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7) ABSTRACT

The disclosure relates to a liquid crystal display device. The
liquid crystal display device includes a drive component,
connected to the display component and configured to
display each picture with two frame images in sequence; the
two frame images include a first frame image and a second
frame image; drive voltages of adjacent two sub-pixels on
each frame image include a high drive voltage and a low
drive voltage, and the drive voltages of each sub-pixel in the
first frame image and in the second frame image include a
high drive voltage and a low drive voltage; and a backlight
control component, connected to the drive component;
wherein the backlight control component is configured to
determine a backlight brightness adjusting signal of each
backlight subarea according to the drive voltages of a first
frame image region and a second frame image region
corresponding to each backlight subarea.
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S$110

Displaying each picture with two frame images in sequence

l S$120

Determining backlight brightness adjusting signals of each backlight sub-
area according to the drive voltages of a first frame image area and a
second frame image area corresponding to each backlight sub-area

l S130
»

Performing independent brightness adjustment on a backlight source of
the sub-pixels of various colors in corresponding backlight sub-areas in
respective frame images of a next picture according to the backlight
brightness adjusting signal of each backlight sub-area

FIG. 1

FIG. 2
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S210
Counting average drive voltages of the sub-pixels of various colors in the
first frame image area and the second frame image area corresponding to
each backlight sub-area
' $220

Solving the backlight brightness adjustment signals according to the /
average drive voltages, reference backlight brightness signals and
reference drive voltages of respective backlight sub-areas

FIG 6
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Dividing pixels on the display panel into a plurality of pixel groups,
wherein each pixel group comprises a first pixel group and a
second pixel group adjacent to each other, and each of the first
pixel group and the second pixel group comprises a first sub-
pixel, a second sub-pixel and a third sub-pixel

$120
/,_..___/

Looking up a table to acquire a first voltage signal and a second
voltage signal unequal to each other and comresponding to each
sub-pixel according to a picture input signal, and enabling a front
viewing angle mixing brightness of the sub-pixel alternately driven
by the first voltage signal and the second voltage signal to be
equivalent to a front viewing angle brightness of the sub-pixel
driven by the picture input signal, wherein the picture input signal
comprises a first picture and a second picture in adjacent timing

sequence.
S130
/—“‘/

Enabling the first voltage signal and the second voltage signal of
the first sub-pixel of the first pixel group of the first picture to drive
the first sub-pixel of the first pixel group and the second pixel
group of the first picture respectively; and enabling the second
voltage signal and the first voltage signal of the second sub-pixel
of the second pixel group of the first picture to drive the second
sub-pixel of the first pixel group and the second pixel group of the
first picture respectively

$140
s

Enabling the second voltage signal and the first voltage signal of
the first sub-pixel of the second pixel group of the second picture
to drive the first sub-pixel of the first pixel group and the second
pixel group of the second picture respectively; and further
enabling the first voltage signal and the second voltage signal of
the second sub-pixel of the first pixel group of the second picture
to drive the second sub-pixel of the first pixel group and the
second pixel group of the second picture respectively

FIG. 9
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LIQUID CRYSTAL DISPLAY DEVICE

FIELD OF THE DISCLOSURE

[0001] The disclosure relates to the field of liquid crystal
display technologies, and more particularly to a liquid
crystal display device.

BACKGROUND

[0002] Typical large-size liquid crystal display devices
most adopt a negative type VA liquid crystal or IPS liquid
crystal technology. The VA type liquid crystal driving is fast
saturated with a drive voltage under a large viewing angle,
which leads to relatively severe viewing angle color cast and
further affects a picture quality.

SUMMARY

[0003] On such basis, it is necessary to provide a liquid
crystal display device, which can improve the defect of
viewing angle color cast.

[0004] A liquid crystal display device provided by the
disclosure includes a backlight component divided into a
plurality of backlight sub-areas, wherein the liquid crystal
display device further includes a display panel having a
display component, wherein pixels on the display panel are
divided into a plurality of pixel groups, each pixel group
includes a first pixel group and a second pixel group adjacent
to each other, and each of the first pixel group and the second
pixel group includes a first sub-pixel, a second sub-pixel and
a third sub-pixel; a control component, configured to look up
a table to acquire a first voltage signal and a second voltage
signal unequal to each other and corresponding to each
sub-pixel according to a picture input signal, and enabling a
front viewing angle mixing brightness of the sub-pixel
alternately driven by the first voltage signal and the second
voltage signal to be equivalent to a front viewing angle
brightness of the sub-pixel driven by the picture input signal,
wherein the picture input signal includes a first picture and
a second picture in adjacent timing sequence; a drive com-
ponent, connected to the display component and the control
component respectively, and configured to display each
picture with two frame images in sequence; the drive
component and the display component are integrated on the
display panel; the two frame images include a first frame
image and a second frame image; drive voltages of adjacent
two sub-pixels on each frame image include a high drive
voltage and a low drive voltage, and the drive voltages of
each sub-pixel in the first frame image and in the second
frame image include a high drive voltage and a low drive
voltage; wherein the drive component is further configured
to enable the first voltage signal and the second voltage
signal of the first sub-pixel of the first pixel group of the first
picture to drive the first sub-pixel of the first pixel group and
the second pixel group of the first picture respectively;
further configured to enable the second voltage signal and
the first voltage signal of the second sub-pixel of the second
pixel group of the first picture to drive the second sub-pixel
of the first pixel group and the second pixel group of the first
picture respectively; further configured to enable the second
voltage signal and the first voltage signal of the first sub-
pixel of the second pixel group of the second picture to drive
the first sub-pixel of the first pixel group and the second
pixel group of the second picture respectively; and further
configured to enable the first voltage signal and the second
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voltage signal of the second sub-pixel of the first pixel group
of the second picture to drive the second sub-pixel of the first
pixel group and the second pixel group of the second picture
respectively; a backlight control component, connected to
the drive component and configured to determine backlight
brightness adjusting signals of each backlight sub-area
according to the drive voltages of a first frame image area
and a second frame image area corresponding to each
backlight sub-area, wherein the backlight brightness adjust-
ing signals are in groups and a group number is same as a
variety number of color sub-pixels; and a backlight adjusting
component, connected to the backlight control component
and the backlight component respectively, and configured to
perform independent brightness adjustment on a backlight
source of the sub-pixels of various colors in corresponding
backlight sub-areas in respective frame images of a next
picture.

[0005] In one of the embodiments, the liquid crystal
display device further includes a storage component,
wherein the storage component is configured to store a
lookup table: the lookup table is a corresponding relation
table of the drive voltage of each sub-pixel in the first frame
image and the second frame image corresponding to an input
signal and the input signal; and the drive component
acquires the drive voltage of each sub-pixel on the first
frame image and the second frame image by the lookup
table.

[0006] In one of the embodiments, the backlight control
component includes a counting unit, configured to count
average drive voltages of the sub-pixels of various colors in
the first frame image area and the second frame image area
corresponding to each backlight sub-area; and a calculating
unit, configured to solve the backlight brightness adjustment
signals according to the average drive voltages, reference
backlight brightness signals and reference drive voltages of
respective backlight sub-areas.

[0007] In one of the embodiments, a calculating formula
for the calculating unit to solve the backlight brightness
adjustment signal of the sub-pixels of each color in each
backlight sub-area is as follows: A, 5 *Pus prer=Ans

2 2*Aps P*Pas aveAns p1 *pMJ ve ;"AMJMJQ
wherein P represents a target color sub-pixel; M represents
a serial number of the backlight sub-area; AM_P1 represents
the backlight brightness adjustment signal for performing
backlight brightness adjustment on a backlight source of P
sub-pixels in the backlight sub-area M corresponding to the
first frame image of the next picture; AM_P2 represents the
backlight brightness adjustment signal for performing back-
light brightness adjustment on a backlight source of the P
sub-pixels in the backlight sub-area M corresponding to the
second frame image of the next picture; PM_avel represents
an average value of the drive voltages of the P sub-pixels in
the backlight sub-area M corresponding to the first frame
image of the current picture; PM_ave2 represents an average
value of the drive voltages of the P sub-pixels in the
backlight sub-area M corresponding to the second frame
image of the current picture; AM_P represents the reference
backlight brightness signal of the P sub-pixels in the back-
light sub-area M corresponding to the image of the current
picture; and PM_ave represents the average value of refer-
ence drive voltages of the P sub-pixels in the frame image
area corresponding to the backlight sub-area M on the image
of the current picture.

B .
P2 PM avels
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[0008] 1In one of the embodiments, the backlight source is
a white light backlight source, an RGB backlight source, an
RGBW backlight source or RGBY backlight source.
[0009] In one of the embodiments, the liquid crystal
display device further includes a display panel, wherein the
display component and the drive component are integrated
on the display panel.

[0010] In one of the embodiments, the liquid crystal
display device further includes a backlight module, wherein
the backlight component, the backlight control component
and the backlight adjusting component are integrated on the
backlight module.

[0011] In one of the embodiments, the drive component
further includes a timing controller.

[0012] In one of the embodiments, the first sub-pixel is a
red sub-pixel, and the second sub-pixel is a green sub-pixel.
[0013] In one of the embodiments, the third sub-pixel is a
blue sub-pixel, and the drive component is further config-
ured to enable the first voltage signal and the second voltage
signal of the blue sub-pixel of the first pixel group of the first
picture to drive the blue sub-pixel of the first pixel group and
the second pixel group of the first picture respectively; and
further configured to enable the second voltage signal and
the first voltage signal of the blue sub-pixel of the second
pixel group of the second picture to drive the blue sub-pixel
of the first pixel group and the second pixel group of the
second picture respectively.

