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IMAGE DISPLAY METHOD AND LIQUID
CRYSTAL DISPLAY DEVICE

FIELD OF THE DISCLOSURE

[0001] The present disclosure relates to a liquid crystal
field, and more particularly to a image display method and
a liquid crystal display device.

BACKGROUND OF THE DISCLOSURE

[0002] RGBW four primary color display technology in
the RGW three primary colors on the basis of the increase
in white pixels, which can improve the penetration of the
LCD panel; at the same time, by using the sub-pixel sharing
algorithm in the same degree of resolution under the premise
of reducing the LCD panel %3 the number of pixels, to
achieve the risk of reducing the production of high resolu-
tion, reducing the backlight power consumption of 40% at
the same time, improve the image contrast effect, so RGBW
LCD panel in the future has a broad space for development.
[0003] However, the RGBW liquid crystal panel also has
an inherent drawback that the optical luminance curve can
not conform to gamma 2.2 when a large viewing angle is
viewed, i.e., a color shift phenomenon occurs. And the
greater the viewing angle, the more obvious the color drift
phenomenon.

[0004] FIG.11isa gamma curve of a prior art liquid crystal
panel at different viewing angles. As shown in FIG. 1, when
the viewing angle is 0°, the gamma value is 2.2. As the
viewing angle changes from 0° to 30° to the angle of oblique
angle of 60°, the gamma curve corresponding to different
viewing angles deviates from the gamma curve correspond-
ing to the viewing angle of 0°, which makes the phenom-
enon of color drift more and more obvious.

[0005] Therefore, how to improve the RGBW LCD panel
color drift phenomenon, thereby improving the RGBW LCD
panel display quality is an urgent problem to be solved.

SUMMARY OF THE DISCLOSURE

[0006] A technical problem that has been mainly solved by
the present disclosure is to provide an image display method
and a liquid crystal display device capable of improving
color drift.

[0007] In order to solve the above-mentioned technical
problems, a technical solution adopted by the present dis-
closure is: providing a liquid crystal panel, the liquid crystal
panel including a plurality of pixel units, each of the pixel
units including four-color sub-pixels; obtaining four-color
sub-pixel data of each pixel unit of the image frame to be
displayed, the four-color sub-pixel data including a red
grayscale value, a green grayscale value, a blue grayscale
value and a white grayscale value; dividing the white
grayscale value into a first white grayscale value and a
second white grayscale value according to a predetermined
rule; the first white gray scale value and the second white
gray scale value are combined with the corresponding red
gray scale value, the green gray scale value and the blue gray
scale value to form a first image frame and a second image
frame, respectively; outputting the first image frame and the
second image frame sequentially to the liquid crystal panel,
wherein the first white gray scale value is less than the white
gray scale value and the white gray scale value is less than
the second white gray scale value; wherein the update

Jan. 17,2019

frequency of the first image frame and the second image
frame is twice the update frequency of the image frame to be
displayed.

[0008] In order to solve the above-mentioned technical
problem, another aspect of the present disclosure is to
provide an image display method including: providing a
liquid crystal panel, the liquid crystal panel including a
plurality of pixel units, each of the pixel units including
four-color sub-pixels; obtaining four-color sub-pixel data of
each pixel unit of the image frame to be displayed, the
four-color sub-pixel data including a red grayscale value, a
green grayscale value, a blue grayscale value and a white
grayscale value; dividing the white grayscale value into a
first white grayscale value and a second white grayscale
value according to a predetermined rule; the first white gray
scale value and the second white gray scale value are
combined with the corresponding red gray scale value, the
green gray scale value and the blue gray scale value to form
a first image frame and a second image frame, respectively;
outputting the first image frame and the second image frame
sequentially to the liquid crystal panel.

