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1
DRIVING METHOD AND DRIVING DEVICE
OF LIQUID CRYSTAL PANEL

CROSS-REFERENCE TO RELATED
APPLICATION

This application is the U.S. national phase of PCT Appli-
cation No. PCT/CN2015/086792 filed on Aug. 12, 2015,
which claims priority to CN Patent Application No.
201510417239.3 filed on Jul. 15, 2015, the disclosures of
which are incorporated in their entirety by reference herein.

TECHNICAL FIELD

The present disclosure relates to a technical field of a
liquid crystal display, and more particularly, to a driving
method and a driving device of a liquid crystal panel.

BACKGROUND ART

In recent years, a traditional Cathode Ray Tube (CRT)
display is gradually replaced by a Liquid Crystal Display
(LCD) as the LCD is advantageous in its small size, light
weight, high display quality, and the like. A picture dis-
played by a liquid crystal panel in the liquid crystal display
is constituted by a plurality of pixels arranged in arrays, each
pixel is usually composed of sub-pixels displaying a respec-
tive color respectively, and a brightness displayed by each
sub-pixel is determined together by the brightness of a
backlight module of the liquid crystal display and a grey-
scale of the sub-pixel of the liquid crystal panel. In an
existing driving method of the liquid crystal display, a most
common method is: maintaining a fixed brightness by using
the brightness of the backlight module; driving a liquid
crystal in each sub-pixel of the liquid crystal panel to rotate
by using a greyscale voltage of a different size respectively
according to input image data, so as to determine light
transmittance (i.e. the brightness) of the respective sub-pixel
through a rotation angle of a liquid crystal molecule, thus
achieving a purpose of greyscale display and imaging.

With development of a liquid crystal display technique, a
2D1G technique is proposed in order to solve a color bias
problem of the liquid crystal display. The so-called 2D1G
technique divides the sub-pixel in the liquid crystal panel
into a primary sub-pixel area and a secondary sub-pixel area.
A data signal (i.e. a greyscale voltage) is applied to the
primary sub-pixel area and the secondary sub-pixel area of
the sub-pixel so as to make the sub-pixel to display a
corresponding greyscale, thereby performing imaging.
However, after dividing each sub-pixel into the primary
sub-pixel area and the secondary sub-pixel area, the number
of data lines for applying the data signal will be doubled,
which significantly reduces an aperture ratio of the liquid
crystal panel, thereby affecting a transmission rate.

SUMMARY

In order to overcome a defect of the related art, an
exemplary embodiment of the present disclosure provides a
driving method of a liquid crystal panel, which simulates
2D1G and can improve color bias of the liquid crystal panel
without affecting an aperture ratio and a transmission rate of
the liquid crystal panel.

According to one aspect of an exemplary embodiment of
the present disclosure, there is provided a driving method of
a liquid crystal panel, which may include:
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2

(A) dividing pixels in a liquid crystal panel into groups,
wherein each group includes two pixels, and two pixels in
any group are the two adjacent pixels in a predetermined
direction;

(B) determining an original greyscale value of a first color
sub-pixel and an original greyscale value of a second color
sub-pixel of each pixel in each group;

(C) acquiring two actual greyscale values for driving the
first color sub-pixel in each group according to at least one
of the original greyscale values of the first color sub-pixel of
two pixels in each group; acquiring two actual greyscale
values for driving the second color sub-pixel in each group
according to at least one of the original greyscale values of
the second color sub-pixel of two pixels in each group; and

(D) determining the actual greyscale value for driving the
first color sub-pixel of each pixel, among the two actual
greyscale values for driving the first color sub-pixel in each
group, and determining the actual greyscale value for driv-
ing the second color sub-pixel of each pixel, among the two
actual greyscale values for driving the second color sub-
pixel in each group, according to a position of each pixel in
each group.

Wherein step (D) may include:

determining a larger one of the two actual greyscale
values for driving the first color sub-pixel in each group as
the actual greyscale value for driving the first color sub-pixel
of one pixel of the two pixels, of which a sum of a row
number and a column number is an even number, in each
group;

determining a smaller one of the two actual greyscale
values for driving the first color sub-pixel in each group as
the actual greyscale value for driving the first color sub-pixel
of one pixel of the two pixels, of which a sum of a row
number and a column number is an odd number, in each
group;

determining a larger one of the two actual greyscale
values for driving the second color sub-pixel in each group
as the actual greyscale value for driving the second color
sub-pixel of one pixel of the two pixels, of which a sum of
a row number and a column number is an odd number, in
each group; and

determining a smaller one of the two actual greyscale
values for driving the second color sub-pixel in each group
as the actual greyscale value for driving the second color
sub-pixel of one pixel of the two pixels, of which a sum of
a row number and a column number is an even number, in
each group.

Wherein the predetermined direction is a lateral direction
or a longitudinal direction.

Wherein the step of acquiring, according to at least one of
the original greyscale values of any color sub-pixel of two
pixels in any group, the two actual greyscale values for
driving the color sub-pixel in the group may include:

determining an index value according to at least one of the
original greyscale values of the color sub-pixel of the two
pixels in the group; and

looking up two actual greyscale values corresponding to
the index value from a display look-up table of the color
sub-pixel, to acquire the two actual greyscale values for
driving the color sub-pixel in the group.

Wherein the step of determining the index value may
include:

taking the original greyscale value of the color sub-pixel
of any one of the two pixels in the group as the index value.

Wherein the step of determining the index value may
include:
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taking an average value of the original greyscale values of
the color sub-pixel of the two pixels in the group as the index
value.

Wherein the display look-up table of the color sub-pixel
is acquired through the following steps:

acquiring an actual brightness value of the color sub-pixel
under a respective greyscale value within a greyscale value
range of the liquid crystal panel separately in a case of front
viewing and in a case of obliquely viewing;

calculating a theoretical brightness value of the color
sub-pixel under the respective greyscale value within the
greyscale value range separately in the case of front viewing
and in the case of obliquely viewing;

determining two actual greyscale values meeting a pre-
determined condition and corresponding to each greyscale
value within the greyscale value range which is taken as the
index value, according to the acquired respective actual
brightness value and the calculated respective theoretical
brightness value; and

acquiring the display look-up table based on a correspon-
dence relationship between each index value and the actual
greyscale value.

Wherein the actual brightness value of the color sub-pixel
under the respective greyscale value within the greyscale
value range of the liquid crystal panel in the case of front
viewing and in the case of obliquely viewing is acquired by
measuring a gamma curve of the color sub-pixel separately
in the case of front viewing and in the case of obliquely
viewing.

Wherein the theoretical brightness value of the color
sub-pixel under any greyscale value g within the greyscale
value range in a case of viewing from any angle is calculated
through the following equation:

LV@) =LY ) X (§/ G

wherein y is a predetermined gamma value, Lv(g) is the
theoretical brightness value of the color sub-pixel under the
greyscale value g in the case of viewing from the angle, and
Lv(g)' is the actual brightness values of the color sub-pixel
under the maximum greyscale value g, within the grey-
scale value range in the case of viewing from the angle,
wherein viewing from the angle refers to front viewing or
obliquely viewing.