[0014] In one of the embodiments, the third sub-pixel is a
blue sub-pixel, and the drive component is further config-
ured to enable the second voltage signal and the first voltage
signal of the blue sub-pixel of the second pixel group of the
first picture to drive the blue sub-pixel of the first pixel group
and the second pixel group of the first picture respectively;
and further configured to enable the first voltage signal and
the second voltage signal of the blue sub-pixel of the first
pixel group of the second picture to drive the blue sub-pixel
of the first pixel group and the second pixel group of the
second picture respectively.

[0015] In one of the embodiments, the third sub-pixel is
the blue sub-pixel, and the blue sub-pixel is driven by an
original picture input signal.

[0016] Inone of the embodiments, the first pixel group and
the second pixel group are in a same column and disposed
adjacently, and the first pixel group in one pair of pixel
groups in adjacent two pairs of pixel groups is adjacent to
the second pixel group of the other pair of pixel groups.
[0017] Inone of the embodiments, the first pixel group and
the second pixel group are in a same row and disposed
adjacently, and the first pixel group in one pair of pixel
groups in adjacent two pairs of pixel groups is adjacent to
the second pixel group of the other pair of pixel groups.
[0018] In one of the embodiments, the display panel is a
twisted nematic liquid crystal display panel, an optically
compensated birefringence liquid crystal display panel or
vertical alignment liquid crystal display panel.

[0019] In one of the embodiments, the display panel is an
RGB three-primary color panel, an RGBW four-color panel
and an RGBY four-color panel.

[0020] The disclosure further provides a liquid crystal
display device, including a display component and a back-
light component divided into a plurality of backlight sub-
areas, wherein the liquid crystal display device further
includes a drive component, connected to the display com-
ponent, and configured to display each picture with two
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frame images in sequence; the two frame images include a
first frame image and a second frame image; drive voltages
of adjacent two sub-pixels on each frame image include a
high drive voltage and a low drive voltage, and the drive
voltages of each sub-pixel in the first frame image and in the
second frame image include a high drive voltage and a low
drive voltage; a backlight control component, connected to
the drive component and configured to determine backlight
brightness adjusting signals of each backlight sub-area
according to the drive voltages of a first frame image area
and a second frame image area corresponding to each
backlight sub-area, wherein the backlight brightness adjust-
ing signals are in groups and a group number is same as a
variety number of color sub-pixels; wherein the backlight
control component includes a counting unit, configured to
count average drive voltages of the sub-pixels of various
colors in the first frame image area and the second frame
image area corresponding to each backlight sub-area; and a
calculating unit, configured to solve the backlight brightness
adjustment signals according to the average drive voltages,
reference backlight brightness signals and reference drive
voltages of respective backlight sub-areas; a backlight
adjusting component, connected to the backlight control
component and the backlight component respectively, and
configured to perform independent brightness adjustment on
a backlight source of the sub-pixels of various colors in
corresponding backlight sub-areas in respective frame
images of a next picture; and a backlight module, wherein
the backlight component, the backlight control component
and the backlight adjusting component are integrated on the
backlight module.

[0021] In one aspect, according to the liquid crystal dis-
play device provided by the disclosure, each picture is
displayed by two frame images in sequence, each frame
image is driven by adopting high and low alternate voltage
signals, the high and low drive voltages of the first frame
image and the second frame image are inverted, and the
backlight brightness adjusting signals of one picture are
generated according to respective drive voltages to perform
independent backlight adjustment on the backlight source of
the sub-pixels of various colors in the corresponding back-
light sub-areas in the respective frame images of the next
picture. According to the above liquid crystal display device,
brightness compensation for each backlight sub-area M is
supplemented, such that not only is the whole panel bright-
ness maintained to be not different from an uncompensated
typical drive brightness, but also a Low color shift viewing
angle compensation effect can also be realized, the flickering
discomfort phenomenon visible to naked eyes caused by a
switching difference of the high and low voltages during the
original driving is avoided, and the defect of color cast
caused by mismatch of a large viewing angle refractive
index of the liquid crystal display device is effectively
improved. The above liquid crystal display device can
realize cooperative driving in time domain and space
domain. Besides, the pixels on the display component do not
need to be divided into main and second pixels again,
thereby greatly reducing a technological complexity of the
display panel, greatly improving a transmittance and a
resolution of the liquid crystal display panel, and reducing a
backlight design cost.

[0022] In the other aspect, the pixels on the display panel
are divided into a plurality of pixel groups, each pair of pixel
groups includes first pixel group and a second pixel group
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adjacent to each other, the first pixel group and the second
include a first sub-pixel, a second sub-pixel and a third
sub-pixel respectively, a table is looked up to acquire a first
voltage signal and a second voltage signal unequal to each
other and corresponding to each sub-pixel according to a
picture input signal, and a front viewing angle mixing
brightness of the sub-pixel alternately driven by the first
voltage signal and the second voltage signal is enabled to be
equivalent to a front viewing angle brightness of the sub-
pixel driven by the picture input signal, wherein the picture
input signal includes a first picture and a second picture in
adjacent timing sequence. In the first picture, a high voltage
signal and a low voltage signal are respectively acquired for
the first sub-pixel of the first pixel group and the second
pixel group, and a low voltage signal and a high voltage
signal are respectively acquired for the second sub-pixel of
the first pixel group and the second pixel group. In the
second picture, a low voltage signal and a high voltage
signal are respectively acquired for the first sub-pixel of the
first pixel group and the second pixel group, and a high
voltage signal and a low voltage signal are respectively
acquired for the second sub-pixel of the first pixel group and
the second pixel group. A color cast compensation effect can
be realized while the picture content is presented and the
resolution is maintained with an original picture input signal
frequency. The first picture and the second picture in adja-
cent timing sequence represent that position interchange of
the sub-pixels of a resolution signal achieves more perfect
resolution maintaining, and the complete image resolution is
kept.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] FIG. 1 is a flowchart of a driving method for a
liquid crystal display device in one embodiment.

[0024] FIG. 2 is a schematic view of sub-areas of a
backlight area of the liquid crystal display device in FIG. 1.
[0025] FIG. 3 is a schematic view of driving a display area
of the liquid crystal display device in FIG. 1.

[0026] FIGS. 4 and 5 are partial enlarged views in FIG. 3.
[0027] FIG. 6 is a specific flowchart of step S120 in FIG.
1

[0028] FIG. 7 is a structural block diagram of a liquid
crystal display device in one embodiment.

[0029] FIG. 8 is a structural block diagram of a backlight
control component in one embodiment.

[0030] FIG. 9 is a flowchart of a driving method for a
display panel in another embodiment.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0031] In order to make the objects, technical solutions
and advantages of the disclosure clearer, the disclosure is
further described in detail in combination with drawings and
embodiments. It should be understood that the specific
embodiments described here are merely intended for
explaining rather than limiting the disclosure.

[0032] FIG. 1 is a flowchart of a driving method for a
liquid crystal display device in one embodiment. The liquid
crystal display device may be a TN, OCB, VA type or curve
surface liquid crystal display device, but not limited thereto.
The liquid crystal display device can apply straight down
backlight, and a backlight source may be white light, an
RGB thee-color light source, an RGBW four-color light
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source or an RGBY four-color light source, but not limited
thereto. The driving method is also suitable for a scenario
that a display panel of the liquid crystal display device is a
curve panel. In the present embodiment, a backlight area of
the liquid crystal display device is divided into a plurality of
backlight sub-areas, as shown in FIG. 2. In FIG. 2, 90
represents a backlight component (or backlight module).

[0033] Referring to FIG. 1, the method includes the fol-
lowing steps.
[0034] S110 displaying each picture with two frame

images in sequence.

[0035] Each picture frame_N (i.e., a typical frame picture)
is displayed with two frame images in sequence, that is, the
picture is divided into two images on timing sequence. By
dividing the picture on the timing sequence, a frame fre-
quency can be doubled, that is, the original 60 Hz is doubled
to 120 Hz. The two frame images are a first frame image
(frame_N-1) and a second frame image (frame_N-2) respec-
tively. The picture corresponding to an input signal is
displayed for a user by mutual compensation of the first
frame image and the second frame image. In the present
embodiment, drive voltages of adjacent two sub-pixels on
each frame image include a high drive voltage and a low
drive voltage, and the drive voltages of each sub-pixel in the
first frame image and in the second frame image include a
high drive voltage and a low drive voltage. That is, the drive
voltage of each sub-pixel of the first frame image is inverted
to be the drive voltage for each sub-pixel of the second
frame image. The drive voltages for each sub-pixel in the
first frame image and the second frame image may be
acquired by looking up a lookup table (LUT). Specifically,
the liquid crystal display device will prestore the lookup
table in a hardware frame buffer. The lookup table is a
corresponding relation table of the drive voltage of each
sub-pixel in the first frame image and the second frame
image corresponding to an input signal and the input signal.
Seen from a 8bit drive signal, input color gray scale values
0-255 of every R/G/B input signal correspond to 256 pairs
of high and low voltage signals, and there are 3*256 pairs of
high voltage signals R,,/G /B, and low voltage signals
Ry /Gy/By; in total. Therefore, the corresponding high
drive voltage and the corresponding low drive voltage can
be looked up according to the color gray scale value of each
sub-pixel in the input signal, such that the corresponding
sub-pixel in the first frame image is driven by the high drive
voltage, and the corresponding sub-pixel in the second
frame image is driven by the low drive voltage, or the
corresponding sub-pixel in the first frame image is driven by
the low drive voltage, and the corresponding sub-pixel in the
second frame image is driven by the high drive voltage, and
meanwhile, the adjacent two sub-pixels are driven by a
driving manner of alternate high and low drive voltages, as
shown in FIG. 3. Wherein FIG. 4 is a partial enlarged view
in a first frame in FIG. 3, and FIG. 5 is a partial enlarged
view in a second frame in FIG. 3.