[0009] In order to solve the above-mentioned technical
problem, a further aspect of the present disclosure is to
provide a liquid crystal display device including: a liquid
crystal panel including a plurality of pixel units, each of the
pixel units including four-color sub-pixels; a control circuit
coupled to the liquid crystal panel for obtaining four-color
sub-pixel data of each pixel unit of the image frame to be
displayed, the four-color sub-pixel data includes a red gray-
scale value, a green grayscale value, a blue grayscale value,
and a white grayscale value, the white grayscale value is
divided into a first white grayscale value and a second white
grayscale value according to a predetermined rule, the first
white gray scale value and the second white gray scale value
are combined with the corresponding red gray scale value,
the green gray scale value and the blue gray scale value to
form a first image frame and a second image frame, respec-
tively, and the first image frame and the second image frame
are sequentially output to the liquid crystal panel.

[0010] The beneficial effects of the present disclosure are:
the image display method and the liquid crystal display
device of the present disclosure divide the white gray scale
value of the image frame to be displayed into a first white
gray scale value and a second white gray scale value, the first
gray scale value, the second white gray scale value and the
red grayscale value, the green gray scale value and the blue
gray scale value in the image frame to be displayed are
combined to form the first image frame and the second
image frame, the first image frame and the second image
frame are successively output to the liquid crystal panel. In
the above-described manner, the present disclosure can
improve the color drift when viewing the liquid crystal panel
at a large viewing angle, thereby improving the display
quality of the liquid crystal panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1isa gamma curve of a prior art liquid crystal
panel at different viewing angles;

[0012] FIG. 2 is a schematic structural view of a liquid
crystal display device according to an embodiment of the
present disclosure;

[0013] FIG. 3 is a comparison chart of the observation
curve when the LCD panel is viewed before and after the
improvement;
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[0014] FIG. 4 is a flowchart of an image display method
according to an embodiment of the present disclosure.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0015] The use of certain words in the specification and
claims to refer to specific components, it will be understood
by those skilled in the art that the manufacturer may use
different terms to refer to the same components. The present
specification and claims do not serve as a means of distin-
guishing components by differences in names, but rather as
a basis for distinguishing functional differences in compo-
nents. The present disclosure will now be described in detail
with reference to the accompanying drawings and examples.
[0016] FIG. 2 is a schematic structural view of a liquid
crystal display device according to an embodiment of the
present disclosure. As shown in FIG. 2, the liquid crystal
display device includes a liquid crystal panel 11 and a
control circuit 12.

[0017] The liquid crystal panel 11 includes a plurality of
data lines D (N) (N is a natural number), a plurality of
scanning lines G (N) (N is a natural number), and a plurality
of pixel units 111. Each pixel unit 111 includes four-color
sub-pixels 112, wherein the four-color sub-pixel 112 is a red
sub-pixel R, a green sub-pixel G, a blue sub-pixel B, and a
white sub-pixel W, and each sub-pixel 112 is connected to a
corresponding one of a data line and a scanning line.
[0018] Preferably, the pixel units 111 of the liquid crystal
panel 11 are repeatedly arranged in two rows, wherein the
four-color sub-pixels in the first row and the second row of
pixel units 111 are arranged in the opposite order.

[0019] In the present embodiment, the first row pixel unit
111 is repeatedly arranged in the order of the red subpixel R,
the green subpixel G, the blue subpixel B, and the white
subpixel W, the second row pixel unit 111 is repeatedly
arranged in the order of the white subpixel W, the blue
subpixel B, the green subpixel G, and the red subpixel R. It
will be understood by those skilled in the art that the
ordering of the sub-pixels in the present embodiment is by
way of example only and that the present disclosure is not
limited thereto.

