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(7) ABSTRACT

The present disclosure discloses a driving method of liquid
crystal display panel which includes: dividing the pixels of
the liquid crystal display panel into multiple pixel groups;
each pixel group includes an even number of pixels matrix
arranged; obtaining an average grayscale value of the blue
sub-pixels of each sub-pixel group based on an image input
signal; obtaining two sets of target grayscale value pairs
based on the average grayscale value; each set of target
grayscale value pairs includes a high and low grayscale
value; the front viewing angle brightness of the high and low
grayscale value is identical with that of the average gray-
scale value; obtaining the corresponding two sets of driving
voltage pairs; and, driving the blue sub-pixels in the corre-
sponding pixel group according to the two sets of driving
voltage pairs. The present disclosure further discloses a
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liquid crystal display device.
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LIQUID CRYSTAL DISPLAY DEVICE AND
DRIVING METHOD OF LIQUID CRYSTAL
DISPLAY PANEL

TECHNICAL FIELD

[0001] The present disclosure relates to the field of liquid
crystal display technology, and more particularly to a liquid
crystal display device and a driving method of liquid crystal
display panel thereof.

BACKGROUND

[0002] Typical large-size liquid crystal display devices
mostly make use of negative VA liquid crystal or IPS liquid
crystal technology. With regards to VA mode liquid crystal
driver, brightness becomes saturated rapidly along with the
driving voltage at a large viewing angle, which leads to
serious viewing angle color shift, and further affects the
image quality. Since the brightness of the blue sub-pixels in
a side view increases along with the grayscale, the trend of
brightness saturation is more significant and faster than that
of the red sub-pixels and the green sub-pixels, which makes
the image quality presents an obvious defect of leaning
towards blue in a mixed-color viewing angle.

SUMMARY

[0003] Based on it, it is necessary to provide a liquid
crystal display device and a driving method of liquid crystal
display panel thereof capable of improving the problem of
viewing angle color shift.

[0004] A driving method of liquid crystal display panel,
includes: dividing the pixels of the liquid crystal display
panel into multiple pixel groups; each pixel group including
an even number of pixels matrix arranged; obtaining an
average grayscale value of the blue sub-pixels of each
sub-pixel group based on an image input signal; obtaining
two sets of target grayscale value pairs based on the average
grayscale value; each set of target grayscale value pairs
includes a high and low grayscale value; the front viewing
angle brightness of the high and low grayscale value is
identical with that of the average grayscale value; obtaining
the corresponding two sets of driving voltage pairs accord-
ing to the two sets of target grayscale value pairs in each
pixel group; and, driving the blue sub-pixels in the corre-
sponding pixel group according to the two sets of driving
voltage pairs.

[0005] In the above driving method of liquid crystal
display panel, two sets of target grayscale value pairs are
obtained based on the average grayscale value of each pixel
group on the liquid crystal display panel. Each set of target
grayscale value pairs includes a high and low grayscale
value; and the front viewing angle brightness of the mixed
two is identical with that of the average grayscale value, so
that the brightness would not be affected. The corresponding
two sets of driving voltage pairs are obtained according to
the two sets of target grayscale value pairs, so that there are
two sets of driving voltage pairs for improving the viewing
angle color shift in each pixel group. Since different driving
voltages have different effects to different grayscale value
ranges on improving the viewing angle color shift, so that
after mixing, from the low grayscale value to the high
grayscale value, the change of the brightness of the blue
sub-pixels along with the grayscale values could be close to
the effect in the front viewing angle, effectively improving
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the defect of color shift caused by premature saturation of
the blue sub-pixels at the large viewing angle.

[0006] In one embodiment, in the step of obtaining two
sets of target grayscale value pairs based on the average
grayscale value, the two sets of target grayscale value pairs
are obtained by searching from a grayscale value lookup
table; each grayscale value in the grayscale value lookup
table corresponds to two sets of target grayscale value pairs.

[0007] In one embodiment, the step of obtaining two sets
of target grayscale value pairs based on the average gray-
scale value includes: determining a grayscale range to which
the average grayscale value of the blue sub-pixels in each
pixel group belongs; obtaining the corresponding grayscale
value lookup table according to the grayscale range of each
pixel group; and, obtaining the corresponding two sets of
target grayscale value pairs through utilizing the correspond-
ing grayscale value lookup table, based on the average
grayscale value of the blue sub-pixels in each pixel group.

[0008] In one embodiment, the method further includes a
step of pre-storing the grayscale value lookup table.

[0009] In one embodiment, in the step of driving the blue
sub-pixels in the corresponding pixel group according to the
two sets of driving voltage pairs, one of the driving voltages
of two adjacent blue sub-pixels is high and the other is low.

