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7) ABSTRACT

A driving method includes calculating the average image
signals of sub-pixels of a division area to generate an
average value of red color signals of the division area, an
average value of green color signals of the division area, and
an average value of blue color signals of the division area.
And, calculating the image colored signals composited of an
average red color signals, an average green color signals,
and an average blue color signals of sub-pixels of the
division area to generate a lightness signal of the division
area, a chroma signal of the division area, and a hue signal
of the division area. Moreover, executing a red color gamma
adjustment and blue color gamma adjustment respectively
according to a predefined frame determining with the cor-
responding image colored signals.
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LIQUID CRYSTAL DISPLAY PANEL
DRIVING METHOD, DRIVING DEVICE AND
DISPLAY APPARATUS

FIELD OF THE INVENTION

[0001] The present invention relates to a liquid crystal
display panel, and more particularly, to a driving method of
the liquid crystal display panel and a driving device using
the same, and a display apparatus suitable for employing the
driving device thereof.

BACKGROUND OF THE INVENTION

[0002] The liquid crystal display is a flat thin display
apparatus, and is composed of a certain number of colorful
or black and white pixels placing in front of a light source
or a reflecting surface. Fach pixel consists of a series of
liquid crystal molecules suspended between two transparent
electrodes, and two polarization filter pieces with two polar-
ization directions perpendicular to each other are arranged
on the outer sides of the two transparent electrodes. If there
are no liquid crystal molecules disposed between the elec-
trodes, the light passes through one of the polarization filter
pieces whose polarization direction will be completely per-
pendicular to the second polarization filter piece and is
therefore completely blocked. However, if the light ray is
rotated by the liquid crystal molecules through the polar-
ization direction of a polarization filter piece, it can pass
through another polarization filter piece. The rotation of the
liquid crystal molecules in the direction of polarization of
the light ray can be controlled by the electrostatic field, so
as to realize the control of light ray.

[0003] Before the electric field is applied to the transparent
electrode, the arrangement of the liquid crystal molecules is
determined by the arrangement of the electrode surface, and
the chemical substance of the surface of the electrode can be
used as crystal seed of the liquid crystal molecules. In the
most common twisted nematic (TN) liquid crystal type, the
axes of the liquid crystal molecules are vertically arranged
with the upper and lower electrodes in the condition of
applied with the electric field. The liquid crystal molecules
are arranged in a spiral, and the light ray passing through a
polarization filter piece is rotated in the direction of polar-
ization after passing through the liquid crystal layer, so that
the light ray can pass through the other polarization filter
piece. In the process, a small part of light rays is blocked by
the polarization filter pieces and therefore appear grey from
outside. After the electric power is applied to the transparent
electrodes, the liquid crystal molecules are almost com-
pletely arranged in parallel along the direction of the electric
field, so that the light rays penetrating through one polar-
ization filter piece do not rotate in the polarization direction,
therefore the light rays are completely blocked and at the
moment, the image pixels appear to be black. By controlling
the voltage applied to the transparent electrodes, the degree
of twist of the arrangement of the liquid crystal molecules
can be controlled, so that different grey levels can be
achieved.

[0004] Due to the fact that no color exists in the liquid
crystal molecules, various colors are generated by the color
filter and therefore the color filter is a key component for
changing the gray levels into colorful displaying of the
liquid crystal display panel. Besides, a light source is
provided by a backlight module inside the LCD, and then a
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gray level displaying is formed by matching the driving IC
with the liquid crystal molecules, and the light source
penetrates through the colored resist layer of the color filter
to form a colorful displaying screen.

[0005] In addition, the wide viewing angle technology is
one of the developing focuses of the liquid crystal display at
present. However, if a side viewing angle or an oblique
viewing angle is too large, color shift phenomenon may
occur in the wide viewing angle display apparatus.

SUMMARY OF THE INVENTION

[0006] The colored resist layer of the color filter deployed
in liquid crystal display panel is commonly composed of two
types of a red, a green and a blue, i.e., so-called three
primary color model, or a cyan, a magenta, and a yellow, i.e.,
so-called CMY color model.

[0007] Because of the liquid crystal display panel has the
characteristics of correlation between the refractive index
and the wavelength, moreover, the different wavelength
transmittances of light ray are related to phase delay, there-
fore the displaying of display panel having different degrees
of performance pertain to the transmittance and the wave-
length of light ray. Furthermore, along with the driving of
voltage to generate different wavelength phase delay it can
effect the transmittance performance of liquid crystal display
panel.

