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LIQUID CRYSTAL DISPLAY METHOD AND
DEVICE, AND STORAGE MEDIUM

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based on and claims priority of
the Chinese Patent Application No. 201510772732.7, filed
on Nov. 12, 2015, which is incorporated herein by reference
in its entirety.

TECHNICAL FIELD

[0002] The present disclosure is related to a liquid crystal
display, and more particularly, to a liquid crystal display
method and device, and a storage medium.

BACKGROUND

[0003] Since most terminals are powered by rechargeable
batteries, it is very important to control their power con-
sumptions.

[0004] At present, there are three major power consumers
in a terminal: the liquid crystal panel, the display chip and
the backlight. In the related arts, power consumption of
terminals is reduced by decreasing power drained by their
backlight.

SUMMARY

[0005] This Summary is provided to introduce a selection
of concepts in a simplified form that are further described
below in the Detailed Description. This Summary is not
intended to identify key features or essential features of the
claimed subject matter, nor is it intended to be used to limit
the scope of the claimed subject matter.

[0006] To solve the problems of reducing power consump-
tion of terminals, the present disclosure provides a liquid
crystal display method and device, and a storage medium,
the details of which are described in the following.

[0007] According to a first aspect of the present disclo-
sure, there is provided a liquid crystal display method,
comprising acquiring a pixel grayscale value of each row of
a content displayed on a liquid crystal panel, determining
whether the pixel grayscale values of a plurality of the pixels
in an i-th row of the displayed content are lower than a
predetermined value, setting a refresh rate of the i-th row of
the displayed content to a first refresh rate when the pixel
grayscale values of the plurality of pixels in the i-th row are
lower than the predetermined value; and determining
whether at least one pixel grayscale value of the pixels in a
j-th row is not lower than the predetermined value, and
setting a refresh rate of the j-th row in the displayed content
to a second refresh rate when at least one grayscale value of
the pixels in the j-th row is not lower than the predetermined
value. The first refresh rate is lower than the second refresh
rate.

[0008] Setting a refresh rate of an i-th row in the displayed
content to a first refresh rate when the grayscale values of the
plurality of pixels in the i-th row are lower than a predeter-
mined value may include sending to a display chip a refresh
rate setting instruction corresponding to the i-th row, and
causing the display chip to set the refresh rate of the i-th row
to the first refresh rate in response to the refresh rate setting
instruction.

[0009] Setting a refresh rate of an i-th row in the displayed
content to a first refresh rate when the grayscale values of the
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plurality of pixels in the i-th row are lower than the prede-
termined value may include causing a display chip to set a
refresh rate of an i-th row in the displayed content to a first
refresh rate if the grayscale values of the plurality of pixels
in the i-th row are lower than the predetermined value.
[0010] The method may further include re-acquiring a
pixel grayscale value of each row in the displayed content on
the liquid crystal panel when the content has changed.
[0011] The method may further include acquiring a current
display mode. A display mode may include a static display
mode and a dynamic display mode. The static display mode
is a display mode in which the displayed content remains
unchanged for a predetermined period of time, and the
dynamic display mode is a display mode in which the
displayed content is changed within the predetermined
period of time. The method may further include acquiring a
pixel grayscale value of each row in the displayed content on
the liquid crystal panel when the current display mode is in
the static display mode.

[0012] According to a second aspect of the present dis-
closure, there is provided a liquid crystal display device,
including an acquiring module configured to acquire pixel
grayscale values of selected pixels of a row in a displayed
content on a liquid crystal panel, a first setting module
configured to set a refresh rate of an i-th row in the displayed
content to a first refresh rate when the grayscale values of the
selected pixels in the i-th row are lower than a predetermined
value, and a second setting module configured to set a
refresh rate of a j-th row in the displayed content to a second
refresh rate when there is one grayscale value of the selected
pixels in the j-th row are not lower than the predetermined
value. The first refresh rate is lower than the second refresh
rate.

[0013] Optionally, the first setting module includes a first
sending sub-module configured to cause a processor to send
to a display chip a refresh rate setting instruction corre-
sponding to the i-th row if the grayscale values of all the
pixels in the i-th row are lower than the predetermined value,
and a first setting sub-module configured to cause the
display chip to set the refresh rate of the i-th row to the first
refresh rate in response to the refresh rate setting instruction.
[0014] The first setting module may be further configured
to cause a display chip to set a refresh rate of an i-th row in
the displayed content to a first refresh rate when the gray-
scale values of the selected pixels in the i-th row are lower
than the predetermined value. The acquiring module is
further configured to re-acquire a pixel grayscale value of
each row in the displayed content on the liquid crystal panel
if the content has changed.

[0015] The device further includes a mode acquiring mod-
ule configured to acquire a current display mode. A display
mode may include a static display mode and a dynamic
display mode. The static display mode is a display mode in
which the displayed content remains unchanged for a pre-
determined period of time, and the dynamic display mode is
a display mode in which the displayed content is changed
within the predetermined period of time. The acquiring
module may be further configured to acquire a pixel gray-
scale value of each row in the displayed content on the liquid
crystal panel if the current display mode is in the static
display mode.

[0016] According to a third aspect of the present disclo-
sure, there is provided a liquid crystal display device,
including a processor, a display chip coupled to the proces-
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sor, and a memory storing instructions executable by the
processor. The processor or the display chip is configured to
acquire pixel grayscale values of each row in a displayed
content on a liquid crystal panel, determine whether the
pixel grayscale values of the selected pixels in an i-th row of
the displayed content are lower than a predetermined value,
set a refresh rate of the i-th row of the displayed content to
a first refresh rate when the pixel grayscale values of the
selected pixels of the i-th row are lower than the predeter-
mined value, determine whether at least one pixel grayscale
value of the pixels in a j-th row is not lower than the
predetermined value, and set a refresh rate of the j-th row in
the displayed content to a second refresh rate when the at
least one grayscale value of the pixels in the j-th row are not
lower than the predetermined value. The first refresh rate is
lower than the second refresh rate.

[0017] According to a fourth aspect of the embodiments of
the present disclosure, there is provided a non-transitory
computer-readable storage medium having stored therein
instructions that, when executed by a processor of a termi-
nal, causes the terminal to perform a liquid crystal display
method, the method including acquiring a pixel grayscale
value of each row in a displayed content on a liquid crystal
panel, determining whether the pixel grayscale values of the
selected pixels in an i-th row of the displayed content are
lower than a predetermined value, setting a refresh rate of an
i-th row in the displayed content to a first refresh rate if the
grayscale values of the selected pixels in the i-th row are
lower than a predetermined value, determining whether at
least one pixel grayscale value of the pixels in a j-th row is
not lower than the predetermined value, and setting a refresh
rate of the j-th row in the displayed content to a second
refresh rate when at least one grayscale value of the pixels
in the j-th row is not lower than the predetermined value.
The first refresh rate is lower than the second refresh rate.