[0010] Aliquid crystal display device includes a backlight
component, further includes: a liquid crystal display panel,
on which the pixels are divided into multiple pixel groups;
each pixel group including an even number of pixels matrix
arranged; a control component, including a computing umt
and an obtaining unit; the computing unit being configured
to receive an image input signal, and obtain an average
grayscale value of the blue sub-pixels of each sub-pixel
group based on the image input signal; the computing umt
further being configured to obtain two sets of target gray-
scale value pairs based on the average grayscale value; each
set of target grayscale value pairs includes a high and low
grayscale value; the front viewing angle brightness of the
high and low grayscale value is identical with that of the
average grayscale value; the obtaining unit being configured
to obtain corresponding two sets of driving voltage pairs
according to the two sets of target grayscale value pairs in
each pixel group; and a driving component, respectively
connected to the control component and the liquid crystal
display panel; the driving component being configured to
drive the blue sub-pixels in the corresponding pixel group
according to the two sets of driving voltage pairs.

[0011] In one embodiment, the obtaining unit is config-
ured to obtain corresponding two sets of target grayscale
value pairs by searching from a grayscale value lookup table
based on the average grayscale value; each grayscale value
in the grayscale value lookup table corresponds to two sets
of target grayscale value pairs.

[0012] In one embodiment, the control component further
includes a determining unit; the determining unit is config-
ured to determine a grayscale range to which the average
grayscale value of the blue sub-pixels in each pixel group
belongs; the obtaining unit is configured to obtain the
corresponding grayscale value lookup table according to the
grayscale range of each pixel group, and obtain the corre-
sponding two sets of target grayscale value pairs through
utilizing the corresponding grayscale value lookup table,
based on the average grayscale value of the blue sub-pixels
in each pixel group.
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[0013] In one embodiment, the device further includes a
storage component, which is configured to store the gray-
scale value lookup table.

[0014] In one embodiment, when the driving component
drives the blue sub-pixels in the corresponding pixel group
according to the two sets of driving voltage pairs, one of the
driving voltages of two adjacent blue sub-pixels is con-
trolled to be high and the other to be low.

BRIEF DESCRIPTION OF THE
ACCOMPANYING DRAWINGS

[0015] FIG. 1 is a flowchart illustrating an embodiment of
a driving method of liquid crystal display panel according to
the present disclosure;

[0016] FIG. 2 is a schematic diagram illustrating pixel
division after executing S110 in FIG. 1;

[0017] FIG. 3 is a detailed flowchart illustrating S130 in
FIG. 1,
[0018] FIG. 4 is a comparison diagram illustrating the

curves of brightness changing along with grayscale of the
blue sub-pixels at a front viewing angle and at a side viewing
angle when driven by a single driving voltage;

[0019] FIG. 5 a diagram illustrating the curves of bright-
ness changing along with grayscale of the blue sub-pixels at
a side viewing angle when driven by a high driving voltage,
a low driving voltage, and a alternating high and low driving
voltage;

[0020] FIG. 6 is a schematic diagram illustrating driving
after executing S150;

[0021] FIG. 7 is a comparison diagram illustrating the
curves of ideal brightness changing along with grayscale and
each of brightness changing along with grayscale under two
voltage combinations.

[0022] FIG. 8 and FIG. 9 are partial enlarged views of
FIG. 7
[0023] FIG. 10 is a block diagram illustrating an embodi-

ment of the structure of a liquid crystal display device;
[0024] FIG. 11 is a block diagram illustrating an embodi-
ment of the structure of a control component;

[0025] FIG. 12 is a schematic diagram illustrating a pixel
group in another embodiment.

DETAILED DESCRIPTION OF ILLUSTRATIVE
EMBODIMENTS

[0026] In order to make the aims, technical solutions and
advantages of the present disclosure more clear, the present
disclosure will be further described in detail below with
reference to the drawings and embodiments. It is to be
understood that, the specific embodiments described herein
portrays merely some illustrative embodiments of the pres-
ent disclosure, and are not intended to limit the patentable
scope of the present disclosure.

[0027] FIG.1isa flowchart illustrating an embodiment of
a driving method of liquid crystal display panel. The driving
method of liquid crystal display panel can improve the
defect of color shift (or chromatic aberration) caused by the
mismatch of refractive index of the liquid crystal at a large
viewing angle. In particular, it is capable of effectively
improving the defect of color shift caused by premature
saturation of the blue sub-pixels at the large viewing angle.
The liquid crystal display panel may be a TN, OCB, VA
mode liquid crystal display panel or a curved liquid crystal
display panel, but is not limited thereto.
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[0028] Referring to FIG. 1, the driving method includes
the following steps:

[0029] S110, dividing the pixels of the liquid crystal
display panel into multiple pixel groups.

[0030] After dividing, each pixel group includes an even
number of pixels matrix arranged. In this embodiment, each
pixel group 90 includes four pixels matrix arranged after
dividing, as shown in FIG. 2. Each of the pixels 92 includes
a red sub-pixel R, a green sub-pixel G, and a blue sub-pixel
B, that is, each pixel group 90 includes four blue sub-pixels
matrix arranged. In another embodiment, the number of
pixels included in each pixel group could be set as needed.
[0031] S120, obtaining an average grayscale value of the
blue sub-pixels of each sub-pixel group based on an image
input signal.