[0008] In order to solve the aforementioned problem, it is
an object of the present invention to provide a driving
method deploying in a driving device with use of a display
apparatus. The driving method includes the steps of calcu-
lating the average image signals of sub-pixels of a division
area to generate an average value of red color signals of the
division area, an average value of green color signals of the
division area, and an average value of blue color signals of
the division area; calculating the image colored signals of
sub-pixels of the division area to generate a lightness signal
of the division area, a chroma signal of the division area, and
a hue signal of the division area; executing a red color
gamma adjustment and blue color gamma adjustment
respectively according to a predefined frame determining
with the corresponding image colored signals; and finally
adjusting the brightness of a red light source and the
brightness of a blue light source respectively.

[0009] In one embodiment of the present invention, when
the hue (Hn,m) of the image colored signals of sub-pixels of
the division area in a range of a first value to a second value
of the predefined frame and, the chroma (Cn,m) of the image
colored signals of sub-pixels of the division area in a range
of a third value to a fourth value of the predefined frame, the
red color gamma is adjusted from original yR to adjusted
yR1, the blue color gamma is adjusted from original yB to
adjusted yB1, and the adjusted yR1 is greater than original
YR (YR1>yR) and the adjusted yB1 is greater than original yB
(yB1>yB), where y represents gamma, R represents red color
and B represents blue color. Wherein, the third value and the
fourth value are the predefined chroma values and the n and
m represents the column and the row of the division area
located in the liquid crystal display panel.

[0010] In one embodiment of the present invention, the
second value is the first value plus 15, and the first value may
be selected from one of the numbers 135, 150, 165, 180, 195,
and 210,

[0011] In order to solve the aforementioned color shift
problem of red, green and blue color, it is another object of
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the present invention to provide a driving device with use of
a display apparatus including at least one division area
composited of a plurality of pixel units, wherein each of the
plurality of pixel units includes red sub-pixels, green sub-
pixels, and blue sub-pixels. The driving device comprises
average value of signals computing means configured to
calculate the average image signals of sub-pixels of a
division area to generate an average value of red color
signals of the division area, an average value of green color
signals of the division area, and an average value of blue
color signals of the division area; the image colored signals
computing means configured to calculate the image colored
signals of sub-pixels of the division area to generate a
lightness signal of the division area, a chroma signal of the
division area, and a hue signal of the division area; then,
gamma signal transforming means configured to execute a
red color gamma adjustment and blue color gamma adjust-
ment respectively according to a predefined frame determin-
ing with the corresponding image colored signals; and
brightness adjusting means configured to adjust the bright-
ness of a red light source and the brightness of a blue light
source respectively.

[0012] In order to solve the aforementioned color shift
problem of red, green and blue color, it is another object of
the present invention to provide a display apparatus com-
prising a liquid crystal display panel and the aforementioned
driving device, wherein the driving device transmit the
image signals to the liquid crystal display panel.

[0013] The method of driving gray levels of the present
invention is used to improve the color shift problem of green
color under the wide view angle prospect. The method of
driving gray levels discloses in the present invention com-
prising calculating the average image signals of sub-pixels
of a division area to generate an average value of red color
signals of the division area, an average value of green color
signals of the division area, and an average value of blue
color signals of the division area. Further, through the
lightness signal, the chroma signal, and the hue signal of the
image colored signals are calculated from the transformation
of the Red, Green, Blue colors to the CIE LCH color space
system to determine where the range of the hue and the
range of the chroma. And then, executing a red color gamma
adjustment and blue color gamma adjustment respectively
according to a predefined frame determining with the cor-
responding image colored signals. Thereby, the red color
and blue color input gamma signals are adjusted to be
enlarged, so that the brightness ratio of red color and blue
color relative to green color under the wide view angle
prospect is further declined. Therefore, the green color under
the wide view angle prospect is enhanced.

[0014] Furthermore, by using the compensation signal to
adjust the brightness of a red light source and the brightness
of a blue light source respectively, it can enable the chro-
maticity under the front viewing angle to maintain the same,
without color shift, and consequently the original color
expression cannot be influenced due to the adjustment of the
red color gamma signal and the blue color gamma signal.
With such configuration, the color shift of the liquid crystal
panel may be reduced. Therefore, to maintain the original
signal and having the same color performance can be
achieved, also to keep an excellent viewing angle charac-
teristic in the green color is enhanced at the same time.
[0015] Various other objects, advantages and features of
the present invention will become readily apparent from the
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ensuing detailed description, and the novel features will be
particularly pointed out in the appended claims.

