw-
ings in which:

[0016] FIG. 1 is a schematic view of region partition of a
liquid crystal panel and a backlight module according to an
embodiment of the present disclosure;
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[0017] FIG. 2 is a schematic structural view of a liquid
crystal display according to an embodiment of the present
disclosure; and

[0018] FIG. 3 is a flow diagram of a method for reducing
power consumption of a liquid crystal display according to
an embodiment of the present disclosure.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0019] Embodiments of the present disclosure will be
described in detail below by referring to the accompanying
drawings. However, the present disclosure can be imple-
mented in many different forms, and should not be construed
to be limited to detailed description set forth herein. Instead,
these embodiments are provided for explaining the principle
and actual application of the present disclosure, so that other
skilled in the art can understand various embodiments and
amendments which are suitable for specific intended appli-
cations of the present disclosure.

[0020] FIG. 1 is a schematic view of region partition of a
liquid crystal panel and a backlight module according to an
embodiment of the present disclosure. In FIG. 1, a left
portion represents a region partition view of the liquid
crystal panel, and a right portion represents a region partition
view of the backlight module.

[0021] Referring to FIG. 1, a liquid crystal panel 10 is
partitioned into Mx1 rectangular panel partitions (1, 1), . . .
(M, 1) in a column direction, and a backlight module 20 is
partitioned into Mx1 rectangular backlight partitions (1, 1),
... (M, 1) in the column direction, wherein a rectangular
panel partition (i, 1) corresponds to a rectangular backlight
partition (i, 1), and 1=i<M.

[0022] Here, only one region partition method of the
liquid crystal panel 10 and the backlight module 20 is
illustrated, but the present disclosure is not limited hereto.
For example, the liquid crystal panel 10 and the backlight
module 20 can be divided into 1xN partitions in a row
direction, wherein a rectangular panel partition (1, j) corre-
sponds to a rectangular backlight partition (1, j), and 1<j=N;
or the liquid crystal panel 10 and the backlight module 20
can be divided into MxN partitions in column and row
directions by array dividing, wherein a rectangular panel
partition (i, j) corresponds to a rectangular backlight parti-
tion (i, j), and 1<i<M and 1<j<N.

[0023] FIG. 2 is a schematic structural view of a liquid
crystal display according to an embodiment of the present
disclosure.

[0024] Referring to FIG. 2, the liquid crystal display
according to an embodiment of the present disclosure
includes a liquid crystal panel 10, a backlight module 20 and
a power consumption reduction device 30.

[0025] Inparticular, when a viewer watches a screen of the
liquid crystal display, he/she cannot watch the whole screen,
but only can watch a partial screen area of the whole screen
due to limitation of viewing angle of eyes. In this case, a
backlight dynamic adjustment is performed on a screen area
not being viewed by the eyes of the viewer rather than the
screen area being viewed by the eyes of the viewer, which
can dynamically adjust and control the backlight of the
screen more intelligently and can reduce power consumption
as well. The specific description is presented as follows.
[0026] The power consumption reduction device 30
includes a screen area acquisition module 31 and a dynamic
backlight control module 32.
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[0027] The screen area acquisition module 31 is config-
ured to acquire a first screen area 11 being viewed by the
viewer and a second screen area 12 not being viewed by the
viewer while the viewer watches a screen of the liquid
crystal display. The dynamic backlight control module 32 is
configured to perform a dynamic backlight control adjust-
ment only on the second screen area 12, but not to perform
the dynamic backlight control adjustment on the first screen
area 11.

[0028] Referring to FIG. 2 again, the screen area acquisi-
tion module 31 includes a view locating unit 311, a pro-
cessing unit 312 and a first calculating unit 313.

[0029] The view locating unit 311 is configured to acquire
a viewing angle of eyes of the viewer (also referred to as
“viewing angle of the viewer”) while the viewer watches the
screen of the liquid crystal display. In the present embodi-
ment, the view locating unit 311 can include a camera and
a biosensor, and can acquire the viewing angle of eyes while
the viewer watches the liquid crystal display through the
camera and the biosensor, but the present disclosure is not
limited hereto.