[0020] The control circuit 12 is coupled to the liquid
crystal panel 11 for obtaining the four-color sub-pixel data
of each pixel unit of the image frame to be displayed, the
four-color sub-pixel data includes the red grayscale value,
the green grayscale value, the blue grayscale value, and the
white grayscale value, the white grayscale value is divided
into a first white grayscale value and a second white gray-
scale value according to a predetermined rule, the first white
gray scale value and the second white gray scale value are
combined with the corresponding red gray scale value, the
green gray scale value and the blue gray scale value to form
the first image frame and the second image frame, respec-
tively, and outputs the first image frame and the second
image frame sequentially to the liquid crystal panel 11.
[0021] Preferably, the first white grayscale value is less
than the white grayscale value and the white grayscale value
is less than the second white grayscale value. Specifically,
the sum of the first white grayscale value and the second
white grayscale value is equal to twice the white grayscale
value. For example, assuming that the white gray scale value
of the image frame to be displayed is 127, the first white
grayscale value may be 122 and the second white grayscale
value may be 132.
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[0022] Preferably, the white gray scale value of the liquid
crystal panel 12 includes 256 gray levels, from 0 to 255,
where the highest gray scale in the white grayscale value is
255.

[0023] In the present embodiment, the operation of
sequentially outputting the first image frame and the second
image frame to the liquid crystal panel 11 is that the control
circuit 12 controls the gate of the transistor of the corre-
sponding subpixel 112 by controlling the scanning line G
(N), the first image frame is displayed on the liquid crystal
panel 11 by applying a voltage corresponding to each
sub-pixel gray scale value to the source of the corresponding
sub-pixel 112 in accordance with the four-color sub-pixel
data control data line D (N) in the first image frame, the
above operation is repeated to realize the display of the
second image frame.

[0024] Inthe present embodiment, the update frequency of
the first image frame and the second image frame is twice
the update frequency of the image frame to be displayed.
Wherein the update frequency of the first image frame or the
second image frame can be understood as the refresh rate of
the liquid crystal panel. For example, if the update frequency
of the image frame to be displayed is 60 Hz, the update
frequency of the first image frame and the second image
frame is 120 Hz.

[0025] It will be understood by those skilled in the art that
in the present embodiment, by dividing the image frame to
be displayed into two image frames, i.e., the first image
frame and the second image frame, specifically, the white
sub-pixel in the liquid crystal panel is driven by dividing the
white gray scale value in the image frame to be divided into
the first white gray scale value in the first image frame and
the second white gray scale value in the second image frame,
due to the human eye vision effect, the final human eye is
still observed to be displayed in the image frame white
grayscale value of the brightness, the liquid crystal mol-
ecules exhibit different taper angles due to variations in the
voltage of the driving white sub-pixels at the time of display
of the first image frame and the second image frame, i.e.,
different gamma curve characteristics, so the large angle of
view, the LCD panel Gamma curve can be well improved,
which can improve the color of the LCD panel drift phe-
nomenon, and ultimately improve the LCD panel display
quality.

[0026] FIG. 3 is a comparison chart of the observation
curve when the L.CD panel is viewed before and after the
improvement. As shown in FIG. 3, the image frame to be
displayed is directly output to the liquid crystal panel (i.e.,
before the improvement), the image frame to be displayed is
divided into the first image frame and the second image
frame are sequentially output to the liquid crystal panel (i.e.,
after improvement), the observation angle of the positive
angle of view and the angle of the angle of view is closer to
the ideal straight line, that is, in the large viewing angle
observation, with a better display.

[0027] FIG. 4 is a flowchart of an image display method
according to an embodiment of the present disclosure, the
method is based on the liquid crystal display device shown
in FIG. 2. As shown in FIG. 4, the method including the
steps of:

[0028] step S101: providing a liquid crystal panel, the
liquid crystal panel including a plurality of pixel units, each
of the pixel units including four-color sub-pixels.
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[0029] 1In step S101, the pixel unit includes four-color
sub-pixels, wherein the four-color sub-pixels are red sub-
pixels, green sub-pixels, blue sub-pixels, and white sub-
pixels, respectively.