BRIEF DESCRIPTION OF FIGURES

[0016] The following detailed descriptions, given by way
of example, and not intended to limit the present invention
solely thereto, will be best be understood in conjunction with
the accompanying figures:

[0017] FIG. 1 is a graph illustrating basic colors of color
spaces with respect to color shift before adjusting the signals
of pixels of a liquid crystal display panel according to one
embodiment of the present invention;

[0018] FIG. 2 is a graph illustrating the color shift of green
color with respect to gray levels before adjusting the signals
of pixels of a liquid crystal display panel according to one
embodiment of the present invention;

[0019] FIG. 3 is a graph illustrating the Red(X) of red
color, the Green(Y) of green color and the Blue(Z) of blue
color with respect to gray levels before adjusting the signals
of pixels of a liquid crystal display panel under the front
viewing angle according to one embodiment of the present
invention;

[0020] FIG. 4 is a graph illustrating the Red(X) of red
color, the Green(Y) of green color and the Blue(Z) of blue
color with respect to gray levels before adjusting the signals
of pixels of a liquid crystal display panel under the wide
viewing angle according to one embodiment of the present
invention;

[0021] FIG. 5 is a schematic view showing the pixels
arrangement used in a driving device with use of a display
apparatus according to another embodiment of the present
invention;

[0022] FIG. 6 is a flowchart illustrating a driving method
deploying in a driving device with use of a display apparatus
according to one embodiment of the present invention; and
[0023] FIG. 7 is a block diagram of a display apparatus
equipped with a driving device according to one embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0024] The following embodiments are referring to the
accompanying drawings for exemplifying specific imple-
mentable embodiments of the present invention. Further-
more, directional terms described by the present invention,
such as upper, lower, front, back, left, right, inner, outer, side
and etc., are only directions by referring to the accompany-
ing drawings, and thus the used directional terms are used to
describe and understand the present invention, but the pres-
ent invention is not limited thereto.

[0025] The drawings and description are to be regarded as
illustrative in nature and not restrictive. Like reference
numerals designate like elements throughout the specifica-
tion. In addition, the size and thickness of each component
shown in the drawings are arbitrarily shown for understand-
ing and ease of description, but the present invention is not
limited thereto.

[0026] In the drawings, the thickness of layers, films,
panels, regions, etc., are exaggerated for clarity. In the
drawings, for understanding and ease of description, the
thicknesses of some layers and areas are exaggerated. It will
be understood that, when an element such as a layer, film,
region, or substrate is referred to as being “on” another
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element, it can be directly on the other element or interven-
ing elements may also be present.

[0027] Furthermore, in the specification, “on” implies
being positioned above or below a target element and does
not imply being necessarily positioned on the top on the
basis of a gravity direction.

[0028] For further explaining the technical means and
efficacy of the present invention intended to file, the liquid
crystal display panel driving method, driving device and
display apparatus including the embodiments, structures,
features and effects thereof according to the present inven-
tion will be apparent from the following detailed description
and accompanying drawings.

[0029] Referring to FIG. 1, FIG. 1 is a graph illustrating
basic colors of color spaces with respect to color shift before
adjusting the signals of pixels of a liquid crystal display
panel according to one embodiment of the present invention.
FIG. 1 shows the relation between the representative colors
of two color space models and color shift of the liquid
crystal display panel under large viewing angle, for
example, 60 degree viewing angle. It can be obviously found
in the use of red, green and blue three primary colors of the
color space model under the large viewing angle, the color
shift situation is more serious than that of other color space
model. Therefore, to solve the red, green and blue color shift
weaknesses can greatly eliminate the color difference from
overall color appearances of the display panel under large
viewing angle.

[0030] FIG. 2 is a graph illustrating the color shift of green
color with respect to gray levels before adjusting the signals
of pixels of a liquid crystal display panel according to one
embodiment of the present invention. FIG. 7 is a block
diagram of a display apparatus equipped with a driving
device according to one embodiment of the present inven-
tion. As shown in FIG. 7, a display apparatus 700 includes
a driving device 500 configured to transmit the image
signals to the liquid crystal display panel 710. The color shift
of color mixing of green color with respect to gray levels of
the green color under front viewing angle or 60 degree
viewing angle as shown in FIG. 2. Referring to FIG. 2 and
FIG. 7 at the same time, when the gray level (Gray) of green
color (G) is 255, the gray level of the red color (R) and blue
color (B) is in a range of 20 to 180. Moreover, once the gray
level signal of the red color or the blue color is lower, the
color shift of the green hue is growing worse.

[0031] When the gray level (Gray) of green color (G) is
200, the gray level of the red color (R) and blue color (B) is
in a range of 10 to 180, the gray level signal of the red color
or the blue color is lower, the color shift of the green hue is
growing worse.

[0032] When the gray level (Gray) of green color (G) is
160, the gray level of the red color (R) and blue color (B) is
in a range of 10 to 140, the gray level signal of the red color
or the blue color is lower, the color shift of the green hue is
growing worse.