[0032] The grayscale value of each blue sub-pixel is
represented by Bi, j. Wherein B represents blue, and (i, j)
represents the sequential number of the blue sub-pixel in the
entire liquid crystal display panel. The average grayscale
value B'n of the blue sub-pixels in each sub-pixel group is
calculated as follows:

B'n=Average(B; +B

[0033] S130, obtaining two sets of target grayscale value
pairs based on the average grayscale value of each pixel
group.

[0034] Each set of target grayscale value pairs includes a
high and low grayscale value. The high and low grayscale
value need to satisfy that the front viewing angle brightness
after mixing the high and low grayscale value is identical
with that of the average grayscale value B'n. Optionally, the
brightness at the large viewing angle corresponding to the
high and low grayscale value is as close as possible to the
brightness of the average grayscale value at the front view-
ing angle. In one embodiment, the difference between the
high and low grayscale value in the target grayscale value
pairs needs to be greater than a preset difference range,
thereby ensuring two grayscale values in the target grayscale
value pairs have a relatively large grayscale difference. The
two sets of target grayscale value pairs have different
improving ranges on viewing angle color shift, the improv-
ing range of one set on viewing angle color shift is lower
than that of the other, that is, one set is able to have a better
effect on improving color shift for the high greyscale value
at the large viewing angle, while the other set is able to have
a better effect on improving color shift for the low greyscale
value at the large viewing angle. In this embodiment, the
high grayscale value is relative to the low grayscale value of
the other set. The large viewing angle could be defined as
greater than 60° or customized according to a user. The
acquisition of the target grayscale value pairs can be per-
formed by searching from a grayscale value lookup table
(LUT). Specifically, each grayscale value in the grayscale
value lookup table corresponds to two sets of target gray-
scale value pairs. The grayscale value lookup table in one
embodiment is shown as following:

1B et B i)

The st set The 2nd set
of target of target
Input grayscale grayscale
grayscale value pairs value pairs
value BH1 BL1 BH2 BL2
0 0 0 0 0
1 50 0 40 0
2 80 5 70 10
3 100 10 100 35
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-continued
The Ist set The 2nd set
of target of target
Input grayscale grayscale
grayscale value pairs value pairs
value BHI1 BL1 BH2 BL2
4 130 20 180 45
5 180 40 200 65
255 255 128 255 160
[0035] The above grayscale value lookup table is merely

an example and does not constitute a limitation on a specific
grayscale value lookup table. The color shift improvement
ranges of the two sets of target grayscale value pairs in each
grayscale value lookup table do not overlap as much as
possible, thereby ensuring from the low grayscale value to
the high grayscale value, the brightness change of the blue
sub-pixels along with the greyscale value can be close to the
effect in the front viewing angle, effectively improving the
defect of color shift caused by premature saturation of the
blue sub-pixels at the large viewing angle. The grayscale
value lookup table can be pre-stored in a storage component.
Therefore, the corresponding two sets of target grayscale
value pairs can be obtained according to the average gray-
scale value.

[0036] In one embodiment, the acquisition process of the
target grayscale value pairs includes the following steps, as
shown in FIG. 3.

[0037] S210, determining a grayscale range to which the
average grayscale value of the blue sub-pixels in each pixel
group belongs.

[0038] Before determining the grayscale range to which
the average grayscale value belongs, the grayscale value of
the blue sub-pixels is divided into a preset number of
grayscale ranges, such as 0-50, 51-101, 102-152, 153-203,
and 204 to 255. It can be understood that the grayscale
ranges could be divided according to actual needs, and are
not limited thereto. Each grayscale range could be deter-
mined by the desired degree to which the color shift is
improved. Different grayscale range divisions are also pre-
stored in the storage component so that they could be
directly searched to be obtained.

[0039] S220, obtaining the corresponding grayscale value
lookup table according to the grayscale range of each pixel
group.

[0040] Different grayscale ranges have different effects on
the viewing angle color shift, thus different grayscale ranges
correspond to different grayscale value lookup tables, so that
correspond to different grayscale values and could obtain the
target grayscale value pairs more suitable to the grayscale
ranges, the target grayscale value pairs corresponds to the
driving voltages, that is, through more suitable driving
voltages to perform driving, thus ensuring the brightness of
the blue sub-pixels after adjusting at the side viewing angle
changing along with greyscale is closer to the changing
curve at the front viewing angle. The correspondence table
between the grayscale value ranges and the grayscale value
lookup tables may be pre-stored in the storage component in
advance, therefore the corresponding driving voltage can be
determined according to the obtained grayscale range.
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[0041] For example, when the average grayscale value
belongs to 0~50, the grayscale value lookup table LUT1 is
used, as shown in the following table:

The 1st set of The 2nd set
target of target
Input grayscale grayscale
grayscale value pairs value pairs
value BH1 BL1 BH2 BL2
0 0 0 0 0
1 50 0 40 0
2 80 5 70 10
3 100 10 100 35
4 150 20 180 45
5 180 40 200 65
255 255 128 255 160
[0042] When the average grayscale value belongs to

51~100, the grayscale value lookup table LUT2 is used, as
shown in the following table:

The 3rd set The 4th set
of target of target
Input grayscale grayscale
average value pairs value pairs
value BH1 BL1 BH2 BL2
[l 0 0 0 0
1 40 0 33 0
2 75 0 78 10
3 130 5 90 35
4 180 15 120 45
5 200 35 160 63
255 255 160 255 160

[0043] Also, the above is merely a specific example, and
the range division of the grayscale value lookup tables and
the respective grayscale value lookup tables are not limited
to the implementations defined in the above embodiment.
[0044] S230, obtaining the corresponding two sets of
target grayscale value pairs through utilizing the correspond-
ing grayscale value lookup table, based on the average
grayscale value of the blue sub-pixels in each pixel group.
[0045] As shown above, according to the obtained average
grayscale value and the grayscale value lookup table, the
corresponding two sets of target grayscale value pairs can be
obtained by looking up the table.