Wherein any greyscale value g within the greyscale value
range, which is taken as the index value, as well as two
corresponding actual greyscale values g, and g; meet the
following predetermine condition:

min YLV ond @V o @)LV o (grr) ~

Lvﬁont(gl.)y]2+[Lvoblz;;ue(g)+Lvoblique(g)_l’voblique
(gH)‘—L"ob!ique(gL)v]’

wherein vy, (g) and Lv,,;,,. (g) are the theoretical
brightness value of the color sub-pixel under the greyscale
value g separately in the case of front viewing and in the case
of obliquely viewing, Lv,,, (8z) and Lv ;. ..(8z) are the
actual brightness value of the color sub-pixel under the
actual greyscale value g,, separately in the case of front
viewing and in the case of obliquely viewing, Lv,,,Ag,)'
and Lv,,;...(g,)" are the actual brightness value of the color
sub-pixel under the actual greyscale value is g, separately in
the case of front viewing and in the case of obliquely
viewing.

Wherein the first color sub-pixel is a blue sub-pixel, the
second color sub-pixel is a green sub-pixel or a red sub-
pixel, or the first color sub-pixel is a green sub-pixel or a red
sub-pixel, the second color sub-pixel is a blue sub-pixel.
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According to another aspect of an exemplary embodiment
of the present disclosure, there is provided a driving device
of a liquid crystal panel, which may include:

a grouping unit configured to divide pixels in a liquid
crystal panel into groups, wherein each group includes two
pixels, and two pixels in any group are the two adjacent
pixels in a predetermined direction;

an original greyscale value determination unit configured
to determine an original greyscale value of a first color
sub-pixel and an original greyscale value of a second color
sub-pixel of each pixel in each group;

an actual greyscale value acquisition unit configured to
acquire two actual greyscale values for driving the first color
sub-pixel in each group according to at least one of the
original greyscale values of the first color sub-pixel of two
pixels in each group; and to acquire two actual greyscale
values for driving the second color sub-pixel in each group
according to at least one of the original greyscale values of
the second color sub-pixel of two pixels in each group; and

a driving determination unit configured to determine the
actual greyscale value for driving the first color sub-pixel of
each pixel, among the two actual greyscale values for
driving the first color sub-pixel in each group, and to
determine the actual greyscale value for driving the second
color sub-pixel of each pixel, among the two actual grey-
scale values for driving the second color sub-pixel in each
group, according to a position of each pixel in each group.

Wherein the driving determination unit is configured to
determine a larger one of the two actual greyscale values for
driving the first color sub-pixel in each group as the actual
greyscale value for driving the first color sub-pixel of one
pixel of the two pixels, of which a sum of a row number and
a column number is an even number, in each group; and to
determine a smaller one of the two actual greyscale values
for driving the first color sub-pixel in each group as the
actual greyscale value for driving the first color sub-pixel of
one pixel of the two pixels, of which a sum of a row number
and a column number is an odd number, in each group; and
to determine a larger one of the two actual greyscale values
for driving the second color sub-pixel in each group as the
actual greyscale value for driving the second color sub-pixel
of one pixel of the two pixels, of which a sum of a row
number and a column number is an odd number, in each
group; and to determine a smaller one of the two actual
greyscale values for driving the second color sub-pixel in
each group as the actual greyscale value for driving the
second color sub-pixel of one pixel of the two pixels, of
which a sum of a row number and a column number is an
even number, in each group.

Wherein the predetermined direction is a lateral direction
or a longitudinal direction.

Wherein the actual greyscale value acquisition unit is
configured to sequentially acquire the two actual greyscale
values for driving the first color sub-pixel and the two actual
greyscale values for driving the second color sub-pixel,

wherein the actual greyscale value acquisition unit may
include:

an index value determination unit configured to determin-
ing an index value according to at least one of the original
greyscale values of any color sub-pixel of the two pixels in
any group; and,

a table look-up unit configured to look up two actual
greyscale values corresponding to the index value from a
display look-up table of the color sub-pixel, to acquire the
two actual greyscale values for driving the color sub-pixel in
the group.
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Wherein the index value determination unit is configured
to take the original greyscale value of the color sub-pixel of
any one of the two pixels in the group as the index value.

Wherein the index value determination unit is configured
to take an average value of the original greyscale values of
the color sub-pixel of the two pixels in the group as the index
value.

Wherein the actual greyscale value acquisition unit may
further include: a table creation unit configured to create a
display look-up table of the color sub-pixel,

wherein the table creation unit may include:

an actual brightness value acquisition unit configured to
acquire an actual brightness value of the color sub-pixel
under a respective greyscale value within a greyscale value
range of the liquid crystal panel separately in a case of front
viewing and in a case of obliquely viewing;

a theoretical brightness value calculation unit configured
to calculate a theoretical brightness value of the color
sub-pixel under the respective greyscale value within the
greyscale value range separately in the case of front viewing
and in the case of obliquely viewing;

a relationship determination unit configured to determine
two actual greyscale values meeting a predetermined con-
dition and corresponding to each greyscale value within the
greyscale value range which is taken as the index value,
according to the acquired respective actual brightness value
and the calculated respective theoretical brightness value;
and

a creation unit configured to acquire the display look-up
table based on a correspondence relationship between each
index value and the actual greyscale value.

Wherein the actual brightness value acquisition unit is
configured to acquire the actual brightness value of the color
sub-pixel under the respective greyscale value within the
greyscale value range of the liquid crystal panel in the case
of front viewing and in the case of obliquely viewing by
measuring a gamma curve of the color sub-pixel separately
in the case of front viewing and in the case of obliquely
viewing,.

Wherein the theoretical brightness value calculation unit
is configured to calculate the theoretical brightness value of
the color sub-pixel under any greyscale value g within the
greyscale value range in a case of viewing from any angle
through the following equation:

LVR)ITLNE ) X (/i)

wherein y is a predetermined gamma value, Lv(g) is the
theoretical brightness value of the color sub-pixel under the
greyscale value g in the case of viewing from the angle, and
Lv(g)' is the actual brightness values of the color sub-pixel
under the maximum greyscale value g, within the grey-
scale value range in the case of viewing from the angle,
wherein viewing from the angle refers to front viewing or
obliquely viewing.

Wherein any greyscale value g within the greyscale value
range, which is determined by the relationship determination
unit and is taken as the index value, as well as two corre-
sponding actual greyscale values g, and g; meet the fol-
lowing predetermine condition:

min y:[LVﬂom(g)’fL‘{me(g )‘L"fmnz(gH)'—

LVﬁam(gL)']2+[Lvobhque(g)*'LZVobzique(g)—
LVoblique(gH)"Lvoblique(gL)']
wherein Lvg, (g) and Lv,,;...(2) are the theoretical
brightness value of the color sub-pixel under the greyscale
value g separately in the case of front viewing and in the case

of obliquely viewing, Lvy,,{g;)" and Lv,,,..(g;)' are the
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actual brightness value of the color sub-pixel under the
actual greyscale value g,; separately in the case of front
viewing and in the case of obliquely viewing, Lv,,, (g,
and v, ,;,,...(g; )" are the actual brightness value of the color
sub-pixel under the actual greyscale value is g, separately in
the case of front viewing and in the case of obliquely
viewing,.

Wherein the first color sub-pixel is a blue sub-pixel, the
second color sub-pixel is a green sub-pixel or a red sub-
pixel, or the first color sub-pixel is a green sub-pixel or a red
sub-pixel, the second color sub-pixel is a blue sub-pixel.

The driving method and the driving device of the liquid
crystal panel provided according to the exemplary embodi-
ment of the present disclosure, can improve color bias of the
liquid crystal panel without affecting an aperture ratio and a
transmission rate of the liquid crystal panel.