[0033] When the gray level (Gray) of green color (G) is
100, the gray level of the red color (R) and blue color (B) is
in a range of 10 to 80, the gray level signal of the red color
or the blue color is lower, the color shift of the green hue is
growing worse.

[0034] Generally, when judging the relative brightness of
different colors in well-lighted situations, humans tend to
perceive light within the green parts of the spectrum as
brighter than red or blue light under equal power. Moreover,
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the color shift issue may occur for the wide viewing angle
images displayed by the display apparatus equipped with the
function of wide viewing angle. The influence of the color
shift can be illustrated with F1G. 3, FIG. 4 and the following
description.

[0035] FIG. 3 is a graph illustrating the Red(X) of red
color, the Green(Y) of green color and the Blue(Z) of blue
color with respect to gray levels before adjusting the signals
of pixels of a liquid crystal display panel under the front
viewing angle according to one embodiment of the present
invention. FIG. 4 is a graph illustrating the Red(X) of red
color, the Green(Y) of green color and the Blue(Z) of blue
color with respect to gray levels before adjusting the signals
of pixels of a liquid crystal display panel under the wide
viewing angle according to one embodiment of the present
invention.

[0036] For example, in the conductions for under front
viewing angle and the gray level of each color of the mixing
colors compositing with red color, green color and blue color
is red 50 gray level (R50), green 160 gray level (G160), and
blue 50 gray level (B50). The corresponding gray level
ratios of the red color R(X), the green color G(Y) and the
blue color B(Z) with respect to full 255 gray level of red 255
gray level (R255), green 255 gray level (G255) and blue 255
gray level (G255) are 3%, 36% and 3% respectively. How-
ever, under wide viewing angle and the gray level of each
color of the mixing colors compositing with red color, green
color and blue color is the same with the aforementioned, the
corresponding gray level ratios of the red color R(X), the
green color G(Y) and the blue color B(Z) with respect to full
255 gray level of red 255 gray level (R255), green 255 gray
level (G255) and blue 255 gray level (G255) are 22%, 54%
and 28% respectively.

[0037] To compare the curves in the FIGS. 3 and 4, it is
easily to find that the gray level ratios of the red color R(X),
the green color G(Y) and the blue color B(Z) in the con-
duction of front viewing angle are different with the con-
duction of wide viewing angle and the brightness ratio of
green color G(Y) under the wide viewing angle is relatively
smaller. Therefore, in the conduction of wide viewing angle
the brightness ratio of the red color R(X) and the blue color
B(Z) relate to the brightness ratio of the green color G(Y)
cannot be ignored, because of the chromaticity of green
color in the conduction of wide viewing angle is obviously
resulting in color shift.

[0038] FIG. 5 is a schematic view showing the pixels
arrangement used in a driving device 500 with use of a
display apparatus 700 according to another embodiment of
the present invention. The driving device 500 with use of the
display apparatus 700 includes a plurality of pixel units,
each of the pixel units includes red sub-pixels, green sub-
pixels, and blue sub-pixels. Each of the pixel units is used to
receive and to present an image signal. In the present
invention, the screen of the liquid crystal display panel is
divided into a plurality of division areas. Moreover, each of
the division areas is composited of a plurality of pixel units
and the size of the division area can be defined by designer.
[0039] The driving device of the present invention com-
prises average value of signals computing means configured
to calculate the average image signals of sub-pixels of a
division area to generate an average value of red color
signals of the division area, an average value of green color
signals of the division area, and an average value of blue
color signals of the division area. And, the image colored
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signals computing means configured to calculate the image
colored signals composited of an average red color signals,
an average green color signals, and an average blue color
signals of sub-pixels of the division area to generate a
lightness signal of the division area, a chroma signal of the
division area, and a hue signal of the division area. More-
over, the gamma signal transforming means configured to
execute a red color gamma adjustment and blue color
gamma adjustment respectively according to a predefined
frame determining with the corresponding image colored
signals, and finally the brightness adjusting means config-
ured to adjust the brightness of a red light source and the
brightness of a blue light source respectively. With such
configuration, the color shift of the liquid crystal panel may
be reduced. Furthermore, the image output from the driving
device with use of the display apparatus according to the
present embodiment dynamically changes the brightness of
the backlight in accordance with the inputted image, and
suppresses the color shift even if the transmittance of the
image output element is changed, whereby a desired color
can be realized.