[0046] S140, obtaining the corresponding two sets of
driving voltage pairs according to the two sets of target
grayscale value pairs in each pixel group.

[0047] There is a one-to-one correspondence between the
driving voltage and the grayscale value, thus the correspond-
ing driving voltage can be obtained according to the gray-
scale value. Therefore, the corresponding two sets of driving
voltages (Bn'_H1 and Bn'_L1, Bn' H2 and Bn'_L2) can be
determined based on the two sets of target grayscale value
pairs. In this embodiment, since there is a one-to-one
correspondence between the driving voltage and the gray-
scale value, there are also a high driving voltage and a low
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driving voltage in the driving voltage pair. The driving
voltage pair can be obtained by searching through the
driving voltage lookup table. The driving voltage lookup
table is a correspondence table between the color grayscale
values in the input signals of the blue sub-pixels and the
driving voltages. Specifically, each grayscale value of the
blue sub-pixel corresponds to one driving voltage signal.

[0048] Each set of the high and low driving voltage pairs
enables the curve of the brightness of the adjusted blue
sub-pixels changing along with greyscale at the side view to
be closer to the curve of the brightness at the front view
changing along with greyscale. By driving the blue sub-
pixels in each sub-pixel group by the high and low voltages,
the brightness variation of the blue sub-pixels at the side
view can be controlled, so that the saturation trend of the
blue sub-pixels is close to the red sub-pixels and the blue
sub-pixels or close to the brightness saturation curve trend of
the red sub-pixels, the green sub-pixels and the blue sub-
pixels at the front view, so as to reduce the defect of the
viewing angle color shift. FIG. 4 is a diagram illustrating the
curves of the brightness changing along with grayscale
values of the blue sub-pixels at the front viewing angle and
the side viewing angle when driven by a single driving
voltage, in which L71 represents the curve at the front view
and [.72 represents the curve at the side view. Obviously, at
the side view, the curve of the brightness changing along
with the grayscale values would easily approach saturation,
so that the image quality has an obvious defect of leaning
towards blue at the mixed-color viewing angle. FIG. 5 is a
comparison diagram illustrating the curves of the changing
brightness at the side viewing angle when driven by the
alternating high and low driving voltage pair, the high
driving voltage, and the low driving voltage. Among them,
L81 is the curve of brightness changing along with greyscale
seen in the side viewing angle when driven by the high
voltage, 1.82 is the curve of brightness changing along with
greyscale seen in the side viewing angle when driven by the
low voltage, and 1.83 1s a mixture of .81 and .82, that s,
the curve of brightness changing along with greyscale seen
in the side viewing angle when driven by the alternating high
and low voltage pair, and obviously it is closer to the curve
184 of the brightness changing along with greyscale at the
front view, that is, using the alternating high and low driving
voltage pair could improve the viewing angle color shift.

[0049] Since different driving voltages have different
effects to different grayscale value ranges on improving the
viewing angle color shift, so that one set of the two sets of
driving voltage pairs necessarily corresponds to the high
grayscale value, while the other corresponds to the low
greyscale value. Therefore, in each pixel group there is one
driving voltage pair capable of improving color shift for the
high greyscale value at the large viewing angle and one
driving voltage pair capable of improving color shift for the
low greyscale value at the large viewing angle, so that from
the low greyscale value to the high greyscale value, the
brightness changing along with greyscale values of the blue
sub-pixels could be close to the effect at the front viewing
angle, effectively improving the defect of the color shift
caused by the premature saturation of the blue sub-pixels at
the large viewing angle.

[0050] S150, driving the blue sub-pixels in the corre-
sponding pixel group according to the two sets of driving
voltage pairs.
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[0051] Specifically, during the driving process, the blue
sub-pixels in the corresponding pixel group are respectively
driven by the two sets of driving voltage pairs (B,,, 5, and
B, ,,and B, ,,), so that one of the driving voltages of the
adjacent two blue sub-pixels is high and the other is low,
thereby improving the viewing angle color shift defect by
alternating high and low voltage driving, as shown in FIG.
6.