Other aspects and/or advantages of the present disclosure
will be partially illustrated in the following description, and
another part will be apparent through description or may be
known through implementation of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and/or other purposes and advantages of the
disclosure will become more apparent from the following
description of embodiments, taken in conjunction with
accompanying drawings in which:

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

FIG. 2 is a flowchart illustrating a step of acquiring,
according to at least one of original greyscale values of any
color sub-pixel of two pixels of any group, two actual
greyscale values for driving the color sub-pixel of the group,
according to an exemplary embodiment of the present
disclosure;

FIG. 3 is a flowchart illustrating a step of acquiring a
display look-up table of any color sub-pixel according to an
exemplary embodiment of the present disclosure;

FIG. 4 is a schematic diagram illustrating actual greyscale
values determined separately with respect to a first color
sub-pixel and a second color sub-pixel of a part of pixels of
a liquid crystal panel, according to an exemplary embodi-
ment of the present disclosure; and

FIG. 5 is a block diagram illustrating a driving device of
a liquid crystal panel according to an exemplary embodi-
ment of the present disclosure.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

Detailed description will now be made to an exemplary
embodiment of the present disclosure, an example of exem-
plary embodiment is shown in the drawings, in which the
same reference numbers are used to refer to the same parts.
The embodiment will be illustrated in detail below with
reference to accompany drawings, so as to explain the
disclosure.

FIG. 1 is a flowchart illustrating a driving method of a
liquid crystal panel according to an exemplary embodiment
of the present disclosure.

As shown in FIG. 1, in Step S101, pixels in the liquid
crystal panel are divided into groups, wherein each group
includes two pixels. Here, two pixels in any group are two
adjacent pixels in a predetermined direction. The predeter-
mined direction can be a lateral direction or a longitudinal
direction.
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Here, each pixel of the liquid crystal panel includes a
plurality of sub-pixels of different colors. For example, the
pixel may include a red (R) sub-pixel, a green (G) sub-pixel,
and a blue (B) sub-pixel. In addition, the pixel may also
include a yellow (Y) sub-pixel and a white (W) sub-pixel. It
can be understood that the present disclosure is not limited
thereto, and it may also disclose the liquid crystal panel in
which each pixel includes the sub-pixel of other colors.

Specifically, each row of pixels of the liquid crystal panel
can be non-repeatedly divided into groups, each group
including two adjacent pixels. For example, when there are
only four pixels in each row of the liquid crystal panel, two
adjacent pixels having column numbers 1 and 2 in each row
can be divided into one group, and two adjacent pixels
having column numbers 3 and 4 in each row can be divided
into one group.

In addition, each column of pixels of the liquid crystal
panel can also be non-repeatedly divided into groups, each
group including two adjacent pixels. For example, when
there are only four pixels in each column of the liquid crystal
panel, two adjacent pixels having row numbers 1 and 2 in
each column can be divided into one group, and two
adjacent pixels having row numbers 3 and 4 in each column
can be divided into one group.

In step S102, an original greyscale value of a first color
sub-pixel and an original greyscale value of a second color
sub-pixel of each pixel in each group are determined. That
is, the original greyscale value of the first color sub-pixel
and the original greyscale value of the second color sub-
pixel are separately determined, with respect to each pixel in
each group.

Here, the first color sub-pixel and the second color
sub-pixel are two sub-pixels of different colors. The colors
of the first color sub-pixel and the second color sub-pixel can
be determined correspondingly according to a type of the
liquid crystal panel. For example, when each pixel of the
liquid crystal panel includes the R sub-pixel, the G sub-pixel
and the B sub-pixel, the first color sub-pixel may be any one
of the R, G, B sub-pixels, and the second color sub-pixel
may be any one of the R, G, B color sub-pixels of which the
color is different from that of the first color sub-pixel.
Preferably, the first color sub-pixel is the blue sub-pixel, the
second color sub-pixel is the green sub-pixel or the red
sub-pixel, or, the first color sub-pixel is the green sub-pixel
or the red sub-pixel, and the second color sub-pixel is the
blue sub-pixel.

In addition, the original greyscale value is an initial
greyscale value of a image displayed by the sub-pixel (for
example, the greyscale value configured for the sub-pixel
when driving the liquid crystal panel to display the image in
the related art). It can be understood that, various existing
methods can be used to determine the original greyscale
value of the first color sub-pixel and the original greyscale
value of the second color sub-pixel of each pixel in each
group.

In step S103, two actual greyscale values for driving the
first color sub-pixel in each group are acquired according to
at least one of the original greyscale values of the first color
sub-pixel of two pixels in each group determined in step
S102; two actual greyscale values for driving the second
color sub-pixel in each group are acquired according to at
least one of the original greyscale values of the second color
sub-pixel of two pixels in each group determined in step
S102.
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for driving the color sub-pixels are acquired by using at least
one of two original greyscale values of the color sub-pixels;
and with respect to the second color sub-pixel of two pixels
in each group (that is, with respect to two second color
sub-pixels in each group), two actual greyscale values for
driving the color sub-pixels are acquired by using at least
one of two original greyscale values of the color sub-pixels.

Here, the actual greyscale value is the actual greyscale of
the image displayed by the sub-pixel. It can be understood
that, various existing methods can be used to acquire two
actual greyscale values for driving the first color sub-pixel
and two actual greyscale values for driving the second color
sub-pixel in each group.

As an example, a step of acquiring, according to at least
one of the original greyscale values of any color sub-pixel of
two pixels in any group, two actual greyscale values for
driving the color sub-pixel of the group is shown in FIG. 2.

FIG. 2 is a flowchart illustrating a step of acquiring,
according to at least one of original greyscale values of any
color sub-pixel of two pixels of any group, two actual
greyscale values for driving the color sub-pixel of the group,
according to an exemplary embodiment of the present
disclosure.

As shown in FIG. 2, in step S201, an index value is
determined according to at least one of the original greyscale
values of the color sub-pixel of two pixels in the group.
Here, the index value is a greyscale value for looking up a
display look-up table as mentioned below. It can be under-
stood that, various existing methods can be used to deter-
mine the index value.

As an example, the original greyscale value of the color
sub-pixel of any one of two pixels in the group is taken as
the index value.

As another example, an average value of the original
greyscale values of the color sub-pixel of two pixels in the
group is taken as the index value.

In step 8202, two actual greyscale values corresponding
to the index value determined in step S201 is looked up from
the display look-up table of the color sub-pixel, to acquire
two actual greyscale values for driving the color sub-pixel in
the group. In the display look-up table, each index value
corresponds to two actual greyscale values.

Here, the display look-up table can be determined through
various existing methods. Preferably, the step of acquiring
the display look-up table of the color sub-pixel is shown in
FIG. 3.

FIG. 3 is a flowchart illustrating a step of acquiring a
display look-up table of any color sub-pixel according to an
exemplary embodiment of the present disclosure.

As shown in FIG. 3, in step S301, an actual brightness
value of the color sub-pixel under a respective greyscale
value within a greyscale value range of the liquid crystal
panel separately in a case of front viewing and in a case of
obliquely viewing is acquired. Here, front viewing refers to
viewing the liquid crystal panel in parallel with a direction
perpendicular to the liquid crystal panel. Obliquely viewing
refers to viewing the liquid crystal panel from a place in a
line so that the angle between the line and the direction
perpendicular to the liquid crystal panel is about 60 degree.
The value range of the greyscale value may vary along with
the liquid crystal panel. When the liquid crystal panel is a
8-bit liquid crystal panel (that is, using a 8-bit binary number
to indicate the greyscale value), the value range is [0, 255];
when the liquid crystal panel is a 10-bit liquid crystal panel
(that is, using a 10-bit binary to indicate the greyscale value),
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the value range is [0, 1023]. Tt can be understood that,
various existing methods can be used to determine the actual
brightness value.