[0040] Herewith the CIE LCH color space system is
introduced simply. Generally, in the CIE LCH color space
system, L indicates lightness, C represents chroma, and H is
the hue angle. Wherein H is represented by 0 degree to 360
degrees representing different hue colors, that is, 0 degree is
defined as red, 90 degrees are yellow, 180 degrees are green,
and 270 degrees are blue. The value of chroma (C) is the
distance from the lightness axis (L) and is represented by the
range from 0 to 100 representing different chroma saturation
or color purity, wherein 100 represents very high Chroma,
most saturation or purity. The numerical value of chroma (C)
shows a voltage signal from low to high of the image
displaying of a liquid crystal display panel. The present
invention referring the CIE specification as a function of the
three-color spatial coordinates of red (R), green (G) and blue
(B), respectively, and transforming the red (R), green (G)
and blue (B) colors into to the CIE LCH color space system
with simplified calculation formula as the lightness (L)=fl1
(R, G, B), the chroma (C)=fl (R* G*B), and the hue
(H=1(R™ G B).

[0041] FIG. 6 is a flowchart illustrating a driving method
deploying in a driving device with use of a display apparatus
according to one embodiment of the present invention. The
driving method includes the following steps: S101, calcu-
lating the average image signals of sub-pixels (Rn,m_ij,
Gn,m_i,j, Bn,m_i,j) of a division area (n,m) to generate an
average value of red color signals of the division area
(Ave_Rn,m), an average value of green color signals of the
division area (Ave_Gn,m), and an average value of blue
color signals of the division area (Ave_Bn,m), wherein the
n and m represents the column and the row of the division
area located in the liquid crystal display panel and the 1 and
j represents the column and row of the sub-pixel located
within the division area; S102, calculating the image colored
signals composited of an average red color signals, an
average green color signals, and an average blue color
signals of sub-pixels of the division area to generate a
lightness signal of the division area, a chroma signal of the
division area, and a hue signal of the division area; S103,
executing a red color gamma adjustment and blue color
gamma adjustment respectively according to a predefined
frame determining with the corresponding image colored
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signals; and S104, adjusting the brightness of a red light
source and the brightness of a blue light source respectively.
[0042] For instance, when the hue (Hn,m) of the image
colored signals of the division area is in the predefined frame
from 135 to 150, and the chroma (Cn,m) of the image
colored signals of the division area is in the range between
the third value and the fourth value, as equation of, the third
value=Cn,msthe fourth value, wherein the third value and
the fourth value are predefined chroma frame, then the red
color gamma is adjusted from original gamma R to adjusted
gamma R1, the blue color gamma is adjusted from original
gamma B to adjusted gamma B1, and the adjusted gamma
R1 is greater than original gamma R (yR1>yR) and the
adjusted gamma Bl is greater than original gamma B
(yB1>yB), where y represents gamma, R represents red color
and B represents blue color.
[0043] In the foregoing embodiments, the red and blue
gamma are increased after adjustment and the brightness of
the corresponding image colored signals are declined con-
sequently, and the brightness declined calculation formula is
as follows:

L'R(g)=LR(255)*(g/255){R1, and L'B(g=LB(255)*(g/

255WB1,

where L represents the brightness before adjusting, L' rep-
resents the brightness after the red or blue gamma adjust-
ment, g represents any gray level, R represents red color and
B represents blue color.
[0044] The present invention also provides another driv-
ing method deploying in a driving device with use of a
display apparatus. Referring to FIG. 5, when the display
apparatus adopts the direct-type LED backlight, the back-
light accompanied by the screen of the liquid crystal display
panel is divided into a plurality of division areas and each of
the plurality of division areas may express with columns (n)
multiplied by rows (M). Each of the division areas is
provided with an independent red color, green color and blue
color LED light source controlling signal.
[0045] In order to compensate for the increase in red
gamma and blue gamma from the original yR, yB adjusted
to yR1, yB1, where YR1>yR, yB1>yB, the declined bright-
ness of the corresponding red gray level and blue gray level
caused by those gamma adjustments can be calculated by the
formula as follows: L'R(g)=LR(255)*(g/255)**" and it will
less than LR(g)=LR(255)*(g/255)*%, and L'B(g)=LB(255)*
(g/255)%" and it will less than LB(g)=LB(255)*(g/255)',
where L represents the brightness before adjusting, L' rep-
resents the brightness after the red or blue gamma adjust-
ment, g represents any gray level, R represents red color and
B represents blue color.
[0046] Furthermore, the brightness of the red light source
is adjusted according to the following equation:
[0047] A'n,m_R/An,m_R=LR(Ave_Rn,m)/'R(Ave_Rn,
m)=LR(255)*(Ave_Rn,m/255)"*/LR(255)* (Ave_Rn,m/
255)"1 where A'n,m_R represents the brightness signal of
the red light source after the red gamma adjustment,
An,m_R represents the initial brightness signal of the red
light source, Ave_Rn,m represents the average value of red
color signals of all red sub-pixels in the division area, and n
and m represents the column and the row of the division area
located in the liquid crystal display panel.
[0048] And accordingly, the brightness of the blue light
source is adjusted according to the following equation:
[0049] A'n,m_B/An,m_B=LB(Ave_Bn,m)/'B(Ave_Bn,
m)=LB(255)*(Ave_Bn,m/255)"*/LB(255)* (Ave_Bn,m/
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255", where A'n,m_B represents the brightness signal of
the blue light source after the red gamma adjustment,
An,m_B represents the initial brightness signal of the blue
light source, Ave_Bn,m represents the average value of blue
color signals of all blue sub-pixels in the division area, and
n and m represents the column and the row of the division
area located in the liquid crystal display panel.