[0052] In the above driving method of liquid crystal
display panel, two sets of target grayscale value pairs are
obtained according to the average grayscale value of each
pixel group on the liquid crystal display panel. Each set of
target grayscale value pairs includes a high and low gray-
scale value; the front viewing angle brightness of the mixed
two is identical with that of the average grayscale value, so
that the brightness would not be affected. The corresponding
two sets of driving voltage pairs are obtained according to
the two sets of target grayscale value pairs, so that there are
two sets of driving voltage pairs which could improve the
viewing angle color shift in each pixel group. Since different
driving voltages have different effects to different grayscale
value ranges on improving the viewing angle color shift, so
that after mixing, from the low greyscale value to the high
greyscale value, the brightness of the blue sub-pixels chang-
ing along with greyscale values could be close to the effect
at the front viewing angle, effectively improving the defect
of the color shift caused by the premature saturation of the
blue sub-pixels at the large viewing angle. Moreover, after
making use of the above driving method, the pixels of the
liquid crystal display panel need not be designed as primary
pixels and secondary pixels, thereby greatly improving the
transmittance and resolution of TFT display panels, and
reducing the backlight design cost.

[0053] The color shift improving effect of the driving
method in this embodiment is further described below with
reference to FIG. 7~9. Referring to FIG. 7, Target gamma is
a curve of the brightness of the target blue sub-pixels
changing along with grayscale values, corresponding to 161
in FIG. 7. Through the blue sub-pixel spatial division must
satisfy that the RGB brightness ratio does not change at the
front view. There are various combinations of high voltage
and low voltage signals that are spatially divided by the blue
sub-pixels, and the saturation situations of the side-view
brightness changing along with the voltages caused by each
combination are different. As shown in FIG. 7, the saturation
situations of the side-view brightness changing along with
the voltages caused by the high voltage combination
gammal and the low voltage combination gamma2 spatially
divided by the blue sub-pixels are different, which respec-
tively correspond to 162 and 1.63 in FIG. 7. FIG. 8 and FIG.
9 are partial enlarged views of FIG. 7. As seen from FIG.
7-~9, the blue sub-pixels on the display panel are driven by
one set of high and low voltages, and the saturation trend of
the curve of the brightness changing along with the voltages
is much faster than that of the Target gamma. That is, the
high voltage and low voltage combination by only one blue
sub-pixel special division cannot meet the requirements of
the brightness of high and low voltages being close to the
target brightness.

[0054] As shown in FIG. 8, when considering the chang-
ing relationship between the low voltage (corresponding to
the low grayscale value) and the brightness, the difference
dl(n) between the actual brightness of gammal and the
target brightness 1s much greater than the difference d2(n)
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between the actual brightness of gamma2 and the target
brightness. However, as shown in FIG. 9, when considering
the changing relationship between the high voltage and the
brightness, the difference d1(n) between the actual bright-
ness of gamma 1 and the target brightness is much smaller
than the difference d2(n) between the actual brightness of
gamma 2 and the target brightness. That is, gammal is
suitable when the relatively high voltage signal of blue
sub-pixels is present on the image (that is, the grayscale
value of blue sub-pixels is relatively high). Otherwise,
gamma? is suitable when the relatively low voltage signal of
blue sub-pixels is present on the image (that is, the grayscale
value of blue sub-pixels is relatively low). In the driving
method of this embodiment, each pixel group includes one
driving voltage pair suitable for the high grayscale value and
one driving voltage pair suitable for the low grayscale value,
which makes the viewing angle brightness changing curve
generated by the two sets of driving voltages combination
combines the advantages of both, so that the viewing angle
curve is closer to the requirements of the target value, and
the curve changes smoothly, without abrupt change of color
or abnormal color mixing. Gamma 3 (corresponding to .64
in FIG. 7~9) in F1G. 7~9 is a viewing angle brightness curve
generated by using a combination of high and low voltages
such as gamma 1 plus gamma 2. Obviously, the difference
d3(n) between the actual brightness of gamma 3 and the
target brightness is always between d1(n) and d2(n), that is,
the change is closer to the requirements of target value, so
that the viewing angle color shift problem could be effec-
tively improved.

[0055] Optionally, as shown in FIG. 12, in another
embodiment the green sub-pixel is disposed along a lateral
direction in the pixel 92, that is, along a row direction of the
pixel group 90, that is, the long side of the green sub-pixel
is parallel to the row direction. The red sub-pixel and the
blue sub-pixel are both disposed along a longitudinal direc-
tion, that is, along the column direction of the pixel group
90, and the long side of the red sub-pixel and the long side
of the blue sub-pixel are parallel to the column direction; and
the long sides of the red sub-pixel and the blue the sub-pixels
are adjacent to each other, and the long side of the green
sub-pixel is adjacent to the short sides of the red sub-pixel
and the blue sub-pixel. As seen from FIG. 12, the green
sub-pixel is placed laterally above the red sub-pixel and the
blue sub-pixel, thus reducing the lateral size of the pixel 92
and increasing the longitudinal size of the pixel unit, so that
in the case where the total size of the liquid crystal display
panel is constant, the number of pixels 92 in the lateral
direction of the liquid crystal display panel could be
increased, while reducing the number of pixels 92 in the
longitudinal direction of the liquid crystal display panel.

[0056] Specifically, the aspect ratio b:a of each sub-pixel
is less than 3:1, and optionally, the aspect ratio b: a=2:1.
Compared with the typical pixel arrangements, the sub-pixel
arrangement of the embodiment can improve the density of
the pixels 92, thereby improving the resolution of the liquid
crystal display panel.