As an example, the actual brightness value of the color
sub-pixel under the respective greyscale value within the
greyscale value range of the liquid crystal panel in the case
of front viewing and in the case of obliquely viewing may
be acquired by measuring a gamma curve of the color
sub-pixel separately in the case of front viewing and in the
case of obliquely viewing. The gamma curve is a curve
indicating a relationship between a greyscale and a bright-
ness of the color sub-pixel. Here, the gamma curve can be
measured through various existing methods.

In step S302, the theoretical brightness value of the color
sub-pixel under a respective greyscale value in the value
range separately in the case of front viewing and in the case
of obliquely viewing is calculated. Here, the theoretical
brightness value can be calculated through various existing
calculation methods.

As an example, the theoretical brightness value of the
color sub-pixel under any greyscale value g within the value
range in a case of viewing from any angle is calculated
through the following equation:

LV LV ) X(§/ &) (1

Here, v is a predetermined gamma value, Lv(g) is the
theoretical brightness value of the color sub-pixel under the
greyscale value g in the case of viewing from the angle, and
Lv(g,...) is the actual brightness values of the color sub-
pixel under the maximum greyscale value g within the
value range in the case of viewing from the angle. Here, the
angle refers to front viewing or obliquely viewing. It should
be understood that, the above equation (1) can also be used
to calculate the theoretical brightness value in a case of view
from another angle other than front viewing and obliquely
viewing.

When calculating the theoretical brightness value of the
color sub-pixel under any greyscale value g within the value
range in the case of front viewing, the greyscale value g, the
maximum greyscale value g, within the value range and
the predetermined gamma value v are substituted into equa-
tion (1), and actual brightness value Lv(g,, )" of the color
sub-pixel under the maximum greyscale value g,,,. in the
case of front viewing is substituted, thus obtaining the
theoretical brightness value of the color sub-pixel under the
greyscale value g in the case of front viewing. Based on this,
the theoretical brightness value of the color sub-pixel under
the respective greyscale value within the value range in the
case of front viewing can be calculated.

When calculating the theoretical brightness value of the
color sub-pixel under any greyscale value g within the value
range in the case of obliquely viewing, the greyscale value
g, the maximum greyscale value g, . within the value range
and the predetermined gamma value y are substituted into
equation (1), and actual brightness value max 25 Lv(g,,..)'
of the color sub-pixel under the maximum greyscale value
2,... In the case of obliquely viewing is substituted, thus
obtaining the theoretical brightness value of the color sub-
pixel under the greyscale value g in the case of obliquely
viewing. Based on this, the theoretical brightness value of
the color sub-pixel under the respective greyscale value
within the value range in the case of obliquely viewing can
be calculated.

Here, the predetermined gamma value y may be 2.2, but
is not limited thereto, which can be set according to an actual
situation. The maximum greyscale value g, .. may vary
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liquid crystal panel is the 8-bit liquid crystal panel (that is,
using the 8-bit binary number to indicate the greyscale
value), the maximum greyscale value g, . may be 255;
when the liquid crystal panel is the 10-bit liquid crystal panel
(that is, using the 10-bit binary to indicate the greyscale
value), the maximum greyscale value g, . may be 1023, but
1s not limited thereto, which can also be determined accord-
ing to an actual parameter of the liquid crystal panel.

In step S303, two actual greyscale values meeting a
predetermined condition and corresponding to each grey-
scale value within the value range, which is taken as the
index value, are determined according to the respective
actual brightness value acquired in step S301 and the
respective theoretical brightness value calculated in step
S302, that is, with respect to each greyscale value within the
value range, which is taken as the index value, two actual
greyscale values corresponding to the greyscale value may
be determined, and the predetermine condition may be met
between each greyscale value and two actual greyscale
values. Those skilled in the art may set the predetermined
condition according to actual experience.

Preferably, any greyscale value g within the greyscale
value range, which is taken as the index value, as well as two
corresponding actual greyscale values gz and g, meet the
following predetermine condition:

min ALY o @V d 8LV A82) =

L"fmm(gL)']2+[L"oblfque(g)+L2Voblique(g)—
L"oblique(gH)"LvoblmngL)']

@

Here, Lv,,, (g) and Lv ;... (g) are the theoretical bright-
ness value of the color sub-pixel under the greyscale value
g separately in the case of front viewing and in the case of
obliquely viewing, Lv,, gz)" and Lv,y;...(g;) are the
actual brightness value of the color sub-pixel under the
actual greyscale value g,, separately in the case of front
viewing and in the case of obliquely viewing, Lv,,,(g;)
and Lv,,;;,,..(g,)' are the actual brightness value of the color
sub-pixel under the actual greyscale value is g; separately in
the case of front viewing and in the case of obliquely
viewing.

Thus, two actual greyscale values corresponding to each
index value within the value range and meeting the equation
(2) may be determined.

In step S304, the display look-up table is acquired based
on the correspondence relationship between each index
value and the actual greyscale value within the value range
determined in step S303.

Returning to FIG. 2, by using the display look-up table of
the color sub-pixel acquired through the steps as shown in
FIG. 3, two actual greyscale values corresponding to the
index value determined in step S201 may be found from the
display look-up table, so as to acquire two actual greyscale
values for driving the color sub-pixel of the group.

In this way, according to the steps as shown in FIG. 2, two
actual greyscale values for driving the first color sub-pixel
and two actual greyscale values for driving the second color
sub-pixel in each group may then be sequentially acquired.

Returning to FIG. 1, in step S104, according to the
position of each pixel in each group, the actual greyscale
value for driving the first color sub-pixel of each pixel
among two actual greyscale values for driving the first color
sub-pixel in each group acquired in step S103, is deter-
mined, and the actual greyscale value for driving the second
color sub-pixel of each pixel among two actual greyscale
values for driving the second color sub-pixel in each group
acquired in step S103, is determined.



US 9,805,670 B2

11

Specifically, with respect to any group, according to the
position of each pixel in each group, two actual greyscale
values for driving the first color sub-pixel in the group
acquired in step S103 are taken separately as the actual
greyscale value of the first color sub-pixel of two pixels in
the group, to drive the first color sub-pixel of two pixels, and
two actual greyscale values for driving the second color
sub-pixel in the group acquired in step S103 are taken
separately as the actual greyscale value of the second color
sub-pixel of two pixels in the group, to drive the second
color sub-pixel of two pixels.

In addition, in step S104, after determining the actual
greyscale value for driving the first color sub-pixel of each
pixel in each group, the actual greyscale value for driving
the first color sub-pixel of each pixel in each group is used
to drive the first color sub-pixel of each pixel of each group;
and after determining the actual greyscale value for driving
the second color sub-pixel of each pixel in each group, the
actual greyscale value for driving the second color sub-pixel
of each pixel in each group is used to drive the second color
sub-pixel of each pixel of each group.