[0050] In the present embodiment, by using the compen-
sation signal to adjust the brightness of a red light source and
the brightness of a blue light source respectively, it can
enable the chromaticity under the front viewing angle to
maintain the same as under the front viewing angle, and
consequently the original color expression cannot be influ-
enced due to the adjustment of the red color gamma signal
and the blue color gamma signal. With such configuration,
the color shift of the liquid crystal panel may be reduced.

[0051] The present invention further provides a display
apparatus 700 comprising a liquid crystal display panel 710
and the driving device 500 configured to transmit the image
signals to the liquid crystal display panel 710 as aforemen-
tioned.

[0052] The display apparatus 700 adopts the driving
method and driving device making the same of the present
invention, wherein the driving method is used to eliminate
the color shift mainly caused by the chromaticity of green
gray level under the wide viewing angle. The driving
method includes calculating the average image signals of
sub-pixels of a division area to generate an average value of
red color signals of the division area, an average value of
green color signals of the division area, and an average value
of blue color signals of the division area. And, calculating
the image colored signals composited of an average red
color signals, an average green color signals, and an average
blue color signals of sub-pixels of the division area to
generate a lightness signal of the division area, a chroma
signal of the division area, and a hue signal of the division
area. Moreover, executing a red color gamma adjustment
and blue color gamma adjustment respectively according to
a predefined frame determining with the corresponding
image colored signals. Thereby, the red color and blue color
input gamma signals are adjusted to be enlarged, so that the
brightness ratio of red color and blue color relative to green
color under the wide view angle prospect is further declined.
Therefore, the green color under the wide view angle
prospect is enhanced. Furthermore, through the image col-
ored signals are calculated from the transformation of the
RGB colors to the CIE LCH color space system to determine
where the range of the hue and the range of the chroma, and
then by using the compensation signal to adjust the bright-
ness of a red light source and the brightness of a blue light
source respectively, it can enable the chromaticity under the
front viewing angle to maintain the same, without color
shift, and consequently the original color expression cannot
be influenced due to the adjustment of the red color gamma
signal and the blue color gamma signal. With such configu-
ration, the color shift of the liquid crystal panel may be
reduced. Therefore, to maintain the original signal and
having the same color performance can be achieved, also to
keep an excellent viewing angle characteristic in the green
color is enhanced at the same time.

[0053] In addition, in the specification, unless explicitly
described to the contrary, the word “comprise” and varia-
tions such as “comprises” or “comprising” will be under-
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stood to imply the inclusion of stated elements but not the
exclusion of any other elements.
[0054] The present invention has been described with a
preferred embodiment thereof and it is understood that many
changes and modifications to the described embodiment can
be carried out without departing from the scope and the spirit
of the invention that is intended to be limited only by the
appended claims.
What is claimed is:
1. A driving method of a display apparatus, comprising a
liquid crystal display panel with a plurality of pixel units
including red sub-pixels, green sub-pixels, and blue sub-
pixels, wherein the driving method comprising the following
steps:
calculating average image signals of sub-pixels of a
division area to generate an average value of red color
signals of the division area, an average value of green
color signals of the division area, and an average value
of blue color signals of the division area;
calculating image colored signals of sub-pixels of the
division area to generate a lightness signal of the
division area, a chroma signal of the division area, and
a hue signal of the division area;

executing a red color gamma adjustment and blue color
gamma adjustment respectively according to a pre-
defined frame determining with the corresponding the
image colored signals; and

adjusting a brightness of a red light source and a bright-

ness of a blue light source, respectively.

2. The driving method according to claim 1, wherein
when the hue of the image colored signals of sub-pixels of
the division area is in a range of a first value to a second
value and the chroma of the image colored signals of
sub-pixels of the division area is in a range of a third value
to a fourth value, the red color gamma is adjusted from
original yR to adjusted yR1, the blue color gamma is
adjusted from original yB to adjusted yB1, and the adjusted
YR1 is greater than original YR (yYR1>yR) and the adjusted
vB1 is greater than original yB (YB1>yB), where y represents
gamma, R represents red color and B represents blue color,
and the third value and the fourth value are the predefined
chroma values.