[0057] The present disclosure also provides a liquid crys-
tal display device as shown in FIG. 10. The liquid crystal
display device could perform the above driving method. The
liquid crystal display device includes a backlight component
310, a liquid crystal display panel 320, a control component
330, and a driving component 340. The control component
330 and the driving component 340 could be integrated on
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the liquid crystal display panel 310, and the backlight
component 310 could be directly implemented by using a
backlight module. Tt could be understood that the manner in
which the various components are integrated is not limited
thereto.

[0058] The backlight component 310 is configured to
provide backlight. The backlight component 310 could be
straight down type backlight or side light type backlight. The
backlight may be white light, RGB three-color light source,
RGBW four-color light source, or RGBY four-color light
source, but is not limited thereto.

[0059] The liquid crystal display panel 320 could be a TN,
OCB, or VA type TFT display panel, but is not limited
thereto. The liquid crystal display panel 320 may be a liquid
crystal display panel with a curved panel. In this embodi-
ment, the pixels of the liquid crystal display panel 320 are
divided into multiple pixel groups. Each pixel group
includes an even number of pixels matrix arranged. In this
embodiment, each pixel group includes four pixels matrix
arranged, that is, it includes four blue sub-pixels matrix
arranged, as shown in FIG. 2.

[0060] The control component 330 includes a computing
unit 332, as shown in FIG. 11. The computing unit 332 is
configured to receive an image input signal, and obtain an
average grayscale value of the blue sub-pixels in each pixel
group according to the image input signal. The computing
unit 332 is further configured to obtain two sets of target
grayscale value pairs according to the average grayscale
value. Each set of target grayscale value pairs includes a
high and low grayscale value. The front viewing angle
brightness of the high and low grayscale value is the same
as the front viewing angle brightness of the corresponding
average grayscale value. The target grayscale value pairs
could be obtained based on a grayscale value lookup table.
Each grayscale value in the grayscale value lookup table
corresponds to two sets of target grayscale value pairs.
Therefore, according to the obtained average grayscale
value, the corresponding two sets of target grayscale value
pairs could be obtained by searching from the grayscale
value lookup table. In one embodiment, a storage compo-
nent 350 is also included. The storage component 350 is
configured to store the grayscale value lookup table.
[0061] In one embodiment, the control component 330
further includes a determining unit 336. The determining
unit 336 is configured to determine a grayscale range to
which the average grayscale value of each pixel group
belongs. An obtaining unit 334 is further configured to
obtain a corresponding grayscale value lookup table accord-
ing to the grayscale range, and obtain two sets of target
grayscale value pairs by utilizing the corresponding gray-
scale value lookup table according to the two sets of target
grayscale value pairs of each sub-pixel group. In this
embodiment, the storage component 350 would store each
grayscale range, the correspondence relationship between
each grayscale range and the grayscale value lookup table,
and the grayscale value lookup table corresponding to each
grayscale range in advance. The obtaining unit 334 is further
configured to obtain the corresponding two sets of driving
voltage pairs according to the two sets of target grayscale
value pairs in each pixel group.

[0062] The driving component 340 is respectively con-
nected to the control component 330 and the liquid crystal
display panel 320. The driving component 340 is configured
to drive the blue sub-pixels in the corresponding pixel group
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according to the two sets of driving voltage pairs. Specifi-
cally, when performing driving, the driving component 340
controls one of the driving voltages of the adjacent two blue
sub-pixels to be high, the other to be low, so that each pixel
group is driven by the alternating high and low voltages.
[0063] In the above liquid crystal display device, two sets
of target grayscale value pairs are obtained according to the
average grayscale value of each pixel group on the liquid
crystal display panel. Each set of target grayscale value pairs
includes the high and low grayscale value, and the front
viewing angle brightness of the mixed two is the same as the
front viewing angle brightness of the average grayscale
value, so that the brightness is not affected. The correspond-
ing two sets of driving voltage pairs are obtained according
to the target grayscale value pairs, so that each pixel group
has two sets of driving voltage pairs that improve the
viewing angle color shift. Since different driving voltage
pairs have different effects to different grayscale value
ranges on improving the viewing angle color shift, so that
after mixing from the low greyscale value to the high
greyscale value, the change of the brightness of the blue
sub-pixels along with the greyscale values could be close to
the effect of the front viewing angle, effectively improving
the defect of color shift caused by premature saturation of
the blue sub-pixels at the large viewing angle.