[0018] The technical solution provided by the embodi-
ments of the present disclosure may have the following
advantageous effects. By acquiring a pixel grayscale value
of each row in a displayed content on a liquid crystal panel,
setting a refresh rate of an i-th row in the displayed content
to a first refresh rate if the grayscale values of the pixels in
the i-th row are lower than a predetermined value, and
setting a refresh rate of a j-th row in the displayed content
to a second refresh rate if there is one grayscale value of the
pixels in the j-th row are not lower than a predetermined
value, the present disclosure solves a technical problem in
the related arts where the power consumed by terminals is
reduced by merely decreasing the power drained by the
backlight. According to the present disclosure, different
refresh rates can be set for brighter and darker rows in a
displayed content, which can reduce the power consumption
of the liquid crystal panel and further reduce the power
consumption of the terminal.

[0019] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary only and are not restrictive of the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The accompanying drawings, which are incorpo-
rated in and constitute a part of this specification, illustrate
embodiments consistent with the disclosure and, together
with the description, serve to explain the principles of the
disclosure.
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[0021] FIG. 1 is a schematic drawing showing a terminal
according to embodiments of the present disclosure;
[0022] FIG. 2 is a schematic drawing showing an arrange-
ment of liquid crystal cells according to embodiments of the
present disclosure;

[0023] FIG. 3 is a flow chart showing a liquid crystal
display method according to an exemplary embodiment;
[0024] FIG. 4 is a flow chart showing a liquid crystal
display method according to another exemplary embodi-
ment;

[0025] FIG. 5 is a flow chart showing a liquid crystal
display method according to yet another exemplary embodi-
ment;

[0026] FIG. 6 is a flow chart showing a liquid crystal
display method according to yet another exemplary embodi-
ment;

[0027] FIG. 7 is a schematic diagram showing a displayed
content according to an exemplary embodiment;

[0028] FIG. 8 is a block diagram showing a liquid crystal
display device according to an exemplary embodiment;
[0029] FIG. 9 is a block diagram showing a liquid crystal
display device according to another exemplary embodiment;
[0030] FIG. 10 is a block diagram showing a liquid crystal
display device according to yet another exemplary embodi-
ment;

[0031] FIG. 11 is a block diagram showing a liquid crystal
display device according to yet another exemplary embodi-
ment; and

[0032] FIG. 12 is a block diagram showing a liquid crystal
display device according to yet another exemplary embodi-
ment.

DETAILED DESCRIPTION

[0033] Reference will now be made in detail to exemplary
embodiments, examples of which are illustrated in the
accompanying drawings. The following description refers to
the accompanying drawings in which the same numbers in
different drawings represent the same or similar elements
unless otherwise presented. The embodiments set forth in
the following description of exemplary embodiments do not
represent all embodiments consistent with the invention.
Instead, they are merely examples of apparatuses and meth-
ods consistent with aspects related to the invention as recited
in the appended claims.

[0034] FIG. 1 is a schematic drawing showing a terminal
according to various embodiments of the present disclosure.
The terminal comprises: a processor 120, a display chip 140,
and a liquid crystal panel 160. The terminal may be a smart
handset, a smart TV, a tablet, an ebook reader, a MP3
(Moving Picture Experts Group Audio Layer I1II) or MP4
(Moving Picture Experts Group Audio Layer IV) player, a
laptop computer, such as a photo camera, a video camera, or
the like.

[0035] The processor 120 may be an application processor
or a graphic processor. Further details on the processor 120
are described below in reference to FIG. 12. The display
chip 140 may comprise a DDIC (Display Driver Integrated
Circuit), and control contents displayed on the liquid crystal
panel 160. The liquid crystal panel 160 can display contents
according to the control of the display chip 140. Normally,
the display chip 140 refreshes the liquid crystal panel 160 at
a predetermined refresh rate of, e.g., 60 Hz.

[0036] FIG. 2 is a structure schematic diagram showing a
liquid crystal panel 160 according to embodiments of the
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present disclosure. The liquid crystal panel 160 comprises:
m scan lines, i.e., gateQ through gate(m-1); n data lines, i.e.,
source( through source(n-1); and m*n liquid crystal cells
220. The liquid crystal cells 220 are arranged in an array of
m rows and n columns, with each liquid crystal cell 220
standing for one pixel.

[0037] The display chip is connected respectively to the m
scan lines and the n data lines. Each scan line is connected
to a row of n liquid crystal cells 220, and each data line is
connected to a column of m liquid crystal cells 220, while
each liquid crystal cell 220 is connected to a scan line and
a data line.

[0038] When a content is displayed, the display chip 140
sends a scan signal to the first scan line gate0 so as to set the
liquid crystal cells 220 of the first row to be in an operation
mode. Meanwhile, the display chip also stores the pixel
grayscale values corresponding to the liquid crystal cells 220
of the first row through the data lines source0-source(n-1)
into the liquid crystal cells 220. Then, the display chip
moves on to the second scan line gatel, with the pixel
grayscale values of the liquid crystal cells 220 in the second
row being stored into the liquid crystal cells 220 in the same
way through the data lines source0-source(n—1). This pro-
cess continues until a scan signal is sent to the last scan line
gate(m-1) by the display chip, with the grayscale values
being stored to the liquid crystal cells 220 in the last row,
which marks the completion of refreshing the displayed
content by the display chip 140. The display chip 140
performs such refreshing at a certain frequency, namely the
refresh rate of the liquid crystal panel 160, which is often at
50 Hz or 60 Hz or 144 Hz etc.

[0039] FIG. 3 is a flow chart showing a liquid crystal
display method according to an exemplary embodiment
embodying the liquid crystal display method in a terminal
shown in FIG. 1 by way of example. The method may
comprise the following steps.

[0040] In Step 301, pixel grayscale values of pixels in each
row of a displayed content on a liquid crystal panel are
acquired.

[0041] The displayed content is a frame content repre-
sented on the m by n liquid crystal cells on the liquid crystal
panel 160. The displayed content may include m by n pixels,
each with a respective grayscale value. The grayscale value
may be within the range of 0-255, where 0 corresponds to
black and 255 corresponds to white. In one embodiment,
pixel grayscale values of pixels in selected rows of a
displayed content on a liquid crystal panel are acquired. For
example, pixel grayscale values of every other row in a
displayed content on a liquid crystal panel are acquired.
Optionally, the displayed content may be an image frame, a
video frame, a user interface, etc.