Here, any one of two actual greyscale values for driving
the first color sub-pixel of the group may be taken as the
actual greyscale value of the first color sub-pixel of any pixel
of the group; any one of two actual greyscale values for
driving the second color sub-pixel of the group may be taken
as the actual greyscale value of the second color sub-pixel of
any pixel of the group.

As a preferred embodiment, determining a larger one of
two actual greyscale values for driving the first color sub-
pixel in each group as the actual greyscale value for driving
the first color sub-pixel of one pixel of two pixels, of which
a sum of a row number and a column number is an even
number, in each group; determining a smaller one of two
actual greyscale values for driving the first color sub-pixel in
each group as the actual greyscale value for driving the first
color sub-pixel of one pixel of two pixels, of which a sum
of a row number and a column number is an odd numbet, in
each group; determining a larger one of two actual greyscale
values for driving the second color sub-pixel in each group
as the actual greyscale value for driving the second color
sub-pixel of one pixel of two pixels, of which a sum of a row
number and a column number is an odd number, in each
group; and determining a smaller one of two actual grey-
scale values for driving the second color sub-pixel in each
group as the actual greyscale value for driving the second
color sub-pixel of one pixel of two pixels, of which a sum
of a row number and a column number is an even number,
in each group.

FIG. 4 is a schematic diagram illustrating actual greyscale
values determined separately with respect to a first color
sub-pixel and a second color sub-pixel of a part of pixels of
a liquid crystal panel, according to an exemplary embodi-
ment of the present disclosure.

FIG. 4 shows a part of the pixels (3 rowsx2 columns of
pixels (each heavy lined box representing one pixel)) of the
liquid crystal panel, each pixel including the R sub-pixel, the
G sub-pixel and the B sub-pixel. Also, two pixels adjacent
to each other in lateral direction are divided into one group,
and there are three groups in total (as shown by a dashed
line). Here, assuming that the B sub-pixel is the first color
sub-pixel, and that the G sub-pixel is the second color
sub-pixel.

As shown in FIG. 4, the sum of 1 and 1 is an even number,
and the sum of 1 and 2 is an odd number, thus the actual
greyscale value of the first color sub-pixel of the pixel in row
1, column 1 among two pixels in the first group is the larger
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one (g5, of two actual greyscale values g, and g5, , for
driving the first color sub-pixel in the first group, and the
actual greyscale value of the first color sub-pixel of the pixel
in row 1, column 2 among two pixels in the first group is the
smaller one (gz;,) of two actual greyscale values gz, and
2., for driving the first color sub-pixel in the first group.

Also, the actual greyscale value of the second color
sub-pixel of the pixel in row 1, column 1 among two pixels
in the first group is the smaller one (g;,) of two actual
greyscale values gq;y, and g;, for driving the second color
sub-pixel in the first group, and the actual greyscale value of
the second color sub-pixel of the pixel in row 1, column 2
among two pixels in the first group is the larger one (ggz)
of two actual greyscale values g, and g ., , for driving the
second color sub-pixel in the first group.

The sum of 2 and 1 is an odd number, and the sum of 2
and 2 is an even number, thus the actual greyscale value of
the first color sub-pixel of the pixel in row 2, column 1
among two pixels in the second group is the smaller one
(gz7,) of two actual greyscale values gz;,, and gz, for
driving the first color sub-pixel in the second group, and the
actual greyscale value of the first color sub-pixel of the pixel
in row 2, column 2 among two pixels in the second group is
the larger one (g,,,) of two actual greyscale values gz,,, and
25, for driving the first color sub-pixel in the second group.

Also, the actual greyscale value of the second color
sub-pixel of the pixel in row 2, column 1 among two pixels
in the second group is the larger one (g;,) of two actual
greyscale values g, and g; , for driving the second color
sub-pixel in the second group, and the actual greyscale value
of the second color sub-pixel of the pixel in row 2, column
2 among two pixels in the second group is the smaller one
(2ar5) of two actual greyscale values ggyy and ge;, for
driving the second color sub-pixel in the second group.

The sum of 3 and 1 is an even number, and the sum of 3
and 2 is an odd number, so the actual greyscale value of the
first color sub-pixel of the pixel in row 3, column 1 among
two pixels in the third group is the larger one (gg) of two
actual greyscale values ggy5 and gz, 5 for driving the first
color sub-pixel in the third group, and the actual greyscale
value of the first color sub-pixel of the pixel in row 3,
column 2 among two pixels in the third group is the smaller
one (gg;5) of two actual greyscale values g5 and g5, 5 for
driving the first color sub-pixel in the third group.

Also, the actual greyscale value of the second color
sub-pixel of the pixel in row 3, column 1 among two pixels
in the third group is the smaller one (gs;5) of two actual
greyscale values g5 and g; 5 for driving the second color
sub-pixel in the third group, and the actual greyscale value
of the second color sub-pixel of the pixel in row 3, column
2 among two pixels in the third group is the larger one
(ggzs) of two actual greyscale values g, and g, for
driving the second color sub-pixel in the third group.

It can be known from FIG. 4 that, the actual greyscale
values determined with respect to the first color sub-pixel
and the second color sub-pixel of each pixel determined
through the above-mentioned preferred embodiment can
improve an effect on resolution of the liquid crystal panel
when simulating 2D1G.

FIG. 5 is a block diagram illustrating the driving device
of the liquid crystal panel according to an exemplary
embodiment of the present disclosure.

As shown in FIG. 5, the driving device 100 of the liquid
crystal panel according to the exemplary embodiment of the
present disclosure may include: a grouping unit 101, an
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original greyscale value determination unit 102, an actual
greyscale value acquisition unit 103 and a driving determi-
nation unit.

The grouping unit 101 is configured to divide the pixels
in the liquid crystal panel into groups, wherein each group
includes two pixels. Here, two pixels in any group are two
adjacent pixels in predetermined direction. The predeter-
mined direction can be a lateral direction or a longitudinal
direction.

Here, each pixel of the liquid crystal panel includes a
plurality of sub-pixels of different colors. For example, the
pixel may include a red (R) sub-pixel, a green (G) sub-pixel
and a blue (B) sub-pixel. In addition, the pixel may further
include a yellow (Y) sub-pixel and a white (W) sub-pixel. It
can be understood that the present disclosure is not limited
thereto, and it may also disclose the liquid crystal panel in
which each pixel includes sub-pixels of other colors.

Specifically, the grouping unit 101 may non-repeatedly
divide each row of pixels of the liquid crystal panel into
groups, each group including two adjacent pixels. For
example, when there are only four pixels in each row of the
liquid crystal panel, two adjacent pixels having column
numbers 1 and 2 in each row may be divided into one group,
and two adjacent pixels having column numbers 3 and 4 in
each row can be divided into one group.

In addition, the grouping unit 101 may further non-
repeatedly divide each column of pixels of the liquid crystal
panel into groups, each group including two adjacent pixels.
For example, when there are only four pixels in each column
of the liquid crystal panel, two adjacent pixels having row
numbers 1 and 2 in each column may be divided into one
group, and two adjacent pixels having row numbers 3 and 4
in each column may be divided into one group.

The original greyscale value determination unit 102 is
configured to determine the original greyscale value of the
first color sub-pixel and the greyscale value of the second
color sub-pixel of each pixel in each group; that is, the
original greyscale value of the first color sub-pixel and the
greyscale value of the second color sub-pixel of each pixel
are determined separately, with respect to each pixel in each
group.