[0030] The processing unit 312 is configured to determine
the first screen area 11 being viewed based on the acquired
viewing angle of eyes of the viewer. Here, the processing
unit 312 can determine the area covered by the viewing
angle on the screen based on the viewing angle of eyes of the
viewer, and thus determine the first screen area 11. In the
present embodiment, assuming that the viewing angle of the
eyes of the viewer covers a rectangular panel partition (1. 1),
a rectangular backlight partition (1,1), a rectangular panel
partition (2, 1) and a rectangular backlight partition (2, 1),
thus in the present embodiment, the first screen area 11
includes the rectangular panel partition (1, 1), the rectangu-
lar backlight partition (1,1), the rectangular panel partition
(2, 1) and the rectangular backlight partition (2, 1), but the
present disclosure is not limited hereto.

[0031] The first calculating unit 313 is configured to
subtract the first screen area 11 by the whole screen of the
liquid crystal display to calculate the second screen area 12.
That is to say, the rectangular panel partitions and the
rectangular backlight partitions that are not covered by the
viewing angle of the eyes of the viewer are the second screen
area 12, and thus in the present embodiment, the second
screen area 12 includes a rectangular panel partition (3, 1),
..., a rectangular panel partition (M, 1), and a rectangular
backlight partition (3, 1), . . ., and a rectangular backlight
partition (M, 1), but the present disclosure is not limited
hereto.

[0032] The dynamic backlight control module 32 includes
a receiving unit 321, a characteristic parameter extraction
unit 322, a second calculating unit 323, a backlight adjust-
ment unit 324 and a grayscale value compensation unit 325.
[0033] The receiving unit 321 is configured to receive
externally input image data. Here, the externally input image
data is provided for all the pixels in the whole liquid crystal
panel 10. The image data may be RGB values input, for
example.

[0034] The characteristic parameter extraction unit 322 is
configured to extract a characteristic parameter of the image
data corresponding to the second screen area 12 in the image
data. As another embodiment of the present disclosure, the
characteristic parameter extraction unit 322 can also be
configured to extract a characteristic parameter of the image
data (that is, the input entire image data).
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[0035] The second calculating unit 323 is configured to
calculate a backlight adjustment factor based on the
extracted characteristic parameter.

[0036] The backlight adjustment unit 324 is configured to
adjust brightness of the backlight corresponding to the
second screen area 12 based on the backlight adjustment
factor. Here, the backlight adjustment unit 324 can also be
configured to receive a feedback signal provided by the
processing unit 312, wherein the feedback signal includes a
signal to not perform backlight brightness adjustment on the
first screen area 11. Particularly, the backlight adjustment
unit 324 adjusts a duty ratio of a PWM signal provided to a
light source (e.g., an LED) of the rectangular backlight
partition (3, 1), . . ., rectangular backlight partition (M, 1)
of the second screen area 12 based on the backlight adjust-
ment factor, so as to adjust and reduce the brightness of the
light source, thereby realizing the brightness adjustment of
the backlight corresponding to the second screen area 12.
[0037] The grayscale value compensation unit 325 is
configured to compensate a grayscale value of pixels cor-
responding to the second screen area 12 based on the
backlight adjustment factor. In specific, the grayscale value
compensation unit 325 compensates a grayscale value of
pixels corresponding to the rectangular panel partition (3, 1),
.. ., rectangular panel partition (M, 1) of the second screen
area 12 based on the backlight adjustment factor.

[0038] For example, the backlight adjustment unit 324
adjusts the light source of the rectangular backlight partition
(3, 1), . . ., rectangular backlight partition (M, 1) of the
second screen area 12 based on the backlight adjustment
factor to reduce the brightness of the light source by 30%.
Accordingly, the grayscale value compensation unit 325
compensates the grayscale value of the pixels of the rect-
angular panel partition (3, 1), . . ., rectangular panel partition
(M, 1) of the second screen area 12 to increase the grayscale
value by 30%. Thus, the brightness of the light source is
reduced without changing the brightness of the display
image in the second screen area, thereby reducing power
consumption.

[0039] FIG. 3 is a flow diagram of a method for reducing
power consumption of a liquid crystal display according to
an embodiment of the present disclosure.

[0040] Referring to FIGS. 2 and 3, the method for reduc-
ing power consumption of the liquid crystal display accord-
ing to an embodiment of the present disclosure includes
Steps S310 and S320.

[0041] In specific, in Step S310, the screen area acquisi-
tion module 31 acquires a first screen area 11 being viewed
by the viewer and a second screen area 12 not being viewed
by the viewer.