[0042] In Step 302, a refresh rate of an i-th row in the
displayed content is set to a first refresh rate if the grayscale
values of the pixels in the i-th display row are lower than a
predetermined value.

[0043] In Step 303, a refresh rate of a j-th row in the
displayed content is set to a second refresh rate if the
grayscale value of any of the pixels in the j-th row is not
lower than the predetermined value. The i and j are different
integers, and the first refresh rate is lower than the second
refresh rate.

[0044] Since a row of pixels with very low grayscale
values will be shown as (or almost as) black, the row’s fresh
rate can be decreased without spoiling the row’s perceived
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visual quality. Therefore, if all the pixel grayscale values of
the i-th row are lower than the predetermined value, the
refresh rate of the i-th row can be decreased to a lower first
refresh rate. In one embodiment, if the pixel grayscale
values of selected pixels of the i-th row are lower than the
predetermined value, the refresh rate of the i-th row can be
decreased to a lower first refresh rate. For example, if the
pixel grayscale values of every other pixel of the i-th row are
lower than the predetermined value, the refresh rate of the
i-th row can be decreased to a lower first refresh rate.
[0045] The second refresh rate can be a default rate of,
e.g., 50 Hz, 60 Hz or 144 Hz, and the first refresh rate is a
rate of, e.g., 1 Hz, 2 Hz or 5 Hz etc. lower than the second
refresh rate.

[0046] It should be noted that the above step 302 and step
303 do not have to be performed in any particular order.
[0047] In this manner, the liquid crystal display method
provided in this embodiment of the present disclosure
acquires a pixel grayscale value of each row in the displayed
content on the liquid crystal panel, sets a refresh rate of an
i-th row in the displayed content to a first refresh rate if the
grayscale values of the pixels in the i-th row are lower than
a predetermined value, and sets a refresh rate of a j-th row
in the displayed content to a second refresh rate if the
grayscale value of any of the pixels in the j-th row is not
lower than the predetermined value. The first refresh rate is
lower than the second refresh rate. In this regard, the present
disclosure solves a technical problem in the related arts
where the power consumed by terminals is reduced by
merely decreasing the power drained by the backlight.
According to the present disclosure, different refresh rates
can be set respectively for brighter and darker rows in a
displayed content, which can reduce the power consumption
of'the liquid crystal panel and display chip in a terminal and
further reduce the power consumption of the terminal.
[0048] In the above embodiment, the step 301, step 302
and step 303 may be performed by a processor, which
corresponds to the embodiment shown in FIG. 4. The step
301, step 302 and step 303 may also be performed by a
display chip, which corresponds to the embodiment shown
in FIG. 5.

[0049] FIG. 4 is a flow chart showing a liquid crystal
display method according to another exemplary embodi-
ment embodying said liquid crystal display method in a
terminal as shown in FIG. 1 by way of example.

[0050] In Step 401, a pixel grayscale value of each row in
the displayed content on the liquid crystal panel is acquired.
[0051] Each row in the displayed content on the liquid
crystal panel may include n pixels, and each pixel may
include three subpixels of red, green and blue. Both m and
n are positive integers.

[0052] For example, when the liquid crystal panel is
embodied in an 8-bit panel, each of its subpixels will be
assigned 256 luminance levels, i.e., grayscale values. The
color of a pixel is a combination of three subpixels colored
in red, green or blue of various grayscale values, and lower
grayscale values will produce a darker pixel.

[0053] In other example, the liquid crystal panel may be a
10-bit panel or higher, where each subpixels are assigned
more luminance levels.

[0054] A processor may be configured to acquire each
pixel grayscale values of a row in a displayed content. Each
pixel grayscale value may include the grayscale values of
the three components of the red, green and blue. Optionally,
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for each pixel, the highest value Q of the grayscale values of
the three components may be chosen by the processor as the
grayscale value of the pixel.

[0055] The above process may be used for acquiring the
grayscale values of each pixels of the m rows in the
displayed content on the liquid crystal panel. For each
refresh process, the processor may start the above process
from the first row, move on to the next, and continue until
the last row.

[0056] The processor may determine if all the pixel gray-
scale values of a row in a displayed content are lower than
a predetermined value. The predetermined value is a gray-
scale value corresponding to (or nearly to) black, which can
be, e.g., 0 or 5 etc. The predetermined value may be any
reasonable threshold preset on the terminal or customized by
a user, which will not be limited in this disclosure.

[0057] In Step 402, a processor sends to a display chip a
refresh rate setting instruction corresponding to the i-th row
if the grayscale values of all the pixels in the i-th row are
lower than a predetermined value.

[0058] The processor sends a refresh rate setting instruc-
tion to a display chip if the processor determines that all the
pixel grayscale values of the i-th row are lower than a
predetermined value. The processor may skip sending the
refresh rate setting instruction if the i-th row is already at the
first refresh rate.

[0059] In Step 403, the display chip sets the refresh rate of
the i-th row to the first refresh rate in response to the refresh
rate setting instruction.

[0060] Receiving from a processor a refresh rate setting
instruction, the display chip sets the refresh rate of the i-th
row to the first refresh rate. For example, the first refresh rate
may be 1 Hz.

[0061] In Step 404, a processor sends to a display chip a
refresh rate setting instruction corresponding to the j-th row
if the grayscale value of any of the pixels of the j-th row in
the displayed content is not lower than the predetermined
value.

[0062] The processor sends another refresh rate setting
instruction to a display chip if the processor determines that
at least one of the pixel grayscale values of the j-th row is
not lower than a predetermined value. The processor may
skip sending said another refresh rate setting instruction if
the j-th row is already at the second refresh rate.

[0063] In Step 405, the display chip sets the refresh rate of
the j-th row to the second refresh rate in response to the
second refresh rate setting instruction. The first refresh rate
is lower than the second refresh rate.

[0064] Receiving from a processor said another refresh
rate setting instruction, the display chip sets the refresh rate
of the j-th row to the second refresh rate. For example, the
second refresh rate may be 60 Hz.

[0065] The first refresh rate is lower than the second
refresh rate. For example, the first refresh rate is 1 Hz, and
the second refresh rate is 60 Hz.

[0066] It should be noted that the above step 402 and step
404 do not have to be performed in any particular order.
[0067] In step 406, a processor determines whether the
displayed content has changed.