Here, the first color sub-pixel and the second color
sub-pixel are two sub-pixels of different colors. The colors
of the first color sub-pixel and the second color sub-pixel
may be determined correspondingly according to the type of
the liquid crystal panel. For example, when each pixel of the
liquid crystal panel includes the R sub-pixel, the G sub-pixel
and the B sub-pixel, the first color sub-pixel may be any one
of the R, G, B sub-pixels, and the second color sub-pixel
may be any one of the R, G, B color sub-pixels of which the
color is different from that of the first color sub-pixel.
Preferably, the first color sub-pixel is the blue sub-pixel, the
second color sub-pixel is the green sub-pixel or the red
sub-pixel, or, the first color sub-pixel is the green sub-pixel
or the red sub-pixel, and the second color sub-pixel is the
blue sub-pixel.

In addition, the original greyscale value is the initial
greyscale of the image displayed by the sub-pixel (for
example, the greyscale value configured to the sub-pixel
when driving the liquid crystal panel to display the image in
the related art). It can be understood that, the original
greyscale value determination unit 102 may determine the
original greyscale value of the first color sub-pixel and the
greyscale value of the second color sub-pixel of each pixel
in each group through various existing methods.

The actual greyscale value acquisition unit 103 is config-
ured to acquire two actual greyscale values for driving the
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first color sub-pixel in each group according to at least one
of the original greyscale values of the first color sub-pixel of
two pixels in each group determined by the original grey-
scale value determination unit 102; and to acquire two actual
greyscale values for driving the second color sub-pixel in
each group according to at least one of the original greyscale
values of the second color sub-pixels in each group deter-
mined by the original greyscale value determination unit
102.

In other words, with respect to the first color sub-pixel of
two pixels in each group (that is, with respect to two first
color sub-pixels in each group), two actual greyscale values
for driving the sub-pixels are acquired by using at least one
of two original greyscale values of the sub-pixels; and with
respect to the second color sub-pixel of two pixels in each
group (that is, with respect to two second color sub-pixels in
each group), two actual greyscale values for driving the
sub-pixels are acquired by using at least one of two original
greyscale values of the sub-pixels.

Here, the actual greyscale value is the actual greyscale of
the image displayed by the sub-pixel. It can be understood
that, the actual greyscale value acquisition unit 103 may be
configured to acquire two actual greyscale values for driving
the first color sub-pixel and two actual greyscale values for
driving the second color sub-pixel in each group by using
various existing methods.

As an example, the actual greyscale value acquisition unit
103 may be configured to sequentially acquire two actual
greyscale values for driving the first color sub-pixel and two
actual greyscale values for driving the second color sub-
pixel in each group.

Specifically, the actual greyscale value acquisition umt
103 may be configured to acquire two actual greyscale
values for driving the first color sub-pixel in the group
according to at least one of the original greyscale values of
any color sub-pixel of two pixels in any group. Then, the
unit 103 may be configured to sequentially acquire two
actual greyscale values for driving the first color sub-pixel
and two actual greyscale values for driving the second color
sub-pixel with respect to each group.

Here, the actual greyscale value acquisition unit 103 may
include: an index value determination unit and a table
look-up unit.

The index value determination unit is configured to deter-
mine an index value according to at least one of the original
greyscale values of any color sub-pixel of two pixels in any
group. Here, the index value is the greyscale value for
looking up the display look-up table as mentioned below. It
can be understood that, the index value determination unit
may be configured to determine one index value by using
various existing methods.

As an example, the index value determination unit may be
configured to take the original greyscale value of the color
sub-pixel of any one of two pixels in the group as the index
value.

As another example, the index value determination unit
may be configured to take an average value of the original
greyscale values of the color sub-pixel of two pixels in the
group as the index value.

The table look-up unit may be configured to look up two
actual greyscale values corresponding to the index value
determined by the index value determination unit from the
display look-up table of the color sub-pixel, to acquire two
actual greyscale values for driving the color sub-pixel in the
group. In the display look-up table, each index value cor-
responds to two actual greyscale values.
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Here, the display look-up table may be a table pre-stored
at a predetermined position of the driving device of the
liquid crystal panel, or be a table created by a specific unit.
When using the specific unit to create the display look-up
table, the actual greyscale value acquisition unit 103 may
further include: a table creation unit configured to create the
display look-up table of the color sub-pixel. It can be
understood that, the table creation unit may be configured to
create the display look-up table for any color sub-pixel.

Here, the table creation unit may include: an actual
brightness value acquisition unit, a theoretical brightness
value calculation unit, a relationship determination unit and
a creation unit.

The actual brightness value acquisition unit is configured
to acquire the actual brightness value of the color sub-pixel
under the respective greyscale value within the greyscale
value range of the liquid crystal panel separately in the case
of front viewing and in the case of obliquely viewing. Here,
viewing at the front refers to viewing the liquid crystal panel
in parallel with the direction perpendicular to the liquid
crystal panel. Viewing from the side refers to viewing the
liquid crystal panel from the side so that the angle between
the viewer and the direction perpendicular to the liquid
crystal panel is about 60 degree. The value range of the
greyscale value may vary along with the liquid crystal panel.
When the liquid crystal panel is a 8-bit liquid crystal panel
(that is, using the 8-bit binary number to indicate the
greyscale value), said value range is [0, 255]; when the
liquid crystal panel is the 10-bit liquid crystal panel (that is,
using the 10-bit binary to indicate the greyscale value), said
value range is [0, 1023]. It can be understood that, the actual
brightness value acquisition unit can be used to determine
the actual brightness value through various existing meth-
ods.

As an example, the actual brightness value of the color
sub-pixel under the respective greyscale value within the
greyscale value range in the case of front viewing and in the
case of obliquely viewing may be acquired by the actual
brightness value acquisition unit by measuring a gamma
curve of the color sub-pixel separately in the case of front
viewing and in the case of obliquely viewing. The gamma
curve is a curve indicating a relationship between a grey-
scale and a brightness of the color sub-pixel. Here, the
gamma curve can be measured by the actual brightness
value acquisition unit through various existing methods.

The theoretical brightness value calculation unit is con-
figured to calculate the theoretical brightness value of the
color sub-pixel under the respective greyscale value in the
value range separately in the case of front viewing and in the
case of obliquely viewing. Here, the theoretical brightness
value calculation unit may calculate the theoretical bright-
ness value through various existing calculation methods.

As an example, the theoretical brightness value calcula-
tion unit may calculate, through the above equation (1), the
theoretical brightness value of the color sub-pixel under any
greyscale value g within the value range in the case of
viewing from any angle, to calculate the theoretical bright-
ness value of the color sub-pixel under the respective
greyscale value within the value range in the case of front
viewing, and to calculate the theoretical brightness value of
the color sub-pixel under the respective greyscale value
within the value range in the case of obliquely viewing.

The relationship determination unit is configured to deter-
mine two actual greyscale values meeting the predetermined
condition and corresponding to each greyscale value within
the value range, which is taken as the index value, according
to the respective actual brightness value acquired by the
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actual brightness value acquisition unit and the respective
theoretical brightness value calculated by the theoretical
brightness value calculation unit, that is, with respect to each
greyscale value within the value range, which is taken as the
index value, two actual greyscale values corresponding to
the greyscale value may be determined, and the predeter-
mine condition can be met between each greyscale value and
the two actual greyscale values. Those skilled in the art may
set the predetermined condition according to experience.

Preferably, any greyscale value g within the value range,
which is taken as the index value and is determined by the
relationship determination unit, and the corresponding two
actual greyscale values g, and g, may meet the above
equation (2).