[0036] S120 determining backlight brightness adjusting
signals of each backlight sub-area according to the drive
voltages of a first frame image area and a second frame
image area corresponding to each backlight sub-area.
[0037] The backlight brightness adjusting signals are con-
figured to perform backlight brightness adjustment on two
frame images in a next picture, to reduce a viewing angle
color cast of the picture. The backlight brightness adjusting
signals are in groups (A, »; and Ay, p,), to adjust the
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backlight brightness of the backlight sub-areas correspond-
ing to the first frame image and the second frame image
respectively. Besides, a group number of the backlight
brightness adjusting signals is same as a variety number of
color sub-pixels, to perform independent backlight bright-
ness control on the sub-pixels of various colors. For
example, in the present embodiment, the color sub-pixels
include red sub-pixels (R sub-pixels), green sub-pixels (G
sub-pixels) and blue sub-pixels (B sub-pixels). Therefore,
each group of backlight brightness adjusting signals includes
an R sub-pixel backlight brightness adjusting signal group,
a G sub-pixel backlight brightness adjusting signal group
and a B sub-pixel backlight brightness adjusting signal
group, to perform independent backlight brightness control
on the sub-pixels of various colors in respective backlight
sub-areas.

[0038] In the present embodiment, a flow of determining
the backlight brightness adjusting signals is as shown in
FIG. 6, and includes S210 and S220.

[0039] S210 counting average drive voltages of the sub-
pixels of various colors in the first frame image area and the
second frame image area corresponding to each backlight
sub-area.

[0040] A calculating formula for the average drive voltage
of the sub-pixels of each color in the corresponding first
frame image area in each backlight sub-area is as follows:

Pot avet=AVe(Pos  71,L01 it 125 Pt i 110 - - )s
n=123....
[0041] Wherein P represents a target color sub-pixel. M

represents a serial number of the backlight sub-area, avel
represents an average drive voltage value of the first image,
and n represents a sequence number of the P sub-pixel in the
M backlight sub-area.

[0042] Specifically, the average drive voltages for the
sub-pixels of various colors are calculated as follows:

Rag aver=8e@Ryy oy 11, Ryg it 156 Rag iz 1w - - -
n=123...;

Gt avet™AVe(GCos w126 Ot et 100 Otz 10 - - - »
n=123...;

Bt aver=AeBag 11, Bag it 185 Bag iz o - - -
n=123....

[0043] S220 solving the backlight brightness adjustment
signals according to the average drive voltages, reference
backlight brightness signals and reference drive voltages of
respective backlight sub-areas.

[0044] The reference backlight brightness signal refers to
the backlight brightness signal when no compensation of
high and low voltages (i.e., a typical driving manner) is
required. The reference drive voltage refers to the drive
voltage of various sub-pixels when no compensation of high
and low voltages is performed. Since the backlight source
corresponding to the sub-pixels of various colors in each
sub-area is independently controlled, the backlight bright-
ness adjusting signals of the backlight source corresponding
to the sub-pixels of various colors in each sub-area need to
be solved. A calculating formula for the backlight brightness
adjustment signal of the sub-pixels of each color in each
backlight sub-area M is as follows:

* = & .
Aps P1*Prs_aver=Ass p2*Pas aveds

* * = * * .
2 AM,P P M,aveiAMiPl P, Miavel+AM7P2 2, M_ave2s
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[0045] Wherein P represents a target color sub-pixel; M
represents a serial number of the backlight sub-area. A, z,
represents the backlight brightness adjustment signal for
performing backlight brightness adjustment on a backlight
source of P sub-pixels in the backlight sub-area M corre-
sponding to the first frame image of the next picture. A,, 5,
represents the backlight brightness adjustment signal for
performing backlight brightness adjustment on a backlight
source of the P sub-pixels in the backlight sub-area M
corresponding to the second frame image of the next picture.
P,/ ... represents an average value of the drive voltages of
the P sub-pixels in the backlight sub-area M corresponding
to the first frame image of the current picture. In the present
embodiment, since the drive voltage of the sub-pixel is
matched with the input signal (i.e., a gray scale value of the
corresponding color), the average value of the drive voltages
can serve as an evaluation parameter for viewing angle
brightness of the color sub-pixels. P,, ..., represents an
average value of the drive voltages of the P sub-pixels in the
backlight sub-area M corresponding to the second frame
image of the current picture. A,, » represents the reference
backlight brightness signal of the P sub-pixels in the back-
light sub-area M corresponding to the image of the current
picture. P,, .. represents the average value of reference
drive voltages of the P sub-pixels in the frame image area
corresponding to the backlight sub-area M on the image of
the current picture. Specifically, P,, ,,.,=Ave(P +P,, +P,,
4 ...),0=123. ... h

[0046] Inthe present embodiment, one pixel of each frame
image includes an R sub-pixel, a G sub-pixel and a B
sub-pixel. Therefore, correspondingly, it is required to solve
the backlight brightness adjusting signals of the backlight
source of the sub-pixels of various colors in each backlight
sub-area, specifically:

[0047] A solving formula for the backlight brightness
adjusting signals A, »; and Ay, . of the R sub-pixels in the
backlight sub-area M is

* = * .
AM,RI RMiavel 7A]\/LR2 RM,aveb

& * = * *
2 AM,R RM,avefAMle RMiavel+AM7R2 RM?aveZ'

[0048] A solving formula for the backlight brightness
adjusting signals Ay, ¢, and A, ;, of the G sub-pixels inthe
backlight sub-area M is

® = * .
AM,GI GMfavelfAM7G2 G]LLaueD

* * — *, *,
2%d s 6™ Ras_ave=Arr_61 *Oot_avertAas_62*Gas_aver-

[0049] A solving formula for the backlight brightness
adjusting signals A, z, andA,, 5, of the B sub-pixels in the
backlight sub-area M is

* = * .
AM,BI B M_avel 7‘44’1/[732 B M_ave2>

* * = * *
2 AM,B RM,avefAMfBl BMiavel+AMiBQ BM?aveQ'

[0050] S130 performing independent brightness adjust-
ment on a backlight source of the sub-pixels of various
colors in corresponding backlight sub-areas in respective
frame images of a next picture according to the backlight
brightness adjusting signal of each backlight sub-area.

[0051] In the adjusting process, the backlight sources of
the R sub-pixels, the G sub-pixels and the B sub-pixels in the
corresponding backlight sub-area M of the first frame image
in the next picture are independently adjusted according to
Aps ris Apg g1 and Ay, 5, and the backlight sources of the
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R sub-pixels, the G sub-pixels and the B sub-pixels in the
corresponding backlight sub-area M of the second frame
image in the next picture are independently adjusted accord-
ingto A, ps. Ayy oo and A, 25, such that the compensated
picture brightness is same as the picture brightness not
compensated by the high and low voltages (i.e., typical
driving). By independent backlight source control, the flick-
ering discomfort phenomenon visible to naked eyes caused
by a switching difference of the high and low voltages
during driving can be reduced, and the defect of color cast
caused by mismatch of a large viewing angle refractive
index of the liquid crystal display device is effectively
improved.

[0052] According to the driving method for a liquid crystal
display device, each picture is displayed by two frame
images in sequence, each frame image is driven by adopting
high and low alternate voltage signals, the high and low
drive voltages of the first frame image and the second frame
image are inverted, and the backlight brightness adjusting
signals of one picture are generated according to respective
drive voltages to perform independent backlight adjustment
on the backlight source of the sub-pixels of various colors in
the corresponding backlight sub-areas in the respective
frame images of the next picture. According to the above
liquid crystal display device, brightness compensation for
each backlight sub-area M is supplemented, such that not
only is the whole panel brightness maintained to be not
different from an uncompensated typical drive brightness,
but also a Low color shift viewing angle compensation effect
can also be realized, the flickering discomfort phenomenon
visible to naked eyes caused by a switching difference of the
high and low voltages during the original driving is avoided,
and the defect of color cast caused by mismatch of a large
viewing angle refractive index of the liquid crystal display
device is effectively improved. The above liquid crystal
display device can realize cooperative driving in time
domain and space domain. Besides, the pixels on the display
component do not need to be divided into main and second
pixels again, thereby greatly reducing a technological com-
plexity of the display panel, greatly improving a transmit-
tance and a resolution of the liquid crystal display panel, and
reducing a backlight design cost.