[0068] When the display chip generates displayed con-
tents at a frame rate lower than the refresh rate of the liquid
crystal panel, the processor determines that no content
change has taken place if the displayed content of the current
frame and that of the previous frame are the same. But if the
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content in the current frame is different from that of the
previous frame, the processor determines that the displayed
content has changed.

[0069] At step 407, if content change has taken place, the
processor again acquires a pixel grayscale value of each row
in the displayed content on the liquid crystal panel as in step
401.

[0070] In an implementation, when content change is
detected, the processor begins acquiring a pixel grayscale
value of each row in a displayed content, and re-sends the
refresh rate setting instruction.

[0071] Inanother implementation, when content change is
detected, the processor determines which rows have
changed. For those rows with changed content, the processor
re-executes step 401 to acquire a pixel grayscale value, and
re-sends the refresh rate setting instruction. For those rows
with unchanged content, their refresh rates are left
unchanged as well.

[0072] At step 408, the current refresh rate of each rows
are maintained unchanged by the processor if no content
change has taken place.

[0073] It should be noted that the said “i” and “j” do not
indicate anything particular, and could be used to refer to
any row in a displayed content.

[0074] In this manner, the liquid crystal display method
provided in this embodiment of the present disclosure
acquires a pixel grayscale value of each row in a displayed
content on a liquid crystal panel, sets a refresh rate of an i-th
row in the displayed content to a first refresh rate if the
grayscale values of all the pixels in the i-th row are lower
than a predetermined value, and sets a refresh rate of a j-th
row in the displayed content to a second refresh rate if at
least one grayscale value of the pixels in the j-th row is not
lower than a predetermined value. The present disclosure
solves a technical problem in the related arts where the
power consumed by terminals is reduced by merely decreas-
ing the power drained by the backlight, and different refresh
rates can be set respectively for brighter and darker rows in
a displayed content, which can reduce the power consump-
tion of the liquid crystal panel and display chip in a terminal
and further reduce the power consumption of the terminal.
[0075] In this manner, the method provided in this
embodiment of the present disclosure sets a lower refresh
rate for darker rows in a displayed content while setting a
higher refresh rate for brighter rows, thereby reducing
energy consumed by the terminal without noticeably spoil-
ing the expected visual quality and maintaining the normally
display effect.

[0076] FIG. 5 is a flow chart showing a liquid crystal
display method according to yet another exemplary embodi-
ment embodying said liquid crystal display method in a
terminal as shown in FIG. 1 by way of example.

[0077] In Step 501, a pixel grayscale value of each row in
the displayed content on the liquid crystal panel is acquired.
[0078] Each row in the displayed content on the liquid
crystal panel may include n pixels, each pixel including
three subpixels of red, green and blue.

[0079] For example, when the liquid crystal panel is
embodied in an 8-bit panel, each of its subpixels will be
assigned 256 luminance levels, i.e., grayscale values. The
color of a pixel is a combination of three subpixels colored
in red, green or blue of various grayscale values, and lower
grayscale values will produce a darker pixel.



US 2017/0140718 Al

[0080] Optionally, the liquid crystal panel may also be a
10-bit panel or higher, where each subpixels are assigned
more luminance levels.

[0081] A display chip may be used for acquiring each
pixel gray scale values of a row in a displayed content. Each
pixel grayscale value comprises the grayscale values of the
three components of the red, green and blue. Optionally, for
each pixel, the highest value Q of the grayscale values of the
three components is chosen by the display chip as the
grayscale value of the pixel.

[0082] The above process can be used for acquiring the
grayscale values of each pixels of the m rows in the
displayed content on the liquid crystal panel.

[0083] The display chip determines whether all the pixel
grayscale values of a row in a displayed content are lower
than a predetermined value. The predetermined value is a
grayscale value corresponding to (or nearly to) black, which
can be, e.g., 0 or 5 etc. The predetermined value may be any
reasonable threshold preset on the terminal or customized by
a user, which will not be limited in this disclosure.

[0084] In Step 502, a display chip sets a refresh rate of an
i-th row in the displayed content to a first refresh rate if the
grayscale values of the pixels in the i-th row are lower than
the predetermined value.

[0085] The display chip sets the refresh rate of the i-th row
in the displayed content to a first refresh rate if the grayscale
values of the pixels in the i-th row are lower than a
predetermined value. The display chip may skip changing
the refresh rate if the i-th row is already at the first refresh
rate.

[0086] In Step 503, a display chip sets a refresh rate of a
j-th display row in the displayed content to a second refresh
rate if at least one grayscale value of one of the pixels in the
j-th display row is not lower than the predetermined value.
The first refresh rate is lower than the second refresh rate.
[0087] The display chip sets the refresh rate of the j-th row
to the second refresh rate if the display chip determines that
at least one grayscale value of one of the pixels of the j-th
row is not lower than the predetermined value. The display
chip can skip changing the refresh rate if the j-th row is
already at the second refresh rate.

[0088] Here, the first refresh rate is lower than the second
refresh rate. For example, the first refresh rate is 1 Hz, and
the second refresh rate is 60 Hz.

[0089] It should be noted that said step 502 and step 503
do not have to be performed in any particular order.
[0090] At step 504, a display chip determines if the
displayed content has changed.

[0091] When the display chip generates displayed con-
tents at a frame rate lower than the refresh rate of the liquid
crystal panel, the display chip determines that no content
change has taken place if the displayed content of the current
frame and that of the previous frame are the same. But if the
content in the current frame is different from that of the
previous frame, the display chip determines that the dis-
played content has change.

[0092] At step 505, if content change has taken place, the
display chip re-acquires a pixel grayscale value of each row
in the displayed content on the liquid crystal panel.

[0093] In an implementation, when content change is
detected, the display chip begins acquiring a pixel grayscale
value of each row in a displayed content, and sends the
refresh rate setting instruction.
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[0094] Inanother implementation, when content change is
detected, the display chip detects which rows have changed.
For those rows with changed content, the display chip
re-executes the step 501 to acquire a pixel grayscale value,
and sets the refresh rate setting instruction. For those rows
with unchanged content, their refresh rates are left
unchanged as well.

[0095] At step 506, the current refresh rate of each rows
are maintained by the display chip if no content change has
taken place.