3. The driving method according to claim 2, wherein the
second value is the first value plus value 15, and the first
value is selected from one of the numbers 135, 150, 165,
180, 195, and 210.

4. The driving method according to claim 2, wherein the
red and blue gamma are increased after adjustment and the
brightness of the corresponding image colored signals are
exhibited according to a declined calculation formula as:

L'R(g)=LR(255)*(g/255)", and

L'B(g)=LB(255)*(g/255)""

where L represents the brightness before adjusting, L' rep-
resents the brightness after the red or blue gamma adjust-
ment, and R represents red color and B represents blue color.

5. The driving method according to claim 4, wherein the
g gray level is any value of the gray level.

6. The driving method according to claim 2, wherein the
brightness of the red light source is adjusted according to the
following equation:

A'n,m_R/Anm_R=LR(dve Rn,m)/L'R(dve_Rnm)=LR

(255)*(dve_Rn,m/255Y*R/LR(255)* (dve_Rn,m/
255)RL
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where A'n,m_R represents the brightness signal of the red
light source after the red gamma adjustment, An,m_R
represents the initial brightness signal of the red light
source, Ave_Rn,m represents the average value of red
color signals of all red sub-pixels in the division area,
and n and m represents the column and the row of the
division area located in the liquid crystal display panel.
7. The driving method according to claim 2, wherein the

brightness of the blue light source is adjusted according to
the following equation:

A'n,m_B/An,m_B=LB(Ave_Bn,m)/L'B(Ave_Bn,m)=LB
(255)*(dve_Bn,m/255)2/LB(255)* (4ve_Bn,m/
255)21
where A'nm_B represents the brightness signal of the
blue light source after the red gamma adjustment,
An.m_B represents the initial brightness signal of the
blue light source, Ave_Bn,m represents the average
value of blue color signals of all blue sub-pixels in the
division area, and n and m represents the column and
the row of the division area located in the liquid crystal
display panel.
8. A driving device with use of a display apparatus,
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10. The driving device with use of a display apparatus
according to claim 9, wherein the second value is the first
value plus value 15, and the first value is selected from one
of the numbers 135, 150, 165, 180, 195, and 210.

11. The driving device with use of a display apparatus
according to claim 9, wherein the red and blue gamma are
increased after adjustment and the brightness of the corre-
sponding image colored signals are exhibited according to a
declined calculation formula as:

L'R(g)=LR(255)*(g/255)™", and

L'B(g)=LB(255)*(g/255)!

where L represents the brightness before adjusting, L'
represents the brightness after the red or blue gamma
adjustment, and R represents red color and B represents
blue color.

12. The driving device with use of a display apparatus
according to claim 11, wherein the g gray level is any value
of the gray level.

13. The driving device with use of a display apparatus
according to claim 9, wherein the brightness of the red light
source is adjusted according to the following equation:

comprising:

a liquid crystal display panel, including at least one
division area composited of a plurality of pixel units,
each of the plurality of pixel units comprising red
sub-pixels, green sub-pixels, and blue sub-pixels;

an average value of signals computing means, configured
to calculate the average image signals of sub-pixels of
adivision area to generate an average value of red color
signals of the division area, an average value of green
color signals of the division area, and an average value
of blue color signals of the division area;

image colored signals computing means, configured to
calculate an average red color signals, an average green
color signals, and an average blue color signals of
sub-pixels of the division area to generate a lightness
signal of the division area, a chroma signal of the
division area, and a hue signal of the division area;

a gamma signal transforming means, configured to
execute a red color gamma adjustment and blue color
gamma adjustment respectively according to a pre-
defined frame determining with the corresponding the
image colored signals; and

a brightness adjusting means, configured to adjust the
brightness of a red light source and the brightness of a
blue light source respectively.

9. The driving device with use of a display apparatus
according to claim 8, wherein the hue (Hn,m) of the image
colored signals of sub-pixels of the division area in a range
of a first value to a second value of the predefined frame and
the chroma (Cn,m) of the image colored signals of sub-
pixels of the division area in a range of a third value to a
fourth value of the predefined frame, the red color gamma is
adjusted from original yR to adjusted yR1, the blue color
gamma is adjusted from original yB to adjusted yB1, and the
adjusted yR1 is greater than original YR (yR1>yR) and the
adjusted yB1 is greater than original yB (yB1>yB), where y
represents gamma, R represents red color and B represents
blue color, and the third value and the fourth value are the
predefined chroma values and the n and m represents the
column and the row of the division area located in the liquid
crystal display panel.