Thus, two actual greyscale values corresponding to each
index value within the value range and meeting the equation
(2) may be determined.

The creation unit is configured to acquire the display
look-up table based on the correspondence relationship
between each index value and the actual greyscale value
within the value range, which may be determined by the
relationship determination unit.

The driving determination unit 104 is configured to deter-
mine the actual greyscale value for driving the first color
sub-pixel of each pixel among two actual greyscale values
for driving the first color sub-pixel in each group acquired by
the actual greyscale value acquisition unit 103, and to
determine the actual greyscale value for driving the second
color sub-pixel of each pixel among two actual greyscale
values for driving the second color sub-pixel in each group
acquired by the actual greyscale value acquisition unit 103,
according to the position of each pixel in each group.

Specifically, with respect to any group, according to the
position of each pixel in each group, two actual greyscale
values for driving the first color sub-pixel in the group
acquired by the actual greyscale value acquisition unit 103
are taken separately as the actual greyscale value of the first
color sub-pixel of two pixels in the group, to drive the first
color sub-pixel of two pixels, and two actual greyscale
values for driving the second color sub-pixel in the group
acquired by the actual greyscale value acquisition unit 103
are taken separately as the actual greyscale value of the
second color sub-pixel of two pixels in the group, to drive
the second color sub-pixel of two pixels.

In addition, after determining the actual greyscale value
for driving the first color sub-pixel of each pixel in each
group, the driving determination unit 104 uses the actual
greyscale value for driving the first color sub-pixel of each
pixel in each group, to drive the first color sub-pixel of each
pixel of each group; and after determining the actual grey-
scale value for driving the second color sub-pixel of each
pixel in each group, the driving determination unit 104 uses
the actual greyscale value for driving the second color
sub-pixel of each pixel in each group, to drive the second
color sub-pixel of each pixel of each group.

Here, the actual greyscale value acquisition unit 103 may
taken any one of two actual greyscale values for driving the
first color sub-pixel of the group as the actual greyscale
value of the first color sub-pixel of any pixel of the group;
may taken any one of two actual greyscale values for driving
the second color sub-pixel of the group as the actual grey-
scale value of the second color sub-pixel of any pixel of the
group.

As a preferred embodiment, the driving determination
unit 104 may determine a larger one of two actual greyscale
values for driving the first color sub-pixel in each group as
the actual greyscale value for driving the first color sub-pixel
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of one pixel of two pixels, of which a sum of a row number
and a column number is an even number, in each group;
determine a smaller one of two actual greyscale values for
driving the first color sub-pixel in each group as the actual
greyscale value for driving the first color sub-pixel of one
pixel of two pixels, of which a sum of a row number and a
column number is an odd number, in each group; determine
a larger one of two actual greyscale values for driving the
second color sub-pixel in each group as the actual greyscale
value for driving the second color sub-pixel of one pixel of
two pixels, of which a sum of a row number and a column
number is an odd number, in each group; and determine a
smaller one of two actual greyscale values for driving the
second color sub-pixel in each group as the actual greyscale
value for driving the second color sub-pixel of one pixel of
two pixels, of which a sum of a row number and a column
number is an even number, in each group.

The driving method and driving device of the liquid
crystal panel according to the exemplary embodiment of the
present disclosure, can improve the color bias of the liquid
crystal panel without affecting the aperture ratio and the
transmission rate of the liquid crystal panel.

In addition, the above method according to the present
disclosure may be embodied as a computer code in a
computer readable recording medium. Those skilled in the
art may implement the computer code according to the
description of the above method. When the computer code
is executed in a computer, the above method of the present
disclosure is implemented.

In addition, each unit in the driving device of the liquid
crystal panel according to the exemplary embodiment of the
present disclosure may be implemented as a hardware
component. Those skilled in the art may implement, accord-
ing to a process executed by a respective defined unit, the
respective unit by using, for example, a Field-Programmable
Gate Array (FPGA) or an Application-Specific Integrated
Circuit (ASIC).

The above embodiments of the present disclosure are only
exemplary, and the present disclosure is not limited thereto.
It should be understood by those skilled in the art that the
exemplary embodiments can be changed without deviating
from the principle and the spirit of the present disclosure,
wherein the scope of the present disclosure is defined in the
appended claims and the equivalents thereof.

The invention claimed is:

1. A driving method of a liquid crystal panel, comprising:

(A) dividing pixels in a liquid crystal panel into groups,
wherein each group comprises two pixels, and two
pixels in any group are two adjacent pixels in a pre-
determined direction;

(B) determining an original greyscale value of a first color
sub-pixel and an original greyscale value of a second
color sub-pixel of each pixel in each group;

(C) acquiring two actual greyscale values for driving the
first color sub-pixel in each group according to at least
one of the original greyscale values of the first color
sub-pixel of two pixels in each group and acquiring two
actual greyscale values for driving the second color
sub-pixel in each group according to at least one of the
original greyscale values of the second color sub-pixel
of two pixels in each group by determining an index
value according to at least one of the original greyscale
values of the color sub-pixel of the two pixels in the
group and looking up two actual greyscale values
corresponding to the index value from a display look-
up table of the color sub-pixel, wherein the table is
acquired by
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acquiring an actual brightness value of the color sub-
pixel under a respective greyscale value within a
greyscale value range of the liquid crystal panel
separately in a case of front viewing and in a case of
oblique viewing,

calculating a theoretical brightness value of the color
sub-pixel under the respective greyscale value within
the greyscale value range separately in the case of
front viewing and in the case of oblique viewing
using Lv(g)=Lv(g,,..) *(&/&max)’s Wherein y is a pre-
determined gamma value, Lv(g) is the theoretical
brightness value of the color sub-pixel under the
greyscale value g in the case of viewing from an
angle, and Lv(g,,, ) is the actual brightness values of
the color sub-pixel under the maximum greyscale
value g, .. within the greyscale value range in the
case of viewing from the angle, and wherein viewing
from the angle defines one of front viewing or
oblique viewing, and

determining two actual greyscale values meeting a
predetermined condition and corresponding to each
greyscale value within the greyscale value range
which is taken as the index value, according to the
acquired respective actual brightness value and the
calculated respective theoretical brightness value,
wherein any greyscale value g within the greyscale
value range, which is taken as the index value, as
well as two corresponding actual greyscale values g,
and g, meet the following predetermined condition:

min YLV ond @V G =LY o (g1) ~

L"fmm(gL)']2+[L"oblfque(g)+LVoblique(g)—
Lvoblique(gH '_Lvoblque(gL)y]zr
wherein Lv,,,, (2) and Lv,,,,.. (¢) are the theoreti-
cal brightness value of the color sub-pixel under
the greyscale value g separately in the case of
front viewing and in the case of oblique viewing,
v, (gn) and Lv ;... (gg) are the actual
brightness value of the color sub-pixel under the
actual greyscale value g, separately in the case of
front viewing and in the case of oblique viewing,
Lvg,,. (g) and Lv ;... (g;) are the actual
brightness value of the color sub-pixel under the
actual greyscale value is g; separately in the case
of front viewing and in the case of obliquely
viewing, and associating each index value with the
determined two actual greyscale values; and
(D) determining the actual greyscale value for driving the
first color sub-pixel of each pixel, among the two actual
greyscale values for driving the first color sub-pixel in
each group, and determining the actual greyscale value
for driving the second color sub-pixel of each pixel,
among the two actual greyscale values for driving the
second color sub-pixel in each group, according to a
position of each pixel in each group.
2. The driving method of claim 1, wherein step (D)
comprises:
determining a larger one of the two actual greyscale
values for driving the first color sub-pixel in each group
as the actual greyscale value for driving the first color
sub-pixel of one pixel of the two pixels, of which a sum
of a row number and a column number is an even
number, in each group;
determining a smaller one of the two actual greyscale
values for driving the first color sub-pixel in each group
as the actual greyscale value for driving the first color