[0096] In this manner, the liquid crystal display method
provided in this embodiment of the present disclosure
acquires a pixel grayscale value of each row in a displayed
content on a liquid crystal panel, sets a refresh rate of an i-th
row in the displayed content to a first refresh rate if the
grayscale values of all the pixels in the i-th row are lower
than a predetermined value, and sets a refresh rate of a j-th
row in the displayed content to a second refresh rate if at
least one grayscale value of the pixels in the j-th row is not
lower than a predetermined value. The first refresh rate is
lower than the second refresh rate, thereby solving a tech-
nical problem in the related arts where the power consumed
by terminals is reduced by merely decreasing the power
drained by the backlight, and different refresh rates can be
set respectively for brighter and darker rows in a displayed
content, which can reduce the power consumption of the
liquid crystal panel and display chip in a terminal and further
reduce the power consumption of the terminal.

[0097] In this manner, the method provided in this
embodiment of the present disclosure sets a lower refresh
rate for darker rows in a displayed content while setting a
higher refresh rate for brighter rows, thereby reducing
energy consumed by the terminal without noticeably spoil-
ing the expected visual quality and maintaining the normally
display effect.

[0098] In this manner, the method provided in this
embodiment of the present disclosure can reduce processor
payload by enabling a display chip to determine whether the
pixel grayscale values are lower than a predetermined value.
[0099] In alternative embodiments based on those shown
in FIG. 4 and FIG. 5, other steps may be involved before the
step 401 and step 501. Optionally, as shown in FIG. 6, the
method can further comprise a step 601 and a step 602.
[0100] In Step 601, a current display mode is determined
between a static display mode and a dynamic display mode.
The static display mode is a display mode in which the
displayed content remains unchanged for a predetermined
period of time. The dynamic display mode is a display mode
in which the displayed content is changed within the pre-
determined period of time.

[0101] A current display mode is the display mode to
which the currently displayed content corresponds. There
are many ways to acquire the current display mode.
[0102] In an implementation, a processor can determine
the current display mode by referring to a currently dis-
played scene. A statically displayed scene where the change
frequency of the displayed content is low can be determined
by the processor to be in a static display mode, while a
dynamically displayed scene where content change is fre-
quent can be determined by the processor to be in dynamic
display mode. For example, a video is a dynamically dis-
played scene and it can be determined to be in the dynamic
display mode when the processor detects a video being
played. In contrast, a locked screen is a statically displayed



US 2017/0140718 Al

scene and it can be determined to be in a static display mode
when the processor detects the locked screen.

[0103] A displayed scene can be pre-classified by a user as
either a static scene or a dynamic scene.

[0104] Inanother implementation, a processor can acquire
the content of the current frame and neighboring frame from
the display buffer to determine if graphic data of the current
frame and its neighboring frame are identical. The display
mode can be determined as static if they are identical, or
dynamic if they are not.

[0105] The current display mode can be acquired by the
processor through other means, and the predetermined
period of time may be of any reasonable span preset on the
terminal or customized by a user, and neither of which will
be limited in this disclosure.

[0106] Optionally, the processor periodically determines
the current display mode at an interval of T, which will not
be limited in this disclosure.

[0107] In Step 602, a pixel grayscale value of each row in
a displayed content on a liquid crystal panel is acquired if the
current display mode is in the static display mode.

[0108] When it is determined that the current display
mode is the static display mode, the processor expects the
currently displayed content to remain unchanged for a
predetermined period of time, and begins acquiring a pixel
grayscale value of each row in the displayed content on the
liquid crystal panel.

[0109] The processor may leave the refresh rate of the
liquid crystal panel unchanged if it is determined that the
current display mode is the dynamic display mode.

[0110] In a specific embodiment, the terminal is embodied
in an electronic album, with the displayed content being an
image frame. The displayed content on the liquid crystal
panel is periodically updated by a new image frame every 5
seconds. Assuming different image frames are designated
respectively as Framel, Frame2, etc., and the content ini-
tially displayed is Framel.

[0111] As shown in FIG. 7, a displayed content is repre-
sented by 20*15 pixels, with the 701 indicating rows 1-8, the
702 indicating rows 9-13, and the 703 indicating rows
14-20.

[0112] Since the current display mode acquired by the
processor is in static display mode, the processor begins
acquiring grayscale values of the 15 pixels in row 1 of the
displayed content. Assuming the predetermined value is five,
and the acquired grayscale values of the 15 pixels in row 1
are all zero. Because all of the grayscale values of the 15
pixels are lower than the predetermined value, i.e., 5, it can
be determined that the content of the row 1 is in black, hence
the refresh rate of the row 1 is set to a first refresh rate 1 Hz.
Similarly, the refresh rates of the rows 2-8 are all set to the
first refresh rate 1 Hz. When pixel grayscale values in row
9 are acquired, eight of the pixels are discovered to be
having a grayscale value of 255. Since they are lager the
predetermined value, the refresh rate of the row 9 is set to
a second refresh rate 60 Hz. Similarly, the refresh rates of the
rows 10-13 are all set to the second refresh rate. When the
pixel grayscale values of row 14 are acquired, all of the
grayscale values of the 15 pixels are lower than the prede-
termined value, so the refresh rate of the row 14 is set to the
first refresh rate 1 Hz. Similarly, the refresh rate of the rows
15-20 are all set to the first refresh rate.

[0113] Because the displayed content is expected to
remain being Framel for the next 5 seconds, the above
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refresh rate settings will remain unchanged, too. That is, the
refresh rates of pixels of rows 1-8 and 14-20 are to remain
at the first refresh rate 1 Hz, while that of pixels of rows 9-13
are to remain at the second refresh rate 1 Hz. When the
displayed content Framel is changed to Frame2, a pixel
grayscale value of each row will be re-acquired and the
refresh rate of each rows will be reset.

[0114] FIG. 8 is a block diagram showing a liquid crystal
display device according to an exemplary embodiment
embodying said liquid crystal display method in a terminal
as shown in FIG. 1 by way of example. The device includes
an acquiring module 802, a first setting module 804, and a
second setting module 806.

[0115] The acquiring module 802 is configured to acquire
a pixel grayscale value of each row in a displayed content on
a liquid crystal panel. The first setting module 804 is
configured to set a refresh rate of an i-th row in the displayed
content to a first refresh rate if the grayscale values of the
pixels in the i-th row are lower than a predetermined value.
The second setting module 806 is configured to set a refresh
rate of a j-th row in the displayed content to a second refresh
rate if at least one grayscale value of any of the pixels in the
j-th row is not lower than the predetermined value. The first
refresh rate is lower than the second refresh rate.

