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The disclosure provides a method of acquiring an overdrive
look-up table of a liquid crystal display. By measuring a
plurality of chromaticities in the central area and the edge
area of each of the test pictures respectively, a plurality of
compliance data is found, and a median of the compliance
data is taken as an overdriving value, and then an overdrive
look-up table is generated according to the overdriving
values acquired from the test, the method can automatically
acquire the overdrive look-up table of LCD, thereby improv-
ing test efficiency and reducing test costs.

16 Claims, 1 Drawing Sheet

grayscals data to be overdriven

selscting & plwality of grayscale data as a plurafly of
predetermined grayscale date to be overdrivan and seiecting one |~
of the predetemined grayscale data to be overdriven as a cuirant

genarating a plurally of testing grayscate data sccording to the
current grayscale data to be ovardiven

driving the Houist crystal display with the testng grayscale data to
sequentislly display a plurality of fst pictures, and raspactively
measusing a piuralty of civomaticitios in @ tenual area and an
exiga area of sach of the test picturas

caloulating a difference batween the chromaticities in the oentrel
area and the edge area in 2ach of the test piduras, and somparing
the differerce
the edge area in each of the test pictures with @ preset chroma
threshald vatue; when the diference between the chromaticiies in
the central area and the adge area in each of the tast pictures is
smaligr than the piesst chroma thrashold value, catemmining the
festing grayscale data coresponding o the test picture is &
camrpliance i
data correspanding to the test pictura is 3 son-corepliant date

51
1
‘f’ S2
1
$3
T
en e chromaticfes n the ceniral vea and [ 54
; othoraise, datermining the tasting grayscals

selecting a median of esch of the compliance data as an
overdriving value coresponding to the currant grayseale data to
overdiven

|/ss

]
fudging whether all the averdriving values of e predetermined
grayscale data to be ovardriven have bean aoquired; # yes,
proceeding 1o the step S7; § nol, switthihg © 2 next
predetermined grayscale data to be overdiven as the current
grayscals data 1o be overdriven and returning t the step 52

-~ §6

T

ganerating the oventirive kiok-up table acoording to the oversriving
values of each of the predetemvines grayscale data lo be
ovendriven

- 87




U.S. Patent Jul. 2,2019 US 10,339,881 B1

selecting & pluality of gravscale defe as & plually of
vredetermined grayseale data 10 be overdriven and selecling one
of the predetermined grayscale data Yo be overdriven 38 3 curman
grayscale data to be overdriven

bl

oo

generaling @ plurality of testing grayscale dala according fo the | . {0
current gravscale dala o be pverdriven

oo ronch

driving the quid crystal display with the testing grayscale data to
sequentislly display a plurality of test piclures, and respeoctively
measuring @ puralily of chromaticlies in & central area and an
adge area of ach of the test picturas

,
~ o
P

orod

caloulating 3 differance belween the chromaticities in the central
area and the edge area in each of the tes? pictures, and companng
the diference between the chromaticiies in the central area and
the sdge area in sach of the est piclures with 8 preset chroma
threshold value; when the difference behween the chromaticities in
the central area and the edge area in each of the test pictwres is
smaller than the preset chroma threshold value, determining the
festing grayscale data corresponding 1o the test piclure 8 a
compliance date; ofherwise, determining the tesliing gravscale
data corresponding o the test picture is a non-compliant data

i

s

selecting @ median of each of the compliance dats as an | o GF
overdriving value comesponding 1o fhe current gravscale data to
be overdriven

red

judging whether all the gverdriving values of the predelarmined
grayscals data fo be overdriven have been asoguired; § yes, L Sh
proceading o the step &7, § not, switching to & next
predetermined grayscale data to be overdrivens as the current
grayscale data {o be overdniven and relurning o the slep 32

T

v

generating the overdrive luok-up table acoording to the overdiving B Y
wlues of each of the predelermined grayscale data o be
overdriven




US 10,339,881 B1

1

METHOD OF ACQUIRING OVERDRIVE
LOOK-UP TABLE OF LIQUID CRYSTAL
DISPLAY

RELATED APPLICATIONS

The present application is a National Phase of Interna-
tional Application Number PCT/CN2018/072550, filed on
Jan. 15, 2018, and claims the priority of China Application
No. 201711461313.7, filed on Dec. 28, 2017.