[0030] The pixel units of the liquid crystal panel are
repeatedly arranged in two rows, wherein the four-color
sub-pixels in the first row and the second row of pixel units
are arranged in the opposite order. For example, the first row
of pixel cells is repeatedly arranged in the order of the red
subpixel R, the green subpixel G, the blue subpixel B, and
the white subpixel W, the second row of pixel cells is
arranged in the order of the white subpixel W, the blue
subpixel B, the green subpixel G, and the red subpixel R.
[0031] Step S102: obtaining four-color sub-pixel data of
each pixel unit of the image frame to be displayed, the
four-color sub-pixel data including a red grayscale value, a
green grayscale value, a blue grayscale value and a white
grayscale value.

[0032] Step S103: dividing the white grayscale value into
a first white grayscale value and a second white grayscale
value according to a predetermined rule.

[0033] In step S103, the first white grayscale value is
smaller than the white grayscale value and the white gray-
scale value is smaller than the second white grayscale value.
Preferably, the sum of the first white grayscale value and the
second white grayscale value is equal to twice the white
grayscale value.

[0034] Step S104: the first white gray scale value and the
second white gray scale value are combined with the cor-
responding red gray scale value, the green gray scale value
and the blue gray scale value to form a first image frame and
a second image frame, respectively.

[0035] In step S104, the image frame to be displayed is
divided into two different image frames, i.e., the first image
frame and the second image frame, wherein the white gray
scale value in the first image frame is the first white gray
scale value, the gray scale value in the second image frame
is the second white gray scale value, the gray scale value of
the other colors is the same as the gray scale value of the
corresponding color in the image frame to be displayed.
[0036] Step S105: outputting the first image frame and the
second image frame sequentially to the liquid crystal panel.
[0037] In step S105, the update frequency of the first
image frame and the second image frame is twice the update
frequency of the image frame to be displayed. For example,
if the update frequency of the image frame to be displayed
is 60 Hz, the update frequency of the first image frame and
the second image frame is 120 Hz.

[0038] Wherein the first image frame and the second
image frame are successively output to the liquid crystal
panel, and the brightness of the white gray scale value of the
image frame to be displayed is finally observed by the
human eye due to the human visual fixation effect; but the
liquid crystal molecules at different times into different tilt
angle, so the large viewing angle, the LCD panel Gamma
curve can be well improved.

[0039] The beneficial effects of the present disclosure are:
the image display method and the liquid crystal display
device of the present disclosure divide the white gray scale
value of the image frame to be displayed into a first white
gray scale value and a second white gray scale value, the first
gray scale value, the second white gray scale value and the
red grayscale value, the green gray scale value and the blue
gray scale value in the image frame to be displayed are
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combined to form the first image frame and the second
image frame, the first image frame and the second image
frame are successively output to the liquid crystal panel. In
the above-described manner, the present disclosure can
improve the color drift when viewing the liquid crystal panel
at a large viewing angle, thereby improving the display
quality of the liquid crystal panel.

[0040] The foregoing is merely an embodiment of the
present disclosure and is not intended to limit the scope of
the disclosure as defined by equivalents or equivalent pro-
cesses of the present disclosure and the accompanying
drawings, or directly or indirectly, in other related technical
fields, are likewise included within the scope of the patent
protection of the present disclosure.

What is claimed is:

1. An image display method, wherein, the method com-
prises:

providing a liquid crystal panel, the liquid crystal panel

comprising a plurality of pixel units, each of the pixel
units comprising four-color sub-pixels;

obtaining four-color sub-pixel data of each pixel unit of

the image frame to be displayed, the four-color sub-
pixel data comprising a red grayscale value, a green
grayscale value, a blue grayscale value and a white
grayscale value;

dividing the white grayscale value into a first white

grayscale value and a second white grayscale value
according to a predetermined rule;
the first white gray scale value and the second white gray
scale value are combined with the corresponding red
gray scale value, the green gray scale value and the blue
gray scale value to form a first image frame and a
second image frame, respectively;
outputting the first image frame and the second image
frame sequentially to the liquid crystal panel;

wherein the first white gray scale value is less than the
white gray scale value and the white gray scale value is
less than the second white gray scale value;

wherein the update frequency of the first image frame and

the second image frame is twice the update frequency
of the image frame to be displayed.