[0053] The disclosure further provides a liquid crystal
display device, as shown in FIG. 7. The liquid crystal display
device may execute the above driving method. The liquid
crystal display device includes a display component 710 and
a backlight component 720 and further includes a drive
component 730, a backlight control component 740 and a
backlight adjusting component 750. Wherein the liquid
crystal display device further includes a display panel 770,
the display panel 770 includes the display component 710,
the drive component 730 can be integrated on a display
panel 770, and the backlight component 720, the backlight
control component 740 and the backlight adjusting compo-
nent 750 can be integrated on the backlight module 780. It
is understandable that an integration manner of respective
components is not limited thereto.

[0054] The display component 710 may adopt a TN, OCB
or VA type TFT display panel, but not limited thereto. The
display component 710 can be a display component having
a curve surface panel.

[0055] The backlight component 720 is configured to
provide backlight. The backlight component 720 may apply
straight down backlight, and a backlight source may be
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white light, an RGB thee-color light source, an RGBW
four-color light source or an RGBY four-color light source,
but not limited thereto. The backlight area of the backlight
component 720 is divided into a plurality of backlight
subareas, as shown in FIG. 2.

[0056] The drive component 730 is connected to the
display component 710. The drive component 730 is con-
figured to display each picture with two frame images. The
two frame images are a first frame image and a second frame
image respectively. The picture corresponding to an input
signal is displayed for a user by mutual compensation of the
first frame image and the second frame image. In the present
embodiment, drive voltages of adjacent two sub-pixels on
each frame image include a high drive voltage and a low
drive voltage, and the drive voltages of each sub-pixel in the
first frame image and in the second frame image include a
high drive voltage and a low drive voltage. That is, the drive
voltage of each sub-pixel of the first frame image is inverted
to be the drive voltage for each sub-pixel of the second
frame image. The drive voltages for the drive component
730 to drive each sub-pixel may be acquired by looking up
a lookup table (LUT). Specifically, the liquid crystal display
device will prestore the lookup table in a hardware frame
buffer. The lookup table is a corresponding relation table of
the drive voltage of each sub-pixel in the first frame image
and the second frame image corresponding to an input signal
and the input signal. The drive component 730 includes a
timing control circuit 731 (timing controller). In one
embodiment, the liquid crystal display device further
includes a storage device 760, for storing the lookup table.

[0057] The backlight control component 740 is connected
to the drive component 730 and configured to determine
backlight brightness adjusting signals of each backlight
sub-area according to the drive voltages of a first frame
image area and a second frame image area corresponding to
each backlight sub-area. The backlight brightness adjusting
signals are in groups (A, p, and A,/ ), to adjust the
backlight brightness of the backlight sub-areas correspond-
ing to the first frame image and the second frame image
respectively. Besides, a group number of the backlight
brightness adjusting signal is same as a variety number of
color sub-pixels, to perform independent backlight bright-
ness control on the sub-pixels of various colors. For
example, in the present embodiment, the color sub-pixels
include red sub-pixels (R sub-pixels), green sub-pixels (G
sub-pixels) and blue sub-pixels (B sub-pixels). Therefore,
each group of backlight brightness adjusting signals includes
an R sub-pixel backlight brightness adjusting signal group,
a G sub-pixel backlight brightness adjusting signal group
and a B sub-pixel backlight brightness adjusting signal
group, to perform independent backlight brightness control
on the sub-pixels of various colors in respective backlight
sub-areas.

[0058] The backlight control component 740 includes a
counting unit 742 and a calculating unit 744, as shown in
FIG. 8. Wherein a formula for the counting unit 742 to
calculate the average drive voltage of the sub-pixels of each
color in the corresponding first frame image area in each
backlight sub-area is as follows:

Prs aver=8e(Pas y 11.Pag war 1m0 Prt iz 1o - - - s
=123 ...
[0059] Wherein P represents a target color sub-pixel, M

represents a serial number of the backlight sub-area, avel
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represents an average drive voltage value of the first image,
and n represents a sequence number of the P sub-pixel in the
M backlight sub-area.

[0060] Specifically, the average drive voltages for the
sub-pixels of various colors are calculated as follows:

Rat aver=AVeRuy 115 Big et 186 Rag iz 180 -+ -
n=123...;

Gat_aver=AVE(Gas o 155 Ot et 12 Oagnaz 15 - - -
n=123...;

Bias aver=AVeBys 11, Bag ner 18 Brg ez s+ -+
n=123....

[0061] The calculating unit 744 is configured to solve the
backlight brightness adjustment signals according to the
average drive voltages, reference backlight brightness sig-
nals and reference drive voltages of respective backlight
sub-areas. The reference backlight brightness signal refers to
the backlight brightness signal when no compensation of
high and low voltages (i.e., a typical driving manner) is
required. The reference drive voltage refers to the drive
voltage of various sub-pixels when no compensation of high
and low voltages is performed. Since the backlight source of
the sub-pixels of various colors in each sub-area is indepen-
dently controlled, the backlight brightness adjusting signals
of the backlight source corresponding to the sub-pixels of
various colors in each sub-area need to be solved. A calcu-
lating formula for the backlight brightness adjustment signal
of the sub-pixels of each color in each backlight sub-area M
is as follows:

*® = * .
AM,PI P, MinveliA"l/IiPZ P M_aved>

* * = % * .
2 AM?P P, MiaveiAMiPl P, Miavel+AM7P2 P, M_ave>

[0062] Wherein P represents a target color sub-pixel; M
represents a serial number of the backlight sub-area. A;; 5
represents the backlight brightness adjustment signal for
performing backlight brightness adjustment on a backlight
source of P sub-pixels in the backlight sub-area M corre-
sponding to the first frame image of the next picture. A,, .,
represents the backlight brightness adjustment signal for
performing backlight brightness adjustment on a backlight
source of the P sub-pixels in the backlight sub-area M
corresponding to the second frame image of the next picture.
Pas ave1 represents an average value of the drive voltages of
the P sub-pixels in the backlight sub-area M corresponding
to the first frame image of the current picture. In the present
embodiment, since the drive voltage of the sub-pixel is
matched with the input signal (i.e., a gray scale value of the
corresponding color), the average value of the drive voltages
can serve as an evaluation parameter for viewing angle
brightness of the color sub-pixels. P,, ... represents an
average value of the drive voltages of the P sub-pixels in the
backlight sub-area M corresponding to the second frame
image of the current picture. A,, , represents the reference
backlight brightness signal of the P sub-pixels in the back-
light sub-area M corresponding to the image of the current
picture. A,, ,,. represents the average value of reference
drive voltages of the P sub-pixels in the frame image area
corresponding to the backlight sub-area M on the image of
the current picture. Specifically, Py, ... =Ave(P, +P, ., +P,,
4 ...)0=1,2,3. ... -

[0063] The backlight adjusting component 750 is con-
nected to the backlight control component 740 and the
backlight component 720 respectively. The backlight adjust-
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ing component 750 is configured to perform independent
brightness adjustment on a backlight source of the sub-
pixels of various colors in corresponding backlight sub-areas
in respective frame images of a next picture according to the
backlight brightness adjusting signal in each backlight sub-
area, such that the compensated picture brightness is same as
the picture brightness not compensated by the high and low
voltages.

[0064] According to the above liquid crystal display
device, each picture is displayed by two frame images in
sequence, each frame image is driven by adopting high and
low alternate voltage signals, the high and low drive volt-
ages of the first frame image and the second frame image are
inverted, and the backlight brightness adjusting signals of
one picture are generated according to respective drive
voltages to perform independent backlight adjustment on the
backlight source of the sub-pixels of various colors in the
corresponding backlight sub-areas in the respective frame
images of the next picture. According to the above liquid
crystal display device, brightness compensation for each
backlight sub-area M is supplemented, such that not only is
the whole panel brightness maintained to be not different
from an uncompensated typical drive brightness, but also a
Low color shift viewing angle compensation effect can also
be realized, the flickering discomfort phenomenon visible to
naked eyes caused by a switching difference of the high and
low voltages during the original driving is avoided, and the
defect of color cast caused by mismatch of a large viewing
angle refractive index of the liquid crystal display device is
effectively improved. The above liquid crystal display
device can realize cooperative driving in time domain and
space domain. Besides, the pixels on the display component
do not need to be divided into main and second pixels again,
thereby greatly reducing a technological complexity of the
display panel, greatly improving a transmittance and a
resolution of the liquid crystal display panel, and reducing a
backlight design cost.

[0065] In another embodiment, in combination with FIG.
7, the liquid crystal display device includes a display panel
770, and the control component 772 is connected to the drive
component 730.

[0066] Pixels on the display panel 770 are divided into a
plurality of pixel groups, each pixel group includes a first
pixel group and a second pixel group adjacent to each other,
and each of the first pixel group and the second pixel group
includes a first sub-pixel, a second sub-pixel and a third
sub-pixel.

[0067] The control component 772 is configured to look
up a table to acquire a first voltage signal and a second
voltage signal unequal to each other and corresponding to
each sub-pixel according to a picture input signal, and
enabling a front viewing angle mixing brightness of the
sub-pixel alternately driven by the first voltage signal and
the second voltage signal to be equivalent to a front viewing
angle brightness of the sub-pixel driven by the picture input
signal, wherein the picture input signal includes a first
picture and a second picture in adjacent timing sequence.
[0068] The drive component 730 is connected to the
display component and the control component respectively.
[0069] The drive component 730 is configured to enable
the first voltage signal and the second voltage signal of the
first sub-pixel of the first pixel group of the first picture to
drive the first sub-pixel of the first pixel group and the
second pixel group of the first picture respectively; and
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further configured to enable the second voltage signal and
the first voltage signal of the second sub-pixel of the second
pixel group of the first picture to drive the second sub-pixel
of the first pixel group and the second pixel group of the first
picture respectively.