FIELD OF THE DISCLOSURE

The disclosure relates to the field of display technology,
and in particular to a method of acquiring an overdrive
look-up table of a liquid crystal display.

BACKGROUND

With the development of display technologies, flat display
apparatus such as liquid crystal display (LCD) has been
widely used in consumer electronics products such as
mobile phones, televisions, personal digital assistants, digi-
tal cameras, laptops, and desktop computers, and has
become the mainstream of display devices because of its
advantages such as high quality, power saving, thin body,
and wide application.

Most of the conventional LCD device on the market are
backlight LCD, which includes a LCD panel and a backlight
module. The working principle of the LCD panel is to place
the liquid crystal molecules in two parallel glass substrates
and to control the liquid crystal molecules to change direc-
tions by energizing or not, so as to refract the light of the
backlight module to generate a picture.

In the process of driving the LCD panel, due to the limited
response speed of the liquid crystal, it is difficult to reach the
expected deflection angle in a short period of time, thereby
causing color shift to affect the display effect. To overcome
the defects, an overdrive (OD) technology is proposed in the
prior art, so as to make the liquid crystal reach the expected
deflection target in a relatively short period of time. The
principle of the OD technology is that when the current
grayscale is needed to be switched to the target grayscale, if
only the driving voltage of the target grayscale is applied,
due to the slow response of the liquid crystal flip, the target
grayscale cannot be achieved in actuality. However, when
using the OD technology. the driving voltage corresponding
to the OD grayscale having a larger difference from the
driving voltage corresponding to the current grayscale is
provided, so as to speed up the flip speed of the liquid crystal
to achieve the target grayscale in actual need, thereby
solving the problem of color shift.

In order to achieve overdriving, an overdrive look-up
table needs to be preset. The abscissa and ordinate of the
overdrive look-up table are respectively the current gray-
scale and the target grayscale, so that the OD grayscale can
be found according to the current grayscale and the target
grayscale from the overdrive look-up table, and then a drive
voltage corresponding to the OD grayscale drives the liquid
crystal to flip so as to achieve overdriving; in the prior art,
an overdrive look-up table is acquired by performing a
debugging test on a liquid crystal display panel by using a
manual method, which is inefficient and has a high labor
cost.

SUMMARY

An object of the disclosure is to provide a method of
acquiring an overdrive look-up table of a liquid crystal
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display, which can automatically acquire an overdrive look-
up table of the liquid crystal display to improve the testing
efficiency and reduce the testing cost.

In order to achieve the object, the disclosure provides a
method of acquiring an overdrive look-up table of a liquid
crystal display, including the following steps:

step S1: selecting a plurality of grayscale data as a
plurality of predetermined grayscale data to be overdriven,
and selecting one of the predetermined grayscale data to be
overdriven as a current grayscale data to be overdriven;

step S2: generating a plurality of testing grayscale data
according to the current grayscale data to be overdriven;

step S3: driving the liquid crystal display with the testing
grayscale data to sequentially display a plurality of test
pictures, and respectively measuring chromaticities in a
central area and an edge area of each of the test pictures;

step S4: calculating a difference between the chromatici-
ties in the central area and the edge area in each of the test
pictures, and comparing the difference between the chroma-
ticities in the central area and the edge area in each of the test
pictures with a preset chroma threshold value; when the
difference between the chromaticities in the central area and
the edge area in each of the test pictures is smaller than the
preset chroma threshold value, determining the testing gray-
scale data corresponding to the test picture is compliance
data; otherwise, determining the testing grayscale data cor-
responding to the test picture is a non-compliant data;

step S5: selecting a median of each of the compliance data
as an overdriving value corresponding to the current gray-
scale data to be overdriven;

step S6: judging whether the number L of the overdriving
values of the predetermined grayscale data to be overdriven
have been acquired; if yes, proceeding to the step S7; if not,
switching to next predetermined grayscale data to be over-
driven as the current grayscale data to be overdriven and
returning to the step S2; and

Step S7: generating the overdrive look-up table according
to the overdriving values of each of the predetermined
grayscale data to be overdriven.