[0042] The specific method of realizing Step S310
includes the followings.

[0043] In Step S311, the view locating unit 311 acquires a
viewing angle of eyes of the viewer while the viewer
watches the screen of the liquid crystal display. In addition,
in Step S311, the view locating unit 311 can include a
camera and a biosensor, and can acquire the viewing angle
of eyes while the viewer watches the liquid crystal display
through the camera and the biosensor.

[0044] In Step S312, the processing unit 312 determines
the first screen area 11 being viewed based on the acquired
viewing angle of eyes of the viewer. In addition, in Step
S312, the processing unit 312 can determine the area cov-
ered by the viewing angle on the screen based on the
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viewing angle of eyes of the viewer, and thus determine the
first screen area 11. Assuming that the viewing angle of the
eyes of the viewer covers a rectangular panel partition (1, 1),
a rectangular backlight partition (1,1), a rectangular panel
partition (2, 1) and a rectangular backlight partition (2, 1),
and thus in Step S312, the first screen area 11 includes the
rectangular panel partition (1, 1), the rectangular backlight
partition (1,1), the rectangular panel partition (2, 1) and the
rectangular backlight partition (2, 1).

[0045] In Step S313, the first calculating unit 313 subtracts
the first screen area 11 from the whole screen of the liquid
crystal display to calculate the second screen area 12. That
is to say, in Step S313, the rectangular panel partitions and
the rectangular backlight partitions that are not covered by
the viewing angle of eyes of the viewer are the second screen
area 12, that is, the second screen area 12 includes a
rectangular panel partition (3, 1), . . . , a rectangular panel
partition (M, 1), and a rectangular backlight partition (3, 1),
..., and a rectangular backlight partition (M, 1).

[0046] In Step $320, a dynamic backlight control module
32 only performs a dynamic backlight control adjustment on
the second screen area 12.

[0047] The specific method of realizing Step S$320
includes the followings.

[0048] In Step S321, the receiving unit 321 receives
externally input image data. In addition, in Step S321, the
externally input image data is provided for all the pixels in
the whole liquid crystal panel 10, wherein the image data
may be input RGB values, for example.

[0049] In Step S322, the characteristic parameter extrac-
tion unit 322 extracts a characteristic parameter of the image
data corresponding to the second screen area 12 in the image
data. As another alternative step of step S322, the charac-
teristic parameter extraction unit 322 can also extract a
characteristic parameter of the image data (that is, the input
entire image data).

[0050] In Step S323, the second calculating unit 323
calculates a backlight adjustment factor based on the
extracted characteristic parameter.

[0051] In Step S324, the backlight adjustment unit 324
adjusts the brightness of the backlight corresponding to the
second screen area 12 based on the backlight adjustment
factor. In addition, in Step S324, the backlight adjustment
unit 324 can also receive a feedback signal provided by the
processing unit 312 and the first calculating unit 313,
wherein the feedback signal includes a signal to perform
backlight brightness adjustment on the second screen area
12 and a signal to not perform backlight brightness adjust-
ment on the first screen area 11. Further, the backlight
adjustment unit 324 adjusts a duty ratio of a PWM signal
provided to a light source (e.g., LED) of the rectangular
backlight partition (3, 1), . . . , rectangular backlight partition
(M, 1) of the second screen area 12 based on the backlight
adjustment factor, so as to adjust and reduce the brightness
of the light source, thereby realizing the brightness adjust-
ment of the backlight corresponding to the second screen
area 12.

[0052] In Step S325, the grayscale value compensation
unit 325 compensates a grayscale value of pixels corre-
sponding to the second screen area 12 based on the backlight
adjustment factor. In addition, in Step S325, the grayscale
value compensation unit 325 compensates a grayscale value
of pixels corresponding to the rectangular panel partition (3,
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1), . . ., rectangular panel partition (M, 1) of the second
screen area 12 based on the backlight adjustment factor.
[0053] In the power consumption reduction method of the
liquid crystal display according to the embodiment of the
present disclosure, the backlight adjustment unit 324 adjusts
the light source of the rectangular backlight partition (3, 1),
. ., rectangular backlight partition (M, 1) of the second
screen area 12 based on the backlight adjustment factor to
reduce the brightness of the light source by 30%. Accord-
ingly, the grayscale value compensation unit 325 compen-
sates the grayscale value of pixels of the rectangular panel
partition (3, 1), . . . , rectangular panel partition (M, 1) of the
second screen area 12 to increase the grayscale value by
30%. Thus, the brightness of the light source is reduced
without changing the brightness of the display image in the
second screen area, thereby reducing power consumption.
[0054] In conclusion, the device and method for reducing
power consumption of the liquid crystal display according to
the embodiment of the present disclosure realize intelli-
gently partitioning dynamic backlight control to the screen
of the liquid crystal display and also reduce the power
consumption.
[0055] Although the present invention is described with
reference to the special exemplary embodiments, while
those skilled in the art will understand that various changes
in form and details may be made therein without departing
from the spirit and scope of the disclosure as defined by the
appended claims and its equivalents.