[0116] In this manner, the liquid crystal display device
provided in this embodiment of the present disclosure
acquires a pixel grayscale value of each row in a displayed
content on a liquid crystal panel, sets a refresh rate of an i-th
row in the displayed content to a first refresh rate if the
grayscale values of the pixels in the i-th display row are
lower than a predetermined value, and sets a refresh rate of
a j-th row in the displayed content to a second refresh rate
if at least one grayscale value of any of the pixels in the j-th
row is not lower than a predetermined value. The first refresh
rate is lower than the second refresh rate. The present
disclosure solves a technical problem in the related arts
where the power consumed by terminals is reduced by
merely decreasing the power drained by the backlight, and
different refresh rates can be set respectively for brighter and
darker rows in a displayed content, which can reduce the
power consumption of the liquid crystal panel and display
chip in a terminal and further reduce the power consumption
of the terminal.

[0117] FIG. 9 is a block diagram showing a liquid crystal
display device according to another exemplary embodiment
embodying said liquid crystal display method in a terminal
as shown in FIG. 1 by way of example. The device includes
a mode determining module 901, an acquiring module 902,
and a first setting module 903.

[0118] The mode determining module 901 is configured to
determine a current display mode. A display mode may be
a static display mode and a dynamic display mode. The static
display mode is a display mode in which the displayed
content remains unchanged for a predetermined period of
time, and the dynamic display mode is a display mode in
which the displayed content is changed within the predeter-
mined period of time.

[0119] The acquiring module 902 is configured to acquire
a pixel grayscale value of each row in a displayed content on
a liquid crystal panel if the current display mode is in the
static display mode. The acquiring module 902 is further
configured to re-acquire a pixel grayscale value of each row
in the displayed content on the liquid crystal panel if the
displayed content has changed.
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[0120] The first setting module 903 is configured to set a
refresh rate of an i-th row in the displayed content to the first
refresh rate if the grayscale values of the pixels in the i-th
row are lower than the predetermined value. The first setting
module 903 can be realized through any of two optional
implementations.

[0121] In a first implementation, the first setting module
903 is embodied with a processor and a display chip
together, and comprises a first sending sub-module 903a and
a first setting sub-module 9035, as shown in FIG. 10.
[0122] The first sending sub-module 903a is configured to
cause a processor to send to a display chip a refresh rate
setting instruction corresponding to the i-th row if the
grayscale values of the pixels in the i-th row are lower than
the predetermined value. The first setting sub-module 9035
is configured to cause the display chip to set the refresh rate
of the i-th row to the first refresh rate in response to the
refresh rate setting instruction.

[0123] In a second implementation, the first setting mod-
ule 903 is embodied with a display chip alone, and is in
particular configured to cause a display chip to set a refresh
rate of an i-th row in the displayed content to a first refresh
rate if the grayscale values of the pixels in the i-th row are
lower than the predetermined value.

[0124] A second setting module 904 is configured to set a
refresh rate of a j-th row in the displayed content to a second
refresh rate if at least one grayscale value of the pixels in the
j-th row is not lower than the predetermined value. The first
refresh rate is lower than the second refresh rate.

[0125] The second setting module 904 can also be realized
through two optional implementations corresponding to that
of the first setting module 903.

[0126] If the first setting module 903 is realized through
said first implementation, the second setting module will
correspondingly be embodied with a processor and a display
chip together, and includes a second sending sub-module
904a and a second setting sub-module 9055, as shown in
FIG. 11.

[0127] The second sending sub-module 904« is configured
to cause a processor to send to a display chip a second
refresh rate setting instruction corresponding to the j-th row
if at least one grayscale value of the pixels in the j-th row is
not lower than the predetermined value. The second setting
sub-module 9045 is configured to cause the display chip to
set the refresh rate of the j-th row to a second refresh rate in
respond to the refresh rate setting instruction. The first
refresh rate is lower than the second refresh rate.

[0128] If the first setting module 903 is realized through
said second implementation, the second setting module will
correspondingly be embodied in a display chip alone, and
particularly, be configured to cause the display chip to set a
refresh rate of a j-th row in the displayed content to a second
refresh rate if at least one grayscale value of the pixels in the
j-th row is not lower than the predetermined value. The first
refresh rate is lower than the second refresh rate.

[0129] A determination module 905 is configured to deter-
mine if the displayed content has changed. The determina-
tion module 905 can also function through a processor or a
display chip.

[0130] A controlling module 906 is configured to cause the
display chip to maintain the current refresh rate of each row
at their current levels if no content change has taken place.
[0131] In this manner, the liquid crystal display device
provided in this embodiment of the present disclosure
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acquires a pixel grayscale value of each row in a displayed
content on a liquid crystal panel, sets a refresh rate of an i-th
row in the displayed content to a first refresh rate if the
grayscale values of the pixels in the i-th row are lower than
a predetermined value, and sets a refresh rate of a j-th row
in the displayed content to a second refresh rate if at least
one grayscale value of the pixels in the j-th row is not lower
than a predetermined value. The first refresh rate is lower
than the second refresh rate. In this regard, the present
disclosure solves a technical problem in the related arts
where the power consumed by terminals is reduced by
merely decreasing the power drained by the backlight, and
different refresh rates can be set respectively for brighter and
darker rows in a displayed content, which can reduce the
power consumption of the liquid crystal panel and display
chip in a terminal and further reduce the power consumption
of the terminal.

[0132] In this manner, the device provided in this embodi-
ment of the present disclosure sets a lower refresh rate for
darker rows in a displayed content while setting a higher
refresh rate for brighter rows, thereby reducing energy
consumed by the terminal without significantly spoiling the
expected visual quality and maintaining the normally dis-
play effect.

[0133] With respect to the device in the above embodi-
ments, the specific manners for performing operations for
individual modules therein have been described in detail in
the embodiments regarding the related methods, which will
not be elaborated herein.

[0134] This disclosure also provides an exemplary
embodiment of a liquid crystal display device which can
implement the liquid crystal display method. The liquid
crystal display device includes a processor, a display chip
coupled to the processor, and a memory storing instructions
executable by the processor. The processor or the display
chip is configured to acquire a pixel grayscale value of each
row in a displayed content on a liquid crystal panel, set a
refresh rate of an i-th row in the displayed content to a first
refresh rate if the grayscale values of all the pixels in the i-th
row are lower than a predetermined value, and set a refresh
rate of a j-th row in the displayed content to a second refresh
rate if at least one grayscale value of the pixels in the j-th
row is not lower than the predetermined value. The first
refresh rate is lower than the second refresh rate.

[0135] Optionally, the processor or the display chip is
further configured to cause a processor to send to a display
chip a refresh rate setting instruction corresponding to the
i-th row if the grayscale values of all the pixels in the i-th
row are lower than the predetermined value, and cause the
display chip to set the refresh rate of the i-th row to the first
refresh rate in response to the refresh rate setting instruction.
[0136] The processor or the display chip is further con-
figured to re-acquire a pixel grayscale value of each row in
the displayed content on the liquid crystal panel if the
displayed content has changed.