In the step 81, each of the grayscale data includes a first
grayscale value, a second grayscale value, and a third
grayscale value.

the first grayscale value of each of the predetermined
grayscale data to be overdriven selected in the step S1 is
equal to a positive integral multiple of a preset driving
amplitude or equal to a maximum grayscale value, the
second grayscale value is equal to the first grayscale value,
the third grayscale value is less than the first grayscale value,
and when the first grayscale value is equal to the positive
integral multiple of the preset driving amplitude, the third
grayscale value is equal to an integral multiple of the preset
driving amplitude; when the first grayscale value is equal to
the maximum grayscale value, the third grayscale value is
equal to an even multiple of the preset driving amplitude,
and the preset driving amplitude is a positive integer.

In the step S2, when the third grayscale value of the
current grayscale data to be overdriven is a minimum
grayscale value, acquiring a number L of the testing gray-
scale data according to Formula 1;

Ma=M+a;
Na=N;

Ka=K; Formula 1:

where M, N, and K are the first grayscale value, the
second grayscale value, and the third grayscale value of the
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predetermined grayscale data to be overdriven; Ma, Na, and
Ka are the first grayscale value, the second grayscale value,
and the third grayscale value of an a-th testing grayscale
data, a is a positive integer less than or equal to L, and L is
twice the preset driving amplitude;

when the first grayscale value of the current grayscale
data to be overdriven is a maximum grayscale value, gen-
erating a number L of the testing grayscale data according to
Formula 2;

Ma=M;
Na=N;

Ka=K-a; Formula 2:

when the first grayscale value of the current grayscale
data to be overdriven is not the maximum grayscale value
and the third grayscale value thereof is not the minimum
grayscale value, generating G rows and G columns of the
grayscale values to be tested according to Formula 3;

My =M
Nay=Ns

Kon=K:

M, 5, N, , and K, , is the first grayscale value, the second
grayscale value, and the third grayscale value of an i-th row
and j-th column of the testing grayscale data, i and j are
positive integers less than or equal to G, and G is equal to
the preset driving amplitude.

The step S5 further includes: when all the testing gray-
scale data is the non-compliant data, selecting the testing
grayscale data corresponding to one of the test pictures with
the difference between the chromaticities in the central area
and the edge area in each of the test pictures is closest to the
preset chroma threshold value as the overdriving value
corresponding to the current grayscale data to be overdriven.

The step S7 specifically includes:

The overdriving values of each of the predetermined
grayscale data to be overdriven are filled in the correspond-
ing positions in the overdrive look-up table, and linear
interpolation is performed according to the overdriving
values of the predetermined grayscale data to be overdriven
having been filled to acquire a complete overdrive look-up
table.

the step S7 further includes: before performing linear
interpolation according to the overdriving values of the
predetermined grayscale data to be overdriven filled in the
overdrive look-up table, checking and sorting the overdriv-
ing values of each of the predetermined grayscale data to be
overdriven filled in the overdrive look-up table, finding out
the overdriving value not meeting a preset collation, and
using a mean value of two of the driving values adjacent to
the driving value not meeting the preset collation to replace
the driving value not meeting the preset collation.

The overdriving values in the overdrive look-up table are
arranged in ascending order of a row direction and a column
direction.

The step S5 specifically includes: respectively selecting a
median of the first grayscale values and a median of the third
grayscale values of the compliance data as a first overdriving
value and a second overdriving value corresponding to the
current overdriving grayscale data.

The liquid crystal display includes a red sub-pixel, a green
sub-pixel, and a blue sub-pixel repeatedly arranged in
sequence;
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the method of acquiring the overdrive look-up table of the
liquid crystal display before the step S7 specifically
includes: respectively driving the red sub-pixel, the green
sub-pixel, and the blue sub-pixel in the liquid crystal display
with the first grayscale value, the second grayscale value,
and the third grayscale value of the grayscale data, and
completing a first round of the steps S1 to S6 to generate a
first set of the overdriving values;

respectively driving the green sub-pixel, the blue sub-
pixel, and the red sub-pixel in the liquid crystal display with
the second grayscale value, the second grayscale value, and
the third grayscale value of the grayscale data, and com-
pleting a second round of the steps S1 to S6 to generate a
second set of the overdriving values;

respectively driving the blue sub-pixel, the red sub-pixel,
and the green sub-pixel in the liquid crystal display with the
first grayscale value, the second grayscale value, and the
third grayscale value of the grayscale data, and completing
a third round of the steps S1 to S6 to generate a third set of
the overdriving values;

in the step S7, taking a plurality of average values of the
first set, the second set, and a third set of the overdriving
values as the overdriving values of each of the predeter-
mined grayscale data to be overdriven, and then generating
the overdrive look-up table.