2. The display method according to claim 1, wherein the
sum of the first white gray scale value and the second white
gray scale value is equal to twice the value of the white gray
scale value.

3. The display method according to claim 1, wherein the
pixel units of the liquid crystal panel are repeatedly arranged
in two rows, wherein the arrangement of the four-color
sub-pixels in the first row and the second row is reversed.

4. The display method according to claim 3, wherein the
first row of the pixel units is repeatedly arranged in the order
of a red subpixel, a green subpixel, a blue subpixel, and a
white subpixel, the pixel units described in the second row
are arranged in the order of white sub-pixels, blue sub-
pixels, green sub-pixels, and red sub-pixels.

5. An image display method, wherein the method com-
prises:

providing a liquid crystal panel, the liquid crystal panel

comprising a plurality of pixel units, each of the pixel
units comprising four-color sub-pixels;

obtaining four-color sub-pixel data of each pixel unit of

the image frame to be displayed, the four-color sub-
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pixel data comprising a red grayscale value, a green
grayscale value, a blue grayscale value and a white
grayscale value;

dividing the white grayscale value into a first white

grayscale value and a second white grayscale value
according to a predetermined rule;

the first white gray scale value and the second white gray

scale value are combined with the corresponding red
gray scale value, the green gray scale value and the blue
gray scale value to form a first image frame and a
second image frame, respectively;

outputting the first image frame and the second image

frame sequentially to the liquid crystal panel.

6. The display method according to claim 5, wherein the
first white gray scale value is less than the white gray scale
value and the white gray scale value is less than the second
white gray scale value.

7. The display method according to claim 6, wherein the
sum of the first white gray scale value and the second white
gray scale value is equal to twice the value of the white gray
scale value.

8. The display method according to claim 5, wherein the
update frequency of the first image frame and the second
image frame is twice the update frequency of the image
frame to be displayed.

9. The display method according to claim 5, wherein the
pixel units of the liquid crystal panel are repeatedly arranged
in two rows, wherein the arrangement of the four-color
sub-pixels in the first row and the second row is reversed.

10. The display method according to claim 9, wherein the
first row of the pixel units is repeatedly arranged in the order
of a red subpixel, a green subpixel, a blue subpixel, and a
white subpixel, the pixel units described in the second row
are arranged in the order of white sub-pixels, blue sub-
pixels, green sub-pixels, and red sub-pixels.
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11. A liquid crystal display device, wherein, the display

device comprises:

a liquid crystal panel comprising a plurality of pixel units,
each of the pixel units comprising four-color sub-
pixels;

a control circuit coupled to the liquid crystal panel for
obtaining four-color sub-pixel data of each pixel unit of
the image frame to be displayed, the four-color sub-
pixel data comprises a red grayscale value, a green
grayscale value, a blue grayscale value, and a white
grayscale value, the white grayscale value is divided
into a first white grayscale value and a second white
grayscale value according to a predetermined rule, the
first white gray scale value and the second white gray
scale value are combined with the corresponding red
gray scale value, the green gray scale value and the blue
gray scale value to form a first image frame and a
second image frame, respectively, and the first image
frame and the second image frame are sequentially
output to the liquid crystal panel.

12. The display device according to claim 11, wherein the
first white gray scale value is less than the white gray scale
value and the white gray scale value is less than the second
white gray scale value.

13. The display device according to claim 12, wherein the
sum of the first white gray scale value and the second white
gray scale value is equal to twice the value of the white gray
scale value.

14. The display device according to claim 11, wherein the
update frequency of the first image frame and the second
image frame is twice the update frequency of the image
frame to be displayed.
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