[0137] The processor or the display chip is further con-
figured to acquire a current display mode. A display mode
may include a static display mode and a dynamic display
mode. The static display mode is a display mode in which
the displayed content remains unchanged for a predeter-
mined period of time, and the dynamic display mode is a
display mode in which the displayed content is changed
within the predetermined period of time. and the processor
or the display chip is further configured to acquire a pixel
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grayscale value of each row in the displayed content on the
liquid crystal panel if the current display mode is in the static
display mode.

[0138] FIG. 12 is a block diagram showing a liquid crystal
display device according to yet another exemplary embodi-
ment. For example, the device 1200 may be a mobile phone,
a computer, a digital broadcast terminal, a messaging device,
a game console, a tablet, a medical device, exercise equip-
ment, a personal digital assistant or the like.

[0139] Referring to FIG. 12, the device 1200 may include
one or more following components: a processing component
1202, a memory 1204, a power supply component 1206, a
multimedia component 1208, an audio component 1210, an
input/output (I/O) interface 1212, a sensor component 1214
and a communication component 1216.

[0140] The processing component 1202 generally controls
the whole operations of the device 1200, for example, the
operations associated with display, phone call, data commu-
nication, camera operation and record operation. The pro-
cessing component 1202 may include one or more proces-
sors 1218 to execute instructions to perform all or part of the
steps in the above described methods. Moreover, the pro-
cessing component 1202 may include one or more modules
which facilitate the interaction between the processing com-
ponent 1202 and other components. For instance, the pro-
cessing component 1202 may include a multimedia module
to facilitate the interaction between the multimedia compo-
nent 1208 and the processing component 1202.

[0141] The memory 1204 is configured to store various
types of data to support the operation performed on the
device 1200. Examples of such data include instructions for
any applications or methods operated on the apparatus 1200,
contact data, phonebook data, messages, pictures, video, etc.
The memory 1204 may be implemented using any type of
volatile or non-volatile memory devices, or a combination
thereof, such as a static random access memory (SRAM), an
electrically erasable programmable read-only memory (EE-
PROM), an erasable programmable read-only memory
(EPROM), a programmable read-only memory (PROM), a
read-only memory (ROM), a magnetic memory, a flash
memory, a magnetic or optical disk.

[0142] The power supply component 1206 provides power
to various components of the device 1200. The power
component 1206 may include a power management system,
one or more power sources, and any other components
associated with the generation, management, and distribu-
tion of power in the device 1200.

[0143] The multimedia component 1208 includes a screen
providing an output interface between the device 1200 and
the user. In some embodiments, the screen may include a
liquid crystal display (LCD) and a touch panel (TP). If the
screen includes the touch panel, the screen may be imple-
mented as a touch screen to receive input signals from the
user. The touch panel includes one or more touch sensors to
sense touches, swipes, and gestures on the touch panel. The
touch sensors may not only sense a boundary of a touch or
swipe action, but also sense a period of time and a pressure
associated with the touch or swipe action. In some embodi-
ments, the multimedia component 1208 includes one front-
facing camera and/or one rear-facing camera. When the
device 1200 is under an operation mode, for example, a
shooting mode or a video mode, the front-facing camera
and/or the rear-facing camera may receive outside multime-
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dia data. Each of the front camera and the rear camera may
be a fixed optical lens system or have focus and optical zoom
capability.

[0144] The audio component 1210 is configured to output
and/or input audio signal. For example, the audio component
1210 includes a microphone (“MIC”) configured to receive
an external audio signal when the device 1200 is in an
operation mode, such as a call mode, a recording mode, and
a voice recognition mode. The received audio signal may be
further stored in the memory 1204 or transmitted via the
communication component 1216. In some embodiments, the
audio component 1210 further comprises a speaker to output
audio signals.

[0145] An I/O interface 1212 provides an interface
between the processing component 1202 and a peripheral
interface module. The above peripheral interface module
may be a keyboard, a click wheel, and button, etc. The
button may include but not limit to home page button,
volume button, start button and lock button.

[0146] The sensor component 1214 includes one or more
sensors and is configured to provide various aspects of the
assessment state for the device 1200. For instance, the
sensor component 1214 may detect an open/closed status of
the device 1200, relative positioning of components, e.g.,
the display and the keypad, of the device 1200, a change in
position of the device 1200 or a component of the device
1200, a presence or absence of user contact with the device
1200, an orientation or an acceleration/deceleration of the
device 1200, and a change in temperature of the device
1200. The sensor component 1214 may include a proximity
sensor configured to detect the presence of nearby objects
without any physical contact. The sensor component 1214
may also include an optical sensor (such as CMOS or a CCD
image sensor) configured to be used in imaging application.
In some embodiments, the sensor assembly 1214 may also
include an acceleration sensor, a gyro sensor, a magnetic
sensor, a pressure sensor or a temperature sensor.

[0147] The communication component 1216 is configured
to facilitate the wired or wireless communication between
the device 1200 and other devices. The device 1200 may
access the wireless network based on a communication
standard, such as Wi-Fi, 2G or 3G, or a combination thereof.
In one exemplary embodiment, the communication compo-
nent 1216 receives a broadcast information or broadcast
associated information from an external broadcast manage-
ment system via a broadcast channel. In one exemplary
embodiment, the communication component 1216 also
includes a Near Field Communication (NFC) module to
facilitate short-range communication. For example, the NFC
module may be based on Radio Frequency Identification
(RFID) technology, Infrared Data Association (IrDA) tech-
nology, Ultra-Wideband (UWB) technology, Bluetooth (BT)
technology and other technologies.

[0148] Inan exemplary embodiment, the device 1200 may
be realized through one or more Application Specific Inte-
grated Circuits (ASIC), a Digital Signal Processor (DSP), a
Digital Signal Processing Device (DSPD), a Programmable
Logic Device (PLD), a Field Programmable Gate Array
(FPGA), a controller, a microcontroller, a microprocessor, or
other electronic elements, and configured to carry out the
liquid crystal display method described above.