The disclosure further provides a method of acquiring an
overdrive look-up table of a liquid crystal display, including
the following steps:

step S1: selecting a plurality of grayscale data as a
plurality of predetermined grayscale data to be overdriven,
and selecting one of the predetermined grayscale data to be
overdriven as a current grayscale data to be overdriven;

step S2: generating a plurality of testing grayscale data
according to the current grayscale data to be overdriven;

step S3: driving the liquid crystal display with the testing
grayscale data to sequentially display a plurality of test
pictures; and respectively measuring chromaticities in a
central area and an edge area of each of the test pictures;

step S4: calculating a difference between the chromatici-
ties in the central area and the edge area in each of the test
pictures, and comparing the difference between the chroma-
ticities in the central area and the edge area in each of the test
pictures with a preset chroma threshold value; when the
difference between the chromaticities in the central area and
the edge area in each of the test pictures is smaller than the
preset chroma threshold value; determining the testing gray-
scale data corresponding to the test picture is compliance
data; otherwise, determining the testing grayscale data cor-
responding to the test pictures is not compliance data;

step S5: selecting a median of each of the compliance data
as an overdriving value corresponding to the current gray-
scale data to be overdriven;

step S6: judging whether all the overdriving values of the
predetermined grayscale data to be overdriven have been
acquired; if yes, proceeding to the step S7; if not, switching
to next predetermined grayscale data to be overdriven as the
current grayscale data to be overdriven and returning to the
step S2; and

step S7: generating the overdrive look-up table according
to the overdriving values of each of the predetermined
grayscale data to be overdriven;

in the step S1, each of the grayscale data includes a first
grayscale value; a second grayscale value; and a third
grayscale value.

The first grayscale value of each of the predetermined
grayscale data to be overdriven selected in the step S1 is
equal to a positive integral multiple of a preset driving
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amplitude or equal to a maximum grayscale value, the
second grayscale value is equal to the first grayscale value,
the third grayscale value is less than the first grayscale value,
and when the first grayscale value is equal to the positive
integral multiple of the preset driving amplitude, the third
grayscale value is equal to an integral multiple of the preset
driving amplitude; when the first grayscale value is equal to
the maximum grayscale value, the third grayscale value is
equal to an even multiple of the preset driving amplitude,
and the preset driving amplitude is a positive integer;

in the step S2, when the third grayscale value of the
current grayscale data to be overdriven is a minimum
grayscale value, acquiring a number [ of the testing gray-
scale data according to Formula 1;

Ma=M+a;
Na=N;

Ka=K: Formula 1:

where M, N, and K are the first grayscale value, the
second grayscale value, and the third grayscale value of the
predetermined grayscale data to be overdriven; Ma, Na, and
Ka are the first grayscale value, the second grayscale value,
and the third grayscale value of an a-th testing grayscale
data, a is a positive integer less than or equal to L, and L is
twice the preset driving amplitude;

when the first grayscale value of the current grayscale
data to be overdriven is a maximum grayscale value, gen-
erating a number L, of the testing grayscale data according to
Formula 2;

Ma=M;
Na=N:

Ka=K-a; Formula 2:

when the first grayscale value of the current grayscale
data to be overdriven is not the maximum grayscale value
and the third grayscale value thereof is not the minimum
grayscale value, generating G rows and G columns of the
grayscale values to be tested according to Formula 3;

M(l- j)sM+i;
Nap=™V

Ken=K1

My 5, Ny and K, - is the first grayscale value, the second
grayscale value and the third grayscale value of an i-th row
and j-th column of the testing grayscale data, i and j are
positive integers less than or equal to G, and G is equal to
the preset driving amplitude;

the step S5 further includes: when all the testing grayscale
data is the non-compliant data, selecting the testing gray-
scale data corresponding to one of the test pictures with the
difference between the chromaticities in the central area and
the edge area in each of the test pictures is closest to the
preset chroma threshold value as the overdriving value
corresponding to the current grayscale data to be overdriven.