[0070] The drive component 730 is further configured to
enable the second voltage signal and the first voltage signal
of the first sub-pixel of the second pixel group of the second
picture to drive the first sub-pixel of the first pixel group and
the second pixel group of the second picture respectively;
and further configured to enable the first voltage signal and
the second voltage signal of the second sub-pixel of the first
pixel group of the second picture to drive the second
sub-pixel of the first pixel group and the second pixel group
of the second picture respectively.

[0071] Optionally, the first sub-pixel is a red sub-pixel,
and the second sub-pixel is a green sub-pixel. In the RGB
three primary color sub-pixels, brightness signals of the red
sub-pixel and the green sub-pixel are brighter than the
brightness signal of the blue sub-pixel, the red sub-pixel and
the green sub-pixel will directly affect presentation of a
resolution of a viewed image. A color cast compensation
effect can be realized while the picture content is presented
and the resolution is maintained with an original picture
input signal frequency. The first picture and the second
picture in adjacent timing sequence represent that position
interchange of the sub-pixels of a resolution signal achieves
more perfect resolution maintaining, and the complete
image resolution is kept.

[0072] Referring to FIG. 9, the driving method for a
display panel of the liquid crystal display device includes the
following steps.

[0073] S110 dividing pixels on the display panel into a
plurality of pixel groups, wherein each pixel group includes
a first pixel group and a second pixel group adjacent to each
other, and each of the first pixel group and the second pixel
group includes a first sub-pixel, a second sub-pixel and a
third sub-pixel.

[0074] S120 looking up a table to acquire a first voltage
signal and a second voltage signal unequal to each other and
corresponding to each sub-pixel according to a picture input
signal, and enabling a front viewing angle mixing brightness
of the sub-pixel alternately driven by the first voltage signal
and the second voltage signal to be equivalent to a front
viewing angle brightness of the sub-pixel driven by the
picture input signal, wherein the picture input signal
includes a first picture and a second picture in adjacent
timing sequence.

[0075] S130 enabling the first voltage signal and the
second voltage signal of the first sub-pixel of the first pixel
group of the first picture to drive the first sub-pixel of the
first pixel group and the second pixel group of the first
picture respectively; and enabling the second voltage signal
and the first voltage signal of the second sub-pixel of the
second pixel group of the first picture to drive the second
sub-pixel of the first pixel group and the second pixel group
of the first picture respectively.

[0076] S140 enabling the second voltage signal and the
first voltage signal of the first sub-pixel of the second pixel
group of the second picture to drive the first sub-pixel of the
first pixel group and the second pixel group of the second
picture respectively; and further enabling the first voltage
signal and the second voltage signal of the second sub-pixel
of the first pixel group of the second picture to drive the
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second sub-pixel of the first pixel group and the second pixel
group of the second picture respectively.

[0077] In the first picture, a high voltage signal and a low
voltage signal are respectively acquired for the first sub-
pixel of the first pixel group and the second pixel group, and
a low voltage signal and a high voltage signal are respec-
tively acquired for the second sub-pixel of the first pixel
group and the second pixel group. In the second picture, a
low voltage signal and a high voltage signal are respectively
acquired for the first sub-pixel of the first pixel group and the
second pixel group, and a high voltage signal and a low
voltage signal are respectively acquired for the second
sub-pixel of the first pixel group and the second pixel group.
A color cast compensation effect can be realized while the
picture content is presented and the resolution is maintained
with an original picture input signal frequency. The first
picture and the second picture in adjacent timing sequence
represent that position interchange of the sub-pixels of a
resolution signal achieves more perfect resolution maintain-
ing, and the complete image resolution is kept. The first
sub-pixel is a red sub-pixel, and the second sub-pixel is a
green sub-pixel. In the RGB three primary color sub-pixels,
brightness signals of the red sub-pixel and the green sub-
pixel are brighter than the brightness signal of the blue
sub-pixel, the red sub-pixel and the green sub-pixel will
directly affect presentation of a resolution of a viewed
image. A color cast compensation effect can be realized
while the picture content is presented and the resolution is
maintained with an original picture input signal frequency.
The first picture and the second picture in adjacent timing
sequence represent that position interchange of the sub-
pixels of a resolution signal achieves more perfect resolution
maintaining, and the complete image resolution is kept.
[0078] For the step 120, a first voltage signal and a second
voltage signal unequal to each other and corresponding to
each sub-pixel are acquired by a preset rule according to a
picture input signal, and a front viewing angle mixing
brightness of the sub-pixel alternately driven by the first
voltage signal and the second voltage signal is enabled to be
equivalent to a front viewing angle brightness of the sub-
pixel driven by the picture input signal, wherein the picture
input signal includes a first picture and a second picture in
adjacent timing sequence.

[0079] Specifically, the picture input signal includes a first
picture and a second picture in adjacent timing sequence, as
shown in table 1 and table 2.

TABLE 1

RI,l  Gl1 BLl RI2 G2 BL2 R13 Gl3 BL3
R2,1 G201 B2l R22 G22 B22 R23 G223 B23
R3,1 G31 B3l R32 G32 B32 R33 G33 B33
R4,1  G41 B4l R42 G42 B42 R43  G43 B43
R51 G501 B51 RS2 G52  BS2 RS3  GS3 BS3

TABLE 2

Rl G11 B1l R12 G'12 B12 R13 G13 B'13
R'21 G'21 B2l R22 G'22 B22 R23 G23 B23
R'31 G'31 B'31 R32 G'32 B'32 R33 G33 B33
R'41 G'41 B4l R42 G42 B'42 R43 G43 B'43
R'51 G'51 B'51 RS2 G52 BS2 RS53 G53 BS3

[0080] Further, by taking an RGB three-primary color
display panel as an example and the red sub-pixel as an
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example, the red sub-pixel signal R, | is resolved into a high
voltage RH, ; picture box and a low voltage RL, ; picture
box, and the high voltage picture box and the low voltage
picture box are sequentially displayed in adjacent two timing
sequences. A synthetic effect of the high voltage picture box
and the low voltage picture box is equivalent to the bright-
ness of respective sub-pixels of the original picture box. The
high voltage picture box and the low voltage picture box
signals replace the original picture box signal to achieve the
front viewing brightness and the unchanged brightness of
the original image signal. The high voltage picture box and
the low voltage picture box are displayed on adjacent two
timing sequences and on the timing sequence through the
side viewing upper viewing angle. The viewing angle char-
acteristic of the low voltage picture box is applied to
improve the viewing angle color cast compared with the
brightness saturation phenomenon of the original picture
box. The high first voltage signal and the low second voltage
signal of the red sub-pixel R, the green sub-pixel G and the
blue sub-pixel B in the picture input signal are the high and
low voltage signals given according to the input signals of
the red sub-pixel R, the green sub-pixel G and the blue
sub-pixel B, are decided according to a viewing angle effect
needing to be compensated, and are generally recorded in
the display panel in a LUT manner. Further, the LUT is
recorded in a hardware frame buffer of the display panel,
seen from a 8bit drive signal, input signals 0-255 of the red
sub-pixel R, the green sub-pixel G and the blue sub-pixel B
correspond to 256 pairs of high and low voltage signals, and
there are 3%*256 pairs of high voltage signals RH, GH and
BH and low voltage signals RL, GL and BL in total. Wherein
the lookup table of the blue sub-pixel is as shown in table 3.
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input gray scale value of a pair of pixel group, average
values of original input gray scale values of multiple pairs of
pixel groups, etc., multiple, for example 2, 5 or 10, lookup
tables can be set according to needs. Similarly, multiple
lookup tables can also be set for the red sub-pixel and the
green sub-pixel.

[0082] Further, a large viewing angle mixing brightness of
the first voltage signal and the second voltage signal is close
to the front viewing angle brightness of original drive data
as much as possible. In one embodiment, a difference value
between the first voltage signal and the second voltage
signal needs to be larger than a difference value range,
thereby ensuring that two gray scale values in a target gray
scale value pair have a larger gray scale difference. In the
present embodiment, the large viewing angle may be defined
to be larger than 60°, or user-defined.

[0083] For example, in one embodiment, optionally, as
shown in table 1, in the first picture, the first pixel group is
R1,1, G1,1 and B1,1, and the second pixel group is R2,1,
G2,1 and B2,1. As shown in table 4, in the first picture, the
red sub-pixel R1,1 of the first pixel group is driven by the
first voltage signal RH1,1 of the red sub-pixel of the first
pixel group, and the red sub-pixel R2,1 of the second pixel
group is driven by the second voltage signal R.1,1 of the red
sub-pixel of the first pixel group. The green sub-pixel G1,1
of the first pixel group is driven by the second voltage signal
RL2,1 of the green sub-pixel of the second pixel group, and
the green sub-pixel G2,1 of the second pixel group is driven
by the first voltage signal GH2,1 of the green sub-pixel of
the second pixel group.