[0149] In an exemplary embodiment, a non-transitory
computer-readable storage medium comprising the instruc-
tion is also provided, for example, the memory 1204 includ-
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ing the instruction. The above instruction may be carried out
by the processor 1218 of the device 1200 to complete the
above liquid crystal display method. For example, the non-
transitory computer-readable storage medium may be a
ROM, a random access memory (RAM), a CD-ROM, a
magnetic tape, a floppy disk, an optical data storage devices
and the like.
[0150] Each module discussed above, such as the acquir-
ing module 802, the first setting module 804, the second
setting module 806, may take the form of a packaged
functional hardware unit designed for use with other com-
ponents, a portion of a program code (e.g., software or
firmware) executable by the processor 1202 or the process-
ing circuitry that usually performs a particular function of
related functions, or a self-contained hardware or software
component that interfaces with a larger system, for example.
[0151] Those skilled in the art may easily conceive other
embodiments of the disclosure from consideration of the
specification and practice of the disclosure disclosed here.
This application is intended to cover any variations, uses, or
adaptations of the invention following the general principles
thereof and including such departures from the present
disclosure as come within known or customary practice in
the art. The specification and examples are intended to be
exemplary only, with a true scope and spirit of the invention
being indicated by the following claims.
[0152] It will be appreciated that the present disclosure is
not limited to the exact construction that has been described
above and illustrated in the accompanying drawings, and
that various modifications and changes can be made without
departing from the scope thereof. It is intended that the
scope of the invention only be limited by the appended
claims.
1. A method for displaying content on a liquid crystal
panel, comprising:
acquiring pixel grayscale values of a plurality of pixels in
a row of content displayed on the liquid crystal panel;
determining whether the pixel grayscale values of the
plurality of pixels in an i-th row of the displayed
content are lower than a predetermined value;
setting a refresh rate of the i-th row of the displayed
content to a first refresh rate when the pixel grayscale
values of the plurality of pixels in the i-th row are lower
than the predetermined value;
determining whether at least one pixel grayscale value of
the plurality of pixels in a j-th row is not lower than the
predetermined value; and
setting a refresh rate of the j-th row of the displayed
content to a second refresh rate when at least one pixel
grayscale value of the plurality of pixels in the j-th row
is not lower than the predetermined value,
wherein the first refresh rate is lower than the second
refresh rate.
2. The method according to claim 1, wherein said setting
a refresh rate of the i-th row of the content to a first refresh
rate comprises:
sending to a display chip a refresh rate setting instruction
corresponding to the i-th row in the displayed content.
3. The method according to claim 1, wherein the first
refresh rate is less than 50 Hz.
4. The method according to claim 1, wherein the method
further comprises:
determining whether the content has changed after setting
a refresh rate of the i-th row of the displayed content to
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a first refresh rate or setting a refresh rate of the j-th row
of the displayed content to a second refresh rate; and

acquiring a pixel grayscale value of a row of the changed
content on the liquid crystal panel when the displayed
content has changed.

5. The method according to claim 1, wherein the method
further comprises:

determining whether a row of the content has changed;

and

acquiring pixel grayscale values of pixels of the changed

row when the row of the content has changed.

6. The method according to claim 5, wherein the method
further comprises:

maintaining a refresh rate for the row when the row of the

content has not changed.

7. The method according to claim 1, further comprising:

determining whether the content is in a static display

mode or a dynamic display mode; and

acquiring pixel grayscale values of a row in the displayed

content on the liquid crystal panel when the content is
in the static display mode.

8. The method according to claim 7, wherein the content
remains unchanged for a predetermined period of time when
in the static display mode.

9. The method according to claim 7, further comprising:

maintaining refreshing rates of each row of the content if

the current display mode is in the dynamic mode.

10. A liquid crystal display device, comprising:

a processor;

a display chip coupled to the processor;

a liquid crystal panel; and

a memory storing instructions executable by the proces-

sor;
wherein the processor or the display chip is configured to:
receive pixel grayscale values of selected pixels in a row
of content displayed on the liquid crystal panel;

determine whether the pixel grayscale values of the
selected pixels in an i-th row of the displayed content
are lower than a predetermined value;

set a refresh rate of the i-th row in the displayed content

to a first refresh rate when the grayscale values of the
selected pixels in the i-th row are lower than a prede-
termined value;

determine whether at least one pixel grayscale value of

the selected pixels in a j-th row is not lower than the
predetermined value; and

set a refresh rate of the j-th row in the displayed content

to a second refresh rate when at least one pixel gray-
scale of the selected pixels in the j-th row is not lower
than a predetermined value,

wherein the first refresh rate is lower than the second

refresh rate.

11. The liquid crystal display device according to claim
10, wherein the processor is further configured to send to the
display chip a refresh rate setting instruction corresponding
to the i-th row in the displayed content when the grayscale
values of the selected pixels in the i-th row are lower than
a predetermined value.

12. The liquid crystal display device according to claim
10, wherein the first refresh rate is less than 50 Hz.

13. The liquid crystal display device according to claim
10, wherein the processor or the display chip is further
configured to:



US 2017/0140718 Al

determine whether the content has changed; and

acquire a pixel grayscale value of each row of the changed

content on the liquid crystal panel when the displayed
content has changed.

14. The liquid crystal display device according to claim
10, wherein the processor or the display chip is further
configured to:

determine whether a row of the content has changed; and

acquiring pixel grayscale values of pixels of the changed

row when the row of the content has changed.

15. The liquid crystal display device according to claim
14, wherein the processor or the display chip is further
configured to: maintain a refresh rate for the row when the
row of the content has not changed.

16. The liquid crystal display device according to claim
10, wherein the processor or the display chip is further
configured to:

determine whether the content is in a static display mode

or a dynamic display mode; and

acquire pixel grayscale values of a row of the displayed

content on the liquid crystal panel when the content is
in the static display mode.

17. The liquid crystal display device according to claim
16, wherein the content remains unchanged for a predeter-
mined period of time when in the static display mode.
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18. The liquid crystal display device according to claim
16, wherein the processor or the display chip is further
configured to:

maintain refresh rates of each row of the content if the

current display mode is in the dynamic mode.

19. A non-transitory computer-readable storage medium
having stored therein instructions that, when executed by a
processor of a terminal, causes the terminal to:

acquire pixel grayscale values of pixels in a row of a

displayed content on a liquid crystal panel;

determine whether the pixel grayscale values of the

selected pixels in an i-th row of the displayed content
are lower than a predetermined value;

set a refresh rate of the i-th row in the displayed content

to a first refresh rate when the pixel grayscale values of
the selected pixels in the i-th row are lower than a
predetermined value; and

setting a refresh rate of the i-th row in the displayed

content to a second refresh rate when the at least one
pixel grayscale value of the pixels in the i-th row is not
lower than the predetermined value,

wherein the first refresh rate is lower than the second

refresh rate.