The beneficial effect of the disclosure is that the disclosure
provides a method of acquiring an overdrive look-up table of
a liquid crystal display. By measuring the chromaticity in the
central area and the edge area of each test pictures respec-
tively, a plurality of compliance data is found, and the
median of the compliance data is taken as the overdriving
value, and then an overdrive look-up table is generated
according to the overdriving value acquired from the test,
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6

the method can automatically acquire the overdrive look-up
table of LCD, thereby improving test efliciency and reducing
test costs.

BRIEF DESCRIPTION OF THE DRAWINGS

For further understanding of the features and technical
contents of the disclosure, reference should be made to the
following detailed description and accompanying drawings
of the disclosure. However, the drawings are for reference
only and are not intended to limit the disclosure.

In the drawings,

FIG. 1 is a flowchart of a method of acquiring an
overdrive look-up table of a liquid crystal display according
to the disclosure.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

In To further illustrate the technical means adopted by the
disclosure and the effects thereof, the following describes in
detail the preferred embodiments of the disclosure and the
accompanying drawings.

Referring to FIG. 1, the disclosure provides a method of
acquiring an overdrive look-up table of a liquid crystal
display, including the following steps:

step S1: selecting a plurality of grayscale data as a
plurality of predetermined grayscale data to be overdriven
and selecting a predetermined grayscale data to be over-
driven as a current grayscale data to be overdriven.

Specifically, the liquid crystal display includes a plurality
of pixel units arranged in an array, each of the pixel units
includes a red sub-pixel, a green sub-pixel, and a blue
sub-pixel sequentially arranged, the color display is
achieved by displaying red, green, and blue respectively
through the red sub-pixel, the green sub-pixel, and the blue
sub-pixel.

In the embodiment of the disclosure, each grayscale data
includes a first grayscale value, a second grayscale value,
and a third grayscale value, and the first grayscale value, the
second grayscale value, and the third grayscale value are
respectively configured to drive one of the red sub-pixel, the
green sub-pixel, and the blue sub-pixel, and the different
grayscale values drive different sub-pixels.

Specifically, the first grayscale value of each of the
predetermined grayscale data to be overdriven selected in
the step S1 is equal to a positive integral multiple of a preset
driving amplitude or equal to a maximum grayscale value,
the second grayscale value is equal to the first grayscale
value, the third grayscale value is less than the first grayscale
value, and when the first grayscale value is equal to the
positive integral multiple of the preset driving amplitude, the
third grayscale value is equal to an integral multiple of the
preset driving amplitude; when the first grayscale value is
equal to the maximum grayscale value, the third grayscale
value is equal to an even multiple of the preset driving
amplitude, and the preset driving amplitude is a positive
integer.

Preferably, the first grayscale value, the second grayscale
value, and the third grayscale value have a value range of
0-~255, and the preset driving amplitude is 32, so in the
embodiment of the disclosure, the predetermined grayscale
data to be overdriven selected in the step S1 includes: (32,
32,0), (64, 64, 0), (64, 64, 32), (96, 96, 0), (96, 96, 32), (96,
96, 64), (128, 128, 0) (128, 128, 32), (128, 128, 64), (128,
128, 96), (160, 160, 0), (160, 160, 32), (160, 160, 64), (160,
160, 96), (160, 160, 128), (192, 192, 0), (192, 192, 32), (192,
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192, 64), (192, 192, 96), (192, 192, 128), (192, 192, 160),
(224,224, 0), (224, 224, 32), (224, 224, 64), (224, 224, 96),
(224,224, 128), (224, 224, 160), (224, 224, 192), (255, 255,
64), (255, 255, 128), and (255, 255, 192), where the three
data in parentheses are the first grayscale value, the second
grayscale value, and the third grayscale value.

The third grayscale values in the predetermined grayscale
data to be overdriven of (32, 32, 0), (64, 64, 0), (96, 96, 0),
(128, 128, 0), (160, 160, 0), (192, 192, 0), and (224, 224, 0)
are all the minimum grayscale value and can no longer be
adjusted, only the first grayscale value can be adjusted; and
the first grayscale values in (255, 255, 64), (255, 255, 128),
and (253, 255, 192) are all the maximum grayscale value and
also can no longer be adjusted, only the third grayscale
values can be adjusted, and the first grayscale values and the
third grayscale values of the others of the predetermined
grayscale data to be overdriven remained may be adjusted
simultaneously.