What is claimed is:

1. A device for reducing power consumption of a liquid

crystal display, comprising:

a screen area acquisition module for acquiring a first
screen area being viewed and a second screen area not
being viewed while a viewer watches a screen of the
liquid crystal display; and

a dynamic backlight control module for performing a
dynamic backlight control adjustment on the second
screen area.

2. The device of claim 1, wherein the screen area acqui-

sition module comprises:

a view locating unit for acquiring a viewing angle of eyes
of the viewer while the viewer watches the screen of the
liquid crystal display;

a processing unit for determining the first screen area
being viewed based on the acquired viewing angle of
eyes of the viewer; and

a first calculating unit for subtracting the first screen area
from the screen of the liquid crystal display to calculate
the second screen area.

3. The device of claim 1, wherein the dynamic backlight

control module comprises:

a receiving unit for receiving externally input image data;

a characteristic parameter extraction unit for extracting a
characteristic parameter of the image data correspond-
ing to the second screen area in the image data;

a second calculating unit for calculating a backlight
adjustment factor based on the extracted characteristic
parameter;

a backlight adjustment unit for adjusting brightness of the
backlight corresponding to the second screen area
based on the backlight adjustment factor; and

a grayscale value compensation unit for compensating a
grayscale value of pixels corresponding to the second
screen area based on the backlight adjustment factor.
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4. The device of claim 2, wherein the dynamic backlight
control module comprises:

a receiving unit for receiving externally input image data;

a characteristic parameter extraction unit for extracting a
characteristic parameter of the image data correspond-
ing to the second screen area in the image data;

a second calculating unit for calculating a backlight
adjustment factor based on the extracted characteristic
parameter;

a backlight adjustment unit for adjusting brightness of the
backlight corresponding to the second screen area
based on the backlight adjustment factor; and

a grayscale value compensation unit for compensating a
grayscale value of pixels corresponding to the second
screen area based on the backlight adjustment factor.

5. A liquid crystal display, comprising the device of claim
1.

6. A method for reducing power consumption of a liquid
crystal display, comprising:

acquiring a first screen area being viewed and a second
screen area not being viewed while a viewer watches a
screen of the liquid crystal display; and

performing a dynamic backlight control adjustment on the
second screen area.

7. The method of claim 6, wherein the acquiring of the
first screen area being viewed and the second screen area not
being viewed while the viewer watches the screen of the
liquid crystal display comprises:

acquiring a viewing angle of eyes of the viewer while the
viewer watches the screen of the liquid crystal display;

determining the first screen area being viewed based on
the acquired viewing angle of eyes of the viewer; and

subtracting the first screen area from the screen of the
liquid crystal display to obtain the second screen area.

8. The method of claim 6, wherein the performing of the
dynamic backlight control adjustment on the second screen
area comprises:

receiving externally input image data;

extracting a characteristic parameter of the image data
corresponding to the second screen area in the image
data;

calculating a backlight adjustment factor based on the
extracted characteristic parameter;

adjusting brightness of the backlight corresponding to the
second screen area based on the backlight adjustment
factor; and

compensating a grayscale value of pixels corresponding
to the second screen area based on the backlight
adjustment factor.

9. The method of claim 7, wherein the performing of the
dynamic backlight control adjustment on the second screen
area comprises:

receiving externally input image data;

extracting a characteristic parameter of the image data
corresponding to the second screen area in the image
data;

calculating a backlight adjustment factor based on the
extracted characteristic parameter;

adjusting brightness of the backlight corresponding to the
second screen area based on the backlight adjustment
factor; and
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compensating a grayscale value of pixels corresponding
to the second screen area based on the backlight
adjustment factor.
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