IABLE 3 [0084] As shown in table, in the second picture, the first
Input gray LUT1 LUT2 pixel group is R'1,1, G'1,1 and B'l,1, and the second pixel
group is R'2,1, G'2,1 and B'2,1. As shown in table 5, in the
scale values BH1 BL1 BH2 BL2 . . .
second picture, the red sub-pixel R1,1 of the first pixel group
0 0 0 0 0 is driven by the second voltage signal RL'2,1 of the red
1 50 0 40 0 . . .
5 20 5 . 10 sub-pixel of the second pixel group, and the red sub-pixel
3 100 10 100 35 R2,1 of the second pixel group is driven by the first voltage
‘5‘ gg 4218 égg 22 signal RH'2,1 of the red sub-pixel of the second pixel group.
] ) ) ) ) The green sub-pixel G1,1 of the first pixel group is driven by
. the first voltage signal GH'1,1 of the green sub-pixel of the
255 255 138 235 160 ﬁ‘rst pixel gr‘oup,‘and the green sub-pixel G2,‘l of the second
pixel group is driven by the second voltage signal GL'1,1 of
the green sub-pixel of the first pixel group.
TABLE 4
RHL,l GI2,1 BHI,I RL22 GHL2 BL22 RHL3 GL2,3 BHL3
RLIl GH21 BL1,l RH22 GL12 BH22 RLL3 GH23 BL13
RH31 GI41 BH3,1 RI42 GH32 BI42 RH33 GI43 BH33
RI3,1 GH41 BL3,l RH42 GL32 BH42 RI33 GH43 BL33
RH51 GL61 BH51 RL62 GHS52 BL62 RH53 GL63 BHS3
[0081] Optionally, the first voltage signal and the second TABLE 5
voltage signal corresponding to each sub-pixel are acquired
by looking up the table according to the picture input signal. RL GIT' BL RH GL BIF - RL Gt BL
Wherein a front viewing angle mixing brightness of the first 21 b2l L2 22 L2 23 1323
, gang g DrIghiNess o RH' GL' BE R GH B RH  GL BN
voltage signal and the second voltage signal is equivalent to 21 11 21 12 22 12 23 13 23
a front viewing angle brightness of the picture input signal. RL' GH' BL RH' GL' BH' RL GH' BL'
Different lookup tables can be selected according to different 41 31 41 32 42 32 43 33 43

conditions, for example, an average value of an original
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TABLE 5-continued

RH' GL' BH' RL'  GH BL' RH GL' BH'

41 31 41 32 42 32 43 33 43
RL' GH' BL' RH' GL' BH RL'  GH BL
6.1 510 61 5262 52 63 53 63
[0085] In this way, in the first picture, the red sub-pixel

R1,1 signal of the first pixel group is reserved, and the red
sub-pixel R2,1 signal of the second pixel group is sacrificed.
Further, the position of the red sub-pixel of the first pixel
group is replaced with the high voltage signal after table
looking up, i.e., the first voltage signal RH1,1, and the
original image resolution can be kept. The sacrificed posi-
tion of the red sub-pixel of the second pixel group is
replaced with the low voltage signal after table looking up,
1.e., the second voltage signal RL1,1, to achieve color cast
improving and compensating effects. In the second picture,
the red sub-pixel R'2,1 signal of the second pixel group is
reserved, and the red sub-pixel R'1,1 signal of the first pixel
group is sacrificed. Further, the position of the red sub-pixel
of the second pixel group is replaced with the high voltage
signal after table looking up, i.e., the first voltage signal
R'H2,1, and the original image resolution can be kept. The
sacrificed position of the red sub-pixel of the first pixel
group is replaced with the low voltage signal after table
looking up, i.e., the second voltage signal R'L2,1, to achieve
color cast improving and compensating effects.

[0086] Similarly, in the first picture, the green sub-pixel
G2,1 signal of the second pixel group is reserved, and the
green sub-pixel G1,1 signal of the first pixel group is
sacrificed. Further, the position of the green sub-pixel of the
second pixel group is replaced with the high voltage signal
after table looking up, i.e., the first voltage signal GH2,1,
and the original image resolution can be kept. The sacrificed
position of the green sub-pixel of the first pixel group is
replaced with the low voltage signal after table looking up,
i.e., the second voltage signal GL.2,1, to achieve color cast
improving and compensating effects. In the second picture,
the green sub-pixel G'1,1 signal of the first pixel group is
reserved, and the green sub-pixel G'2,1 signal of the second
pixel group is sacrificed. Further, the position of the green
sub-pixel of the first pixel group is replaced with the high
voltage signal after table looking up, i.e., the first voltage
signal G'H1,1, and the original image resolution can be kept.
The sacrificed position of the green sub-pixel of the second
pixel group is replaced with the low voltage signal after table
looking up, i.e., the second voltage signal G'L1,1, to achieve
color cast improving and compensating effects.

[0087] For such picture distribution, although half signals
of the original first picture and the original second picture
are sacrificed, a resolution effect equivalently seen from
space is not sacrificed due to sequential presentation in
adjacent positions of the original picture input signals on
timing sequence. The resolution can be kept while the
picture content is presented on the frequency of the original
picture input signal, a color cast compensation effect is
realized, the original picture resolution does not need to be
maintained by increasing the picture content through
increasing a scan frequency and the color cast improving
effect is realized. Position interchange of the sub-pixels of
adjacent pictures representing resolution signals achieves
more prefect resolution maintaining, and complete image
resolution is kept. The color cast defect caused by mismatch
of large viewing angle refractive index of crystal liquid is
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improved, and the method particularly suitable for TN, OCB
and VA liquid crystal display panels, the process is simple
and the production yield is high.

[0088] Presentation of a main role of the blue sub-pixels is
not much too related to the presentation of the resolution of
the viewing image, and the blue sub-pixels of adjacent first
pixel group and the second pixel group, for example, B1,1
and B2,1 in table 1 can be presented by taking one of the
sub-pixels as a main representing signal of image resolution.
[0089] The blue sub-pixels for example the B1,1 and B2,1
in table 1 of the first pixel group and the second pixel group
of the first picture are respectively driven by the first voltage
signal and the second voltage signal for example BH1,1 and
BL1,1 in table 4 of the blue sub-pixels of the first pixel group
of the first picture. The blue sub-pixels for example the B'1,1
and B'2,1 in table 2 of the first pixel group and the second
pixel group of the second picture are respectively driven by
the second voltage signal and the first voltage signal for
example BL2',1 and BH2',1 in table 5 of the blue sub-pixels
of the second pixel group of the second picture. The blue
sub-pixels are changed along with the red sub-pixels, and the
display panels suitable for the higher brightness of the green
sub-pixels are also suitable for the display panels with
arranged red, green and blue sub-pixels.

[0090] Optionally, the blue sub-pixels of the first pixel
group and the second pixel group of the first picture are
respectively driven by the second voltage signal and the first
voltage signal of the blue sub-pixels of the second pixel
group of the first picture. The blue sub-pixels of the first
pixel group and the second pixel group of the second picture
are respectively driven by the first voltage signal and the
second voltage signal of the blue sub-pixels of the first pixel
group of the second picture. The blue sub-pixels are changed
along with the green sub-pixels, and the display panels
suitable for the higher brightness of the red sub-pixels are
also suitable for the display panels with arranged green, red
and blue sub-pixels.

[0091] Optionally, the blue sub-pixels can also be driven
by an original picture input signal.

[0092] In one embodiment, the first pixel group and the
second may be adjacent disposed in a same row, i.e.,
longitudinally adjacently disposed. For example, in table 1,
the first pixel group is R1,1, G1,1 and B1,1 and the second
pixel group is R2,1, G2,1 and B2,1. As shown in table 4, in
the first picture, the red sub-pixel R1,1 of the first pixel
group is driven by the first voltage signal RH1,1 of the red
sub-pixel of the first pixel group, and the red sub-pixel R2,1
of the second pixel group is driven by the second voltage
signal RL1,1 of the red sub-pixel of the first pixel group. The
green sub-pixel G1,1 of the second pixel group is driven by
the second voltage signal G1.2,1 of the green sub-pixel of the
second pixel group, and the green sub-pixel G2,1 of the
second pixel group is driven by the first voltage signal
GH2,1 of the green sub-pixel of the second pixel group.
Further, the first pixel group in one pair of pixel groups in
adjacent two pairs of pixel groups is adjacent to the second
pixel group of the other pair of pixel groups, that is, the first
pixel groups in the adjacent two pixel groups are disposed in
a staggering manner. In transversely adjacent two pairs of
pixel groups, one pair of first pixel groups is disposed above
the second pixel groups, and the other pair of first pixel
groups is disposed below the second pixel groups. The first
pixel groups for realizing the adjacent pixel groups are
staggered.
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TABLE 6

RH1,l GL1,2 BH{,l RLL,l GHL,2 BLLl RHI,3 GLL4 BHIL3
RI22 GH2,1 BL22 RH22 GL21 BH22 RL24 GH23 BL24
RH3,1 GL3,2 BH3,1 RI3,1 GH32 BL3,1 RH33 GL34 BH33
RI42 GH41 BL42 RH42 GL41 BH42 RI44 GH43 BL44
RH51 GL51 BHS,1 RIS, GH52 BLS1 RH53 GL54 BH53

TABLE 7 not limited thereto. The driving method is also suitable for

a situation that the display panel is a curve panel.