[0064] Optionally, as shown in FIG. 12, in another
embodiment the green sub-pixel is disposed along the lateral
direction in the pixel 92, that is, along the row direction of
the pixel group 90, that is, the long side of the green
sub-pixel is parallel to the row direction. The red sub-pixel
and the blue sub-pixel are both disposed along the longitu-
dinal direction, that is, along the column direction of the
pixel group 90, and the long side of the red sub-pixel and the
long side of the blue sub-pixel are parallel to the column
direction; and the long sides of the red sub-pixel and the blue
sub-pixel are adjacent to each other, and the long side of the
green sub-pixel is adjacent to the red sub-pixel and the short
side of the blue sub-pixel. As shown in FIG. 12, the green
sub-pixel is placed laterally above the red sub-pixel and the
blue sub-pixel, which reduces the lateral size of the pixel 92
and increases the longitudinal size of the pixel unit, so that
in the case of the total size of the liquid crystal display panel
being constant, which could increase the number of pixels
92 along the lateral direction on the liquid crystal display
pane, while decrease the number of pixels 92 along the
longitudinal direction on the liquid crystal display panel.
[0065] Specifically, the aspect ratio b:a of each sub-pixel
is less than 3:1, and optionally, the aspect ratio b: a=2:1.
Compared with the typical pixel arrangements, the sub-pixel
arrangement of this embodiment could improve the density
of the pixels 92, thereby improving the resolution of the
liquid crystal display panel.

[0066] The technical features of the above-described
embodiments may be combined in any combination. For the
sake of brevity of description, all possible combinations of
the technical features in the above embodiments are not
described. However, as long as there is no contradiction
between the combinations of these technical features, all
should be considered as the scope of this description.
[0067] The foregoing description portrays merely some
illustrative embodiments of the present disclosure, and the
description thereof is relatively specific and detailed, and are
not intended to limit the patentable scope of the present
disclosure. It should be noted that any variation and
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improvement may be made by those skilled in the art
without departing from the conception of the present dis-
closure, shall all fall within the protection scope of the
present disclosure. Therefore, the protection scope of the
present disclosure should be determined by the appended
claims.
What is claimed is:
1. A driving method of liquid crystal display panel,
comprising:
dividing the pixels of the liquid crystal display panel into
multiple pixel groups; each pixel group comprising an
even number of pixels matrix arranged, the pixels
comprising a red sub-pixel, a green sub-pixel, and a
blue sub-pixel adjacent to each other, and the red
sub-pixel, the green sub-pixel, and the blue sub-pixel
being all rectangular;
wherein, the method further comprises:
obtaining an average grayscale value of the blue sub-
pixels in each sub-pixel group based on an image input
signal,
obtaining two sets of target grayscale value pairs based on
the average grayscale value; each set of target grayscale
value pairs comprising a high and low grayscale value;
the front viewing angle brightness of the high and low
grayscale value is identical with that of the average
grayscale value;
obtaining the corresponding two sets of driving voltage
pairs according to the two sets of target grayscale value
pairs in each pixel group; and
driving the blue sub-pixels in the corresponding pixel
group according to the two sets of driving voltage pairs;
wherein, the blue sub-pixel is disposed along a lateral
direction; the red sub-pixel and the green sub-pixel are
both disposed along a longitudinal direction, and their
long sides are adjacent; the long side of the blue
sub-pixel is adjacent with the short sides of the red
sub-pixel and the green sub-pixel,
wherein, in the step of obtaining two sets of target
grayscale value pairs based on the average grayscale
value, the two sets of target grayscale value pairs are
obtained by searching from a grayscale value lookup
table; each grayscale value in the grayscale value
lookup table corresponds to two sets of target grayscale
value pairs;
the step of obtaining two sets of target grayscale value
pairs based on the average grayscale value comprises:
determining a grayscale range to which the average
grayscale value of the blue sub-pixels in each pixel
group belongs; obtaining the corresponding grayscale
value lookup table according to the grayscale range of
each pixel group; and obtaining the corresponding two
sets of target grayscale value pairs through utilizing the
corresponding grayscale value lookup table, based on
the average grayscale value of the blue sub-pixels in
each pixel group;
in the step of driving the blue sub-pixels in the corre-
sponding pixel group according to the two sets of
driving voltage pairs, one of the driving voltages of two
adjacent blue sub-pixels being high and the other being
low.
2. A driving method of liquid crystal display panel,
comprising:
dividing the pixels of the liquid crystal display panel into
multiple pixel groups; each pixel group comprising an
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even number of pixels matrix arranged, the pixels
comprising a red sub-pixel, a green sub-pixel, and a
blue sub-pixel adjacent to each other, and the red
sub-pixel, the green sub-pixel, and the blue sub-pixel
being all rectangular;

wherein, the method further comprises:

obtaining an average grayscale value of the blue sub-

pixels in each sub-pixel group based on an image input
signal;

obtaining two sets of target grayscale value pairs based on

the average grayscale value; each set of target grayscale
value pairs comprising a high and low grayscale value;
the front viewing angle brightness of the high and low
grayscale value is identical with that of the average
grayscale value;

obtaining the corresponding two sets of driving voltage

pairs according to the two sets of target grayscale value
pairs in each pixel group; and,
driving the blue sub-pixels in the corresponding pixel
group according to the two sets of driving voltage pairs;

wherein, the blue sub-pixel is disposed along a lateral
direction; the red sub-pixel and the green sub-pixel are
both disposed along a longitudinal direction, and their
long sides are adjacent; the long side of the blue
sub-pixel is adjacent with the short sides of the red
sub-pixel and the green sub-pixel.