A'm,m_R/An,m_R=LR(4ve_Rn,m)/L'R(4dve_Rn,m)=LR
(255)%(dve_Rn,m/255YR/LR(255)*(Ave_Rn,m/
255)¥RL

where A'n,m_R represents the brightness signal of the red

light source after the red gamma adjustment, An,m_R
represents the initial brightness signal of the red light
source, Ave_Rn,m represents the average value of red
color signals of all red sub-pixels in the division area,
and n and m represents the column and the row of the
division area located in the liquid crystal display panel.
14. The driving device with use of a display apparatus

according to claim 9, wherein the brightness of the blue light
source is adjusted according to the following equation:

A'n,m_B/An,m_B=LB(Ave_Bn,m)/L'B(Ave_Bn,m)=LB
(255)* (dve_Bn,m/255)B/LB(255)* (4ve_Bn,m/
255)v81

where A'nym_B represents the brightness signal of the

blue light source after the red gamma adjustment,
An,m_B represents the initial brightness signal of the
blue light source, Ave_Bn,m represents the average
value of blue color signals of all blue sub-pixels in the
division area, and n and m represents the column and
the row of the division area located in the liquid crystal
display panel.

15. A display apparatus, comprising:

a liquid crystal display panel, including at least one
division area composited of a plurality of pixel units
and each of the plurality of pixel units further com-
prising red sub-pixels, green sub-pixels, and blue sub-
pixels;

a driving device, comprising:

an average value of signals computing means, configured
to calculate the average image signals of sub-pixels of
a division area to generate an average value of red color
signals of the division area, an average value of green
color signals of the division area, and an average value
of blue color signals of the division area;

image colored signals computing means, configured to
calculate an average red color signals, an average green
color signals, and an average blue color signals of
sub-pixels of the division area to generate a lightness
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signal of the division area, a chroma signal of the
division area, and a hue signal of the division area;

a gamma signal transforming means, configured to
execute a red color gamma adjustment and blue color
gamma adjustment respectively according to a pre-
defined frame determining with the corresponding the
image colored signals; and

a brightness adjusting means, configured to adjust the
brightness of a red light source and the brightness of a
blue light source respectively.

16. The display apparatus according to claim 15, wherein
the hue (Hn,m) of the image colored signals of sub-pixels of
the division area in a range of a first value to a second value
of the predefined frame and the chroma (Cn,m) of the image
colored signals of sub-pixels of the division area in a range
of a third value to a fourth value of the predefined frame, the
red color gamma is adjusted from original yR to adjusted
yR1, the blue color gamma is adjusted from original yB to
adjusted yB1, and the adjusted yR1 is greater than original
YR (yR1>yR) and the adjusted yB1 is greater than original yB
(yB1>yB), where y represents gamma, R represents red color
and B represents blue color, and the third value and the
fourth value are the predefined chroma values and the n and
m represents the column and the row of the division area
located in the liquid crystal display panel.

17. The display apparatus according to claim 16, wherein
the second value is the first value plus value 15, and the first
value is selected from one of the numbers 135, 150, 165,
180, 195, and 210.

18. The display apparatus according to claim 16, wherein
the red and blue gamma are increased after adjustment and
the brightness of the corresponding image colored signals
are exhibited according to a declined calculation formula as:

L'R(g)=LR(255)*(g/255)RY, and L'B(g)=LB(255)*(g/
255y
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where L represents the brightness before adjusting, L'
represents the brightness after the red or blue gamma
adjustment, g represents any gray level, R represents
red color and B represents blue color.

19. The display apparatus according to claim 16, wherein
the brightness of the red light source 1s adjusted according
to the following equation:

A'm,m_R/Anm_R=LR(dve Rn,m)/L'R(dve Rnm)=LR

(255)* (dve_Rn,m/255Y*R/LR(255)* (dve_Rn,m/
255)RL

where A'n,m_R represents the brightness signal of the red
light source after the red gamma adjustment, An,m_R
represents the initial brightness signal of the red light
source, Ave_Rn,m represents the average value of red
color signals of all red sub-pixels in the division area,
and n and m represents the column and the row of the
division area located in the liquid crystal display panel.

20. The display apparatus according to claim 16, wherein
the brightness of the blue light source is adjusted according
to the following equation:

A'n,m_B/dnm_B=LB(4ve Bn,m)/L'B(4ve Bnm)=LB

(255)* (dve_Bn,m/255YB/LB(Q255)*(dve_Bu,m/
255)8L

where A'n,m_B represents the brightness signal of the
blue light source after the red gamma adjustment,
An,m_B represents the initial brightness signal of the
blue light source, Ave_Bn,m represents the average
value of blue color signals of all blue sub-pixels in the
division area, and n and m represents the column and
the row of the division area located in the liquid crystal
display panel.
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