11{12“ ?11{ ]1315 11{12{ ?If ]1312{ Iluz ?g{ ]131; [0097] Similarly, in the liquid crystal display device, for
RE  GL'’ BT RL G B RI' GO BI example, the first voltage signal is larger than the second
2,1 22 21 21 22 21 23 2423 voltage signal. The third sub-pixel is a blue sub-pixel, and
RL® o' BL' RN GL' B RL'  GH' BL the drive component 730 is further configured to enable the
32 332 32 31 32 34 33 34 first voltage signal and the second voltage signal for
R GL' B RL GH BL RH GL BN ge sigh ; 8e s1g
41 42 41 41 42 41 43 44 43 example BH1,1 and BL1,1 in table 4 of the blue sub-pixel
RL GH' BL RH' GL'  BH' RL GH' BL of the first pixel group of the first picture to drive the blue

52 51 52 52 51 52 54 53 54

[0093] In one embodiment, the first pixel group and the
second may be adjacent disposed in a same column, i.e.,
transversely adjacently disposed. For example, in table 1,
the first pixel group is R1,1, G1,1 and B1,1 and the second
pixel group is R2,1, G2,1 and B2,1. As shown in table 6, in
the first picture, the red sub-pixel R1,1 of the first pixel
group is driven by the first voltage signal RH1,1 of the red
sub-pixel of the first pixel group, and the red sub-pixel R2,1
of the second pixel group is driven by the second voltage
signal RL1,1 of the red sub-pixel of the first pixel group. The
green sub-pixel G1,1 of the first pixel group is driven by the
second voltage signal GL1,2 of the green sub-pixel of the
second pixel group, and the green sub-pixel G1,2 of the
second pixel group is driven by the first voltage signal
GH1,2 of the green sub-pixel of the second pixel group.
Further, the first pixel group in one pair of pixel groups in
adjacent two pairs of pixel groups is adjacent to the second
pixel group of the other pair of pixel groups, that is, the first
pixel groups in the adjacent two pixel groups are disposed in
a staggering manner. In longitudinally adjacent two pairs of
pixel groups, one pair of first pixel groups is disposed on the
right of the second pixel groups, and the other pair of first
pixel groups is disposed on the left of the second pixel
groups. The first pixel groups for realizing the adjacent pixel
groups are staggered.

[0094] 1In the above embodiment, the first voltage signal
being smaller than the second voltage signal may be
replaced with the first voltage signal being larger than the
second voltage signal.

[0095] In the above embodiment, the first pixel group and
the second pixel group in the pixel group are changeable in
position.

[0096] The driving method for a display panel can
improve the defect of color cast or chromatic aberration
caused by mismatch of a large viewing angle refractive
index of the display panel. The display panel may be a
twisted nematic (TN) liquid crystal display panel, an opti-
cally compensated birefringence (OCB) liquid crystal dis-
play panel or vertical alignment (VA) liquid crystal display
panel. The display panel for example may also be an organic
light emitting diode (OLED) display panel, a quantum dots
light-emitting diodes (QLED) display panel or other display
panels, but not limited thereto. The display panel may be an
RGB three-primary color display panel, an RGBW four-
color display panel or RGBY four-color display panel, but

sub-pixel for example B1,1 and B2,1 in table 1 of the first
pixel group and the second pixel group of the first picture
respectively; and further configured to enable the second
voltage signal and the first voltage signal for example BL'2,1
and BH'2,1 in table 5 of the blue sub-pixel of the second
pixel group of the second picture to drive the blue sub-pixel
for example B'1,1 and B'2,1 in table 2 of the first pixel group
and the second pixel group of the second picture respec-
tively. The blue sub-pixels are changed along with the red
sub-pixels, and the display panels suitable for the higher
brightness of the green sub-pixels are also suitable for the
display panels with arranged red, green and blue sub-pixels.
[0098] Optionally, the drive component 730 is further
configured to enable the second voltage signal and the first
voltage signal of the blue sub-pixel of the second pixel group
of the first picture to drive the blue sub-pixel of the first pixel
group and the second pixel group of the first picture respec-
tively; and further configured to enable the first voltage
signal and the second voltage signal of the blue sub-pixel of
the first pixel group of the second picture to drive the blue
sub-pixel of the first pixel group and the second pixel group
of the second picture respectively. The blue sub-pixels are
changed along with the green sub-pixels, and the display
panels suitable for the higher brightness of the red sub-pixels
are also suitable for the display panels with arranged green,
red and blue sub-pixels.

[0099] Optionally, the blue sub-pixels can also be driven
by an original picture input signal.

[0100] In one embodiment, the first pixel group and the
second may be adjacent disposed in a same row, i.e.,
longitudinally adjacently disposed. For example, in table 1,
the first pixel group is R1,1, G1,1 and B1,1 and the second
pixel group is R2,1, G2,1 and B2,1. As shown in table 4, in
the first picture, the red sub-pixel R1,1 of the first pixel
group is driven by the first voltage signal RH1,1 of the red
sub-pixel of the first pixel group, and the red sub-pixel R2,1
of the second pixel group is driven by the second voltage
signal RL1,1 of the red sub-pixel of the first pixel group. The
green sub-pixel G1,1 of the second pixel group is driven by
the second voltage signal G1.2,1 of the green sub-pixel of the
second pixel group, and the green sub-pixel G2,1 of the
second pixel group is driven by the first voltage signal
GH2,1 of the green sub-pixel of the second pixel group.
Further, the first pixel group in one pair of pixel groups in
adjacent two pairs of pixel groups is adjacent to the second
pixel group of the other pair of pixel groups, that is, the first
pixel groups in the adjacent two pixel groups are disposed in
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a staggering manner. In transversely adjacent two pairs of
pixel groups, one pair of first pixel groups is disposed above
the second pixel groups, and the other pair of first pixel
groups is disposed below the second pixel groups. The first
pixel groups for realizing the adjacent pixel groups are
staggered. For two pairs of longitudinally adjacent pixel
groups, the first pixel groups are disposed above the below
the second pixel groups generally.

[0101] In one embodiment, the first pixel group and the
second may be adjacent disposed in a same column, i.e.,
transversely adjacently disposed. For example, in table 1,
the first pixel group is R1,1, G1,1 and B1,1 and the second
pixel group is R2,1, G2,1 and B2,1. As shown in table 6, in
the first picture, the red sub-pixel R1,1 of the first pixel
group is driven by the first voltage signal RH1,1 of the red
sub-pixel of the first pixel group, and the red sub-pixel R2,1
of the second pixel group is driven by the second voltage
signal RL1,1 of the red sub-pixel of the first pixel group. The
green sub-pixel G1,1 of the first pixel group is driven by the
second voltage signal GL1,2 of the green sub-pixel of the
second pixel group, and the green sub-pixel G1,2 of the
second pixel group is driven by the first voltage signal
GH1,2 of the green sub-pixel of the second pixel group.
Further, the first pixel group in one pair of pixel groups in
adjacent two pairs of pixel groups is adjacent to the second
pixel group of the other pair of pixel groups, that is, the first
pixel groups in the adjacent two pixel groups are disposed in
a staggering manner. In longitudinally adjacent two pairs of
pixel groups, one pair of first pixel groups is disposed on the
right of the second pixel groups, and the other pair of first
pixel groups is disposed on the left of the second pixel
groups. The first pixel groups for realizing the adjacent pixel
groups are staggered.

[0102] In the above embodiment, the first voltage signal
being smaller than the second voltage signal may be
replaced with the first voltage signal being larger than the
second voltage signal.

[0103] The display device can improve the defect of color
cast or chromatic aberration caused by mismatch of a large
viewing angle refractive index of the display panel. The
display panel may be a TN liquid crystal display panel, an
OCB liquid crystal display panel or VA liquid crystal display
panel. The display panel for example may also be an OLED
display panel, a QLED display panel or other display panels,
but not limited thereto. The display panel may be an RGB
three-primary color display panel, an RGBW four-color
display panel or RGBY four-color display panel, but not
limited thereto. The driving method is also suitable for a
situation that the display panel is a curve panel.

[0104] In the above embodiment, the first sub-pixel, the
second sub-pixel and the third sub-pixel that each of the first
pixel group and the second pixel group includes may be one
or more.

[0105] The respective technical features of the above
embodiments can be freely combined, in order for concise
description, not all possible combinations of the respective
technical features of the above embodiments are described,
however, as long as the combinations of these respective
technical features do not conflict against each other, they are
considered to be in a range recorded by the disclosure.
[0106] The foregoing merely expresses several embodi-
ments of the disclosure, which are described in a relatively
specific and detailed manner, but should be understood as a
limitation to the scope of the disclosure. It should be pointed
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out that those ordinary skilled in the art could make a
plurality of transformations and improvements without
departing from a concept of the disclosure, and they all fall
within the protective scope of the disclosure. Therefore, a
protective scope of the disclosure should take appended
claims as a criterion.