3. The method of claim 2, wherein, in the step of obtaining
two sets of target grayscale value pairs based on the average
grayscale value, the two sets of target grayscale value pairs
are obtained by searching from a grayscale value lookup
table; each grayscale value in the grayscale value lookup
table corresponds to two sets of target grayscale value pairs.

4. The method of claim 3, wherein, in the step of driving
the blue sub-pixels in the corresponding pixel group accord-
ing to the two sets of driving voltage pairs, one of the driving
voltages of two adjacent blue sub-pixels being high and the
other being low.

5. The method of claim 3, wherein each of the red, green,
and blue sub-pixel has an aspect ratio of less than 3:1.

6. The method of claim 5, wherein each of the red, green,
and blue sub-pixel has an aspect ratio equal to 2:1.

7. The method of claim 3, wherein the step of obtaining
two sets of target grayscale value pairs based on the average
grayscale value comprises:

determining a grayscale range to which the average

grayscale value of the blue sub-pixels in each pixel
group belongs;

obtaining the corresponding grayscale value lookup table

according to the grayscale range of each pixel group;
and,

obtaining the corresponding two sets of target grayscale

value pairs through utilizing the corresponding gray-
scale value lookup table, based on the average gray-
scale value of the blue sub-pixels in each pixel group.

8. The method of claim 3, further comprising a step of
pre-storing the grayscale value lookup table.

9. The method of claim 2, wherein, in the step of driving
the blue sub-pixels in the corresponding pixel group accord-
ing to the two sets of driving voltage pairs, one of the driving
voltages of two adjacent blue sub-pixels is high and the other
is low.

10. The method of claim 2, wherein each of the red, green,
and blue sub-pixel has an aspect ratio of less than 3:1.
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11. The method of claim 10, wherein each of the red,
green, and blue sub-pixel has an aspect ratio equal to 2:1.

12. A liquid crystal display device, comprising:

a backlight component;

a liquid crystal display panel, on which the pixels are
divided into multiple pixel groups; each pixel group
comprising an even number of pixels matrix arranged,
the pixels comprising a red sub-pixel, a green sub-
pixel, and a blue sub-pixel adjacent to each other, and
the red sub-pixel, the green sub-pixel, and the blue
sub-pixel all being rectangular;

wherein, the liquid crystal display device further com-
prises:

a control component, comprising a computing unit and an
obtaining unit; the computing unit being configured to
receive an image input signal, and obtain an average
grayscale value of the blue sub-pixels in each sub-pixel
group based on the image input signal; the computing
unit further being configured to obtain two sets of target
grayscale value pairs based on the average grayscale
value; each set of target grayscale value pairs compris-
ing a high and low grayscale value; the front viewing
angle brightness of the high and low grayscale value
being identical with that of the average grayscale value;
the obtaining unit being configured to obtain corre-
sponding two sets of driving voltage pairs according to
the two sets of target grayscale value pairs in each pixel
group; and

a driving component, respectively connected to the con-
trol component and the liquid crystal display panel; the
driving component being configured to drive the blue
sub-pixels in the corresponding pixel group according
to the two sets of driving voltage pairs;

wherein, the blue sub-pixel is disposed along a lateral
direction; the red sub-pixel and the green sub-pixel are
both disposed along a longitudinal direction, and their
long sides are adjacent; the long side of the blue
sub-pixel is adjacent with the short sides of the red
sub-pixel and the green sub-pixel.

13. The device of claim 12, wherein, the obtaining unit is
configured to obtain corresponding two sets of target gray-
scale value pairs by searching from a grayscale value lookup
table based on the average grayscale value; each grayscale
value in the grayscale value lookup table corresponds to two
sets of target grayscale value pairs.

14. The device of claim 13, wherein, when the driving
component drives the blue sub-pixels in the corresponding
pixel group according to the two sets of driving voltage
pairs, one of the driving voltages of two adjacent blue
sub-pixels is controlled to be high and the other to be low.

15. The device of claim 13, wherein, each of the red,
green, and blue sub-pixel has an aspect ratio of less than 3:1.

16. The device of claim 13, wherein, the control compo-
nent further comprises a determining unit; the determining
unit 1s configured to determine a grayscale range to which
the average grayscale value of the blue sub-pixels in each
pixel group belongs; the obtaining unit is configured to
obtain the corresponding grayscale value lookup table
according to the grayscale range of each pixel group, and
obtain the corresponding two sets of target grayscale value
pairs through utilizing the corresponding grayscale value
lookup table, based on the average grayscale value of the
blue sub-pixels in each pixel group.
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17. The device of claim 13, further comprising:

a storage component, configured to store the grayscale

value lookup table.

18. The device of claim 12, wherein, when the driving
component drives the blue sub-pixels in the corresponding
pixel group according to the two sets of driving voltage
pairs, one of the driving voltages of two adjacent blue
sub-pixels is controlled to be high and the other to be low.

19. The device of claim 13, wherein, each of the red,
green, and blue sub-pixel has an aspect ratio of less than 3:1.

20. The device of claim 19, wherein, each of the red,
green, and blue sub-pixel has an aspect ratio equal to 2:1.
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