US 9,805,670 B2

19

sub-pixel of one pixel of the two pixels, of which a sum

of a row number and a column number is an odd

number, in each group;

determining a larger one of the two actual greyscale

values for driving the second color sub-pixel in each
group as the actual greyscale value for driving the
second color sub-pixel of one pixel of the two pixels,
of which a sum of a row number and a column number
is an odd number, in each group; and

determining a smaller one of the two actual greyscale

values for driving the second color sub-pixel in each
group as the actual greyscale value for driving the
second color sub-pixel of one pixel of the two pixels,
of which a sum of a row number and a column number
is an even number, in each group.

3. The driving method of claim 1, wherein the predetet-
mined direction is a lateral direction or a longitudinal
direction.

4. The driving method of claim 1, wherein the step of
determining the index value comprises:

taking the original greyscale value of the color sub-pixel

of any one of the two pixels in the group as the index

value.

5. The driving method of claim 1, wherein the step of
determining the index value comprises:

taking an average value of the original greyscale values of

the color sub-pixel of the two pixels in the group as the

index value.

6. The driving method of claim 1, wherein the actual
brightness value of the color sub-pixel under the respective
greyscale value within the greyscale value range of the
liquid crystal panel in the case of front viewing and in the
case of obliquely viewing is acquired by measuring a
gamma curve of the color sub-pixel separately in the case of
front viewing and in the case of obliquely viewing.

7. A driving device of a liquid crystal panel, comprising:

a grouping unit configured to divide pixels in a liquid

crystal panel into groups, wherein each group com-

prises two pixels, and two pixels in any group are two
adjacent pixels in a predetermined direction;

an original greyscale value determination unit configured

to determine an original greyscale value of a first color

sub-pixel and an original greyscale value of a second
color sub-pixel of each pixel in each group;

an actual greyscale value acquisition unit configured to

sequentially acquire two actual greyscale values for
driving the first color sub-pixel in each group according
to at least one of the original greyscale values of the
first color sub-pixel of two pixels in each group and
acquire two actual greyscale values for driving the
second color sub-pixel in each group according to at
least one of the original greyscale values of the second
color sub-pixel of two pixels in each group, wherein the
actual greyscale value acquisition unit comprises:

an index value determination unit configured to deter-
mine an index value according to at least one of the
original greyscale values of any color sub-pixel of
the two pixels in any group,

a table creation unit configured to create a display
look-up table of the color sub-pixel and comprising:
an actual brightness value acquisition unit config-

ured to acquire an actual brightness value of the
color sub-pixel under a respective greyscale value
within a greyscale value range of the liquid crystal
panel separately in a case of front viewing and in
a case of oblique viewing,

10

15

20

25

40

45

60

65

20

a theoretical brightness value calculation unit con-
figured to calculate a theoretical brightness value
of the color sub-pixel under the respective grey-
scale value within the greyscale value range sepa-
rately in the case of front viewing and in the case
of oblique viewing based on Lv(g)=Lv(g,,,.)'x(g/
g Y, wherein y is a predetermined gamma value,
Lv(g) is the theoretical brightness value of the
color sub-pixel under the greyscale value g in the
case of viewing from an angle, and Lv(g,,,.)' is the
actual brightness values of the color sub-pixel
under the maximum greyscale value g, . within
the greyscale value range in the case of viewing
from the angle, and wherein viewing from the
angle defines one of front viewing or oblique
viewing,

a relationship determination unit configured to deter-
mine two actual greyscale values meeting a pre-
determined condition and corresponding to each
greyscale value within the greyscale value range
which is taken as the index value, according to the
acquired respective actual brightness value and
the calculated respective theoretical brightness
value, such that

min YLV ond @V 8LV o (S1) ~

LYo 80 THEY optigue 8L gl 8

Lvoblique(gH)'_Lvoblgue(gL)y]zv
wherein Lv,,, (g) and Lv, 4,,,..(g) are the theoretical bright-
ness value of the color sub-pixel under the greyscale value
g separately in the case of front viewing and in the case of
oblique viewing, Lv,,,, (gz)' and Lv,,;... (8) are the
actual brightness value of the color sub-pixel under the
actual greyscale value g,, separately in the case of front
viewing and in the case of oblique viewing, Lv,,, . (g, ) and
LV opsigue (€2) are the actual brightness value of the color
sub-pixel under the actual greyscale value is g; separately in
the case of front viewing and in the case of oblique viewing,
and

a creation unit configured to associate each index value

with the determined actual greyscale values to define
the display look-up table, and

a table look-up unit configured to look up two actual

greyscale values corresponding to the index value from
the display look-up table of the color sub-pixel, to
acquire the two actual greyscale values for driving the
color sub-pixel in the group; and

a driving determination unit configured to determine the

actual greyscale value for driving the first color sub-
pixel of each pixel, among the two actual greyscale
values for driving the first color sub-pixel in each
group, and to determine the actual greyscale value for
driving the second color sub-pixel of each pixel, among
the two actual greyscale values for driving the second
color sub-pixel in each group, according to a position
of each pixel in each group.

8. The driving device of claim 7, wherein the driving
determination unit is configured to determine a larger one of
the two actual greyscale values for driving the first color
sub-pixel in each group as the actual greyscale value for
driving the first color sub-pixel of one pixel of the two
pixels, of which a sum of a row number and a column
number is an even number, in each group; and to determine
a smaller one of the two actual greyscale values for driving
the first color sub-pixel in each group as the actual greyscale
value for driving the first color sub-pixel of one pixel of the
two pixels, of which a sum of a row number and a column
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number is an odd number, in each group; and to determine
alarger one of the two actual greyscale values for driving the
second color sub-pixel in each group as the actual greyscale
value for driving the second color sub-pixel of one pixel of
the two pixels, of which a sum of a row number and a
column number is an odd number, in each group; and to
determine a smaller one of the two actual greyscale values
for driving the second color sub-pixel in each group as the
actual greyscale value for driving the second color sub-pixel
of one pixel of the two pixels, of which a sum of a row
number and a column number is an even number, in each
group.

9. The driving device of claim 7, wherein the predeter-
mined direction is a lateral direction or a longitudinal
direction.

10. The driving device of claim 7, wherein the index value
determination unit is configured to take the original grey-
scale value of the color sub-pixel of any one of the two
pixels in the group as the index value.

11. The driving device of claim 7, wherein the index value
determination unit is configured to take an average value of
the original greyscale values of the color sub-pixel of the
two pixels in the group as the index value.

12. The driving device of claim 7, wherein the actual
brightness value acquisition unit is configured to acquire the
actual brightness value of the color sub-pixel under the
respective greyscale value within the greyscale value range
of the liquid crystal panel in the case of front viewing and
in the case of obliquely viewing by measuring a gamma
curve of the color sub-pixel separately in the case of front
viewing and in the case of obliquely viewing.
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