What is claimed is:

1. A liquid crystal display device, comprising a backlight
module having backlight component divided into a plurality
of backlight sub-areas, wherein the liquid crystal display
device further comprises

a display panel having a display component, wherein
pixels on the display panel are divided into a plurality
of pixel groups, each pixel group comprises a first pixel
group and a second pixel group adjacent to each other,
and each of the first pixel group and the second pixel
group comprises a first sub-pixel, a second sub-pixel
and a third sub-pixel;

a control component, configured to look up a table to
acquire a first voltage signal and a second voltage
signal unequal to each other and corresponding to each
sub-pixel according to a picture input signal, and
enabling a front viewing angle mixing brightness of the
sub-pixel alternately driven by the first voltage signal
and the second voltage signal to be equivalent to a front
viewing angle brightness of the sub-pixel driven by the
picture input signal, wherein the picture input signal
comprises a first picture and a second picture in adja-
cent timing sequence;

a drive component, connected to the display component
and the control component respectively, and configured
to display each picture with two frame images in
sequence; the drive component and the display com-
ponent are integrated on the display panel; the two
frame images comprise a first frame image and a
second frame image; drive voltages of adjacent two
sub-pixels on each frame image comprise a high drive
voltage and a low drive voltage, and the drive voltages
of each sub-pixel in the first frame image and in the
second frame image comprise a high drive voltage and
a low drive voltage;

wherein the drive component is further configured to
enable the first voltage signal and the second voltage
signal of the first sub-pixel of the first pixel group of the
first picture to drive the first sub-pixel of the first pixel
group and the second pixel group of the first picture
respectively; further configured to enable the second
voltage signal and the first voltage signal of the second
sub-pixel of the second pixel group of the first picture
to drive the second sub-pixel of the first pixel group and
the second pixel group of the first picture respectively;
further configured to enable the second voltage signal
and the first voltage signal of the first sub-pixel of the
second pixel group of the second picture to drive the
first sub-pixel of the first pixel group and the second
pixel group of the second picture respectively; and
further configured to enable the first voltage signal and
the second voltage signal of the second sub-pixel of the
first pixel group of the second picture to drive the
second sub-pixel of the first pixel group and the second
pixel group of the second picture respectively;

a backlight control component, connected to the drive
component and configured to determine backlight
brightness adjusting signals of each backlight sub-area
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according to the drive voltages of a first frame image
area and a second frame image area corresponding to
each backlight sub-area, wherein the backlight bright-
ness adjusting signals are in groups and a group number
is same as a variety number of color sub-pixels; and

a backlight adjusting component, connected to the back-

light control component and the backlight component
respectively, and configured to perform independent
brightness adjustment on a backlight source of the
sub-pixels of various colors in corresponding backlight
sub-areas in respective frame images of a next picture.

2. The liquid crystal display device according to claim 1,
further comprising a storage component, wherein the storage
component is configured to store a lookup table; the lookup
table is a corresponding relation table of the drive voltage of
each sub-pixel in the first frame image and the second frame
image corresponding to an input signal and the input signal;
and the drive component acquires the drive voltage of each
sub-pixel on the first frame image and the second frame
image by the lookup table.

3. The liquid crystal display device according to claim 1,
wherein the backlight control component comprises

a counting unit, configured to count average drive volt-

ages of the sub-pixels of various colors in the first
frame image area and the second frame image area
corresponding to each backlight sub-area; and

a calculating unit, configured to solve the backlight

brightness adjustment signals according to the average
drive voltages, reference backlight brightness signals
and reference drive voltages of respective backlight
sub-areas.

4. The liquid crystal display device according to claim 3,
wherein a calculating formula for the calculating unit to
solve the backlight brightness adjustment signal of the
sub-pixels of each color in each backlight sub-area is as
follows:

* = * .
AM,PI P, MiaveliAl’\liPQ P, M_ave2>

* *® = * * .
2 AM,P P M,aveiAMiPl P, Miavel+AM7P2 P, M_ave2;

wherein P represents a target color sub-pixel, M repre-
sents a serial number of the backlight sub-area; Ay, 5,
represents the backlight brightness adjustment signal
for performing backlight brightness adjustment on a
backlight source of P sub-pixels in the backlight sub-
area M corresponding to the first frame image of the
next picture; A,, p, represents the backlight brightness
adjustment signal for performing backlight brightness
adjustment on a backlight source of the P sub-pixels in
the backlight sub-area M corresponding to the second
frame image of the next picture; P,, ,,., represents an
average value of the drive voltages of the P sub-pixels
in the backlight sub-area M corresponding to the first
frame image of the current picture; Py, ., represents
an average value of the drive voltages of the P sub-
pixels in the backlight sub-area M corresponding to the
second frame image of the current picture; A,, , rep-
resents the reference backlight brightness signal of the
P sub-pixels in the backlight sub-area M corresponding
to the image of the current picture; and P,,  _ repre-
sents the average value of reference drive voltages of
the P sub-pixels in the frame image area corresponding
to the backlight sub-area M on the image of the current
picture.
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5. The liquid crystal display device according to claim 1,
further comprising a backlight module, wherein the back-
light component, the backlight control component and the
backlight adjusting component are integrated on the back-
light module.

6. The liquid crystal display device according to claim 1,
wherein the backlight source is a white light backlight
source, an RGB backlight source, an RGBW backlight
source or RGBY backlight source.

7. The liquid crystal display device according to claim 3,
wherein the backlight source is a white light backlight
source, an RGB backlight source, an RGBW backlight
source or RGBY backlight source.

8. The liquid crystal display device according to claim 5,
wherein the backlight source is a white light backlight
source, an RGB backlight source, an RGBW backlight
source or RGBY backlight source.

9. The liquid crystal display device according to claim 1,
further comprising a display panel, wherein the display
component and the drive component are integrated on the
display panel.

10. The liquid crystal display device according to claim 1,
wherein the drive component further comprises a timing
controller.

11. The liquid crystal display device according to claim 1,
wherein the first sub-pixel is a red sub-pixel, and the second
sub-pixel is a green sub-pixel.

12. The liquid crystal display device according to claim
11, wherein the third sub-pixel is a blue sub-pixel, and the
drive component is further configured to enable the first
voltage signal and the second voltage signal of the blue
sub-pixel of the first pixel group of the first picture to drive
the blue sub-pixel of the first pixel group and the second
pixel group of the first picture respectively; and further
configured to enable the second voltage signal and the first
voltage signal of the blue sub-pixel of the second pixel group
of the second picture to drive the blue sub-pixel of the first
pixel group and the second pixel group of the second picture
respectively.

13. The liquid crystal display device according to claim
11, wherein the third sub-pixel is a blue sub-pixel, and the
drive component is further configured to enable the second
voltage signal and the first voltage signal of the blue
sub-pixel of the second pixel group of the first picture to
drive the blue sub-pixel of the first pixel group and the
second pixel group of the first picture respectively; and
further configured to enable the first voltage signal and the
second voltage signal of the blue sub-pixel of the first pixel
group of the second picture to drive the blue sub-pixel of the
first pixel group and the second pixel group of the second
picture respectively.

14. The liquid crystal display device according to claim
11, wherein the third sub-pixel is the blue sub-pixel, and the
blue sub-pixel is driven by an original picture input signal.

15. The liquid crystal display device according to claim 1,
wherein the first pixel group and the second pixel group are
in a same column and disposed adjacently, and the first pixel
group in one pair of pixel groups in adjacent two pairs of
pixel groups is adjacent to the second pixel group of the
other pair of pixel groups.

16. The liquid crystal display device according to claim 1,
wherein the first pixel group and the second pixel group are
in a same row and disposed adjacently, and the first pixel
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group in one pair of pixel groups in adjacent two pairs of
pixel groups is adjacent to the second pixel group of the
other pair of pixel groups.

17. The liquid crystal display device according to claim 1,
wherein the display panel is a twisted nematic liquid crystal
display panel, an optically compensated birefringence liquid
crystal display panel or vertical alignment liquid crystal
display panel.

18. The liquid crystal display device according to claim 1,
wherein the display panel is an RGB three-primary color
panel, an RGBW four-color panel and an RGBY four-color
panel.

19. A liquid crystal display device, comprising a display
component and a backlight component divided into a plu-
rality of backlight sub-areas, wherein the liquid crystal
display device further comprises

a drive component, connected to the display component,

and configured to display each picture with two frame
images in sequence; the two frame images comprise a
first frame image and a second frame image; drive
voltages of adjacent two sub-pixels on each frame
image comprise a high drive voltage and a low drive
voltage, and the drive voltages of each sub-pixel in the
first frame image and in the second frame image
comprise a high drive voltage and a low drive voltage;
a backlight control component, connected to the drive
component and configured to determine backlight
brightness adjusting signals of each backlight sub-area
according to the drive voltages of a first frame image
area and a second frame image area corresponding to
each backlight sub-area, wherein the backlight bright-
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ness adjusting signals are in groups and a group number
is same as a variety number of color sub-pixels;
wherein the backlight control component comprises

a counting unit, configured to count average drive volt-
ages of the sub-pixels of various colors in the first
frame image area and the second frame image area
corresponding to each backlight sub-area; and

a calculating unit, configured to solve the backlight
brightness adjustment signals according to the average
drive voltages, reference backlight brightness signals
and reference drive voltages of respective backlight
sub-areas;

a backlight adjusting component, connected to the back-
light control component and the backlight component
respectively, and configured to perform independent
brightness adjustment on a backlight source of the
sub-pixels of various colors in corresponding backlight
sub-areas in respective frame images of a next picture;
and

a backlight module, wherein the backlight component, the
backlight control component and the backlight adjust-
ing component are integrated on the backlight module.

20. The liquid crystal display device according to claim

19, wherein the backlight brightness adjusting signals com-
prise a red sub-pixel backlight brightness adjusting signal
group, a green sub-pixel backlight brightness adjusting
signal group and a blue sub-pixel backlight brightness
adjusting signal group, to perform independent backlight
brightness adjustment control on the sub-pixels of various
colors in respective backlight subareas.

* ok % k&
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