Step S2: generating a plurality of testing grayscale data
according to the current grayscale data to be overdriven.

Specifically, in the step S2, when the third grayscale value
of the current grayscale data to be overdriven is a minimum
grayscale value, a number [ of the testing grayscale data can
be acquired according to Formula 1;

Ma=M+a;
Na=N;

Ka=K: Formula 1:

where M, N, and K are the first grayscale value, the
second grayscale value, and the third grayscale value of the
predetermined grayscale data to be overdriven; Ma, Na, and
Ka are the first grayscale value, the second grayscale value,
and the third grayscale value of an a-th testing grayscale
data, a is a positive integer less than or equal to L, and L is
twice the preset driving amplitude;

when the first grayscale value of the current grayscale
data to be overdriven is a maximum grayscale value, a
number L of the testing grayscale data can be acquired
according to Formula 2;

Ma=M;
Na=N:

Ka=K-a; Formula 2:

when the first grayscale value of the current grayscale
data to be overdriven is not the maximum grayscale value
and the third grayscale value thereof is not the minimum
grayscale value, generating G rows and G columns of the
grayscale values to be tested according to Formula 3;

My, =Mi;
Nap=N:

Koy

My, 5, N and K; - is the first grayscale value, the second
and the third grayscale value of an i-th row and j-th column
of the testing grayscale data, i and are positive integers less
than or equal to G, and G is equal to the preset driving
amplitude.

It is to be understood that the first grayscale value, the
second grayscale value, and the third grayscale value of the
testing grayscale data should all fall within a range of the
grayscale values of the liquid crystal display, for example,
all in the range of 0~255.
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Corresponding to the embodiments, 64 testing grayscale
data are respectively generated for the predetermined gray-
scale data to be overdriven of (32; 32, 0); (64; 64, 0), (96,
96, 0), (128, 128, 0), (160, 160, 0), (192, 192, 0), and (224,
224; 0); taking (32; 32, 0) as an example; the 64 grayscale
data are respectively (33,32,0), (34,32,0), (35,32.0), (36,32,
0) and so on until (96,32,0); 64 testing grayscale data are
respectively generated for the predetermined grayscale data
to be overdriven of (255,255,64), (255,255,128), and (255,
255,192); taking (255, 255, 64) as an example, the 64
grayscale data are (255,255,63); (255,255,62), (255,255,61),
(255,255,60) and so on until (255,255,0); 32 times 32, that
is, 1024 testing grayscale data are generated for each of
remaining predetermined grayscale data to be overdriven,
and each of the testing grayscale data satisfies the Formula
3.

Step S3: driving the liquid crystal display with the testing
grayscale data to sequentially display a plurality of test
pictures and measuring the chromaticity in the central area
and the edge area in each of the test pictures respectively.

Specifically, the chromaticity includes an abscissa value
X of the chromaticity and an ordinate value Y of the
chromaticity.

step S4: calculating a difference between the chromatici-
ties in the central area and the edge area in each of the test
pictures, and comparing the difference between the chroma-
ticities in the central area and the edge area in each of the test
pictures with a preset chroma threshold value; when the
difference between the chromaticities in the central area and
the edge area in each of the test pictures is smaller than the
preset chroma threshold value, determining the testing gray-
scale data corresponding to the test pictures is compliance
data; otherwise, determining the testing grayscale data cor-
responding to the test picture is a non-compliant data.

Specifically, the difference between the chromaticities in
the central area and the edge area in each of the test pictures
includes the difference between the abscissa values X of the
chromaticity of the central area and the edge area in each of
the test pictures and the ordinate values Y of the chroma-
ticity in the central area and the edge area in each of the test
pictures; when the difference between the abscissa value X
of the chromaticity in the central area and the edge area in
each of the test pictures and the ordinate values Y of the
chromaticity in the central area and the edge area in each of
the test pictures are less than the preset chroma threshold
value, the testing grayscale data corresponding to the test
pictures is determined as compliance data, otherwise it is the
non-compliant data, for example, a preset chroma threshold
is 0.02; at this time, in one of the test pictures, if the
difference between the abscissa values X of the chromaticity
of the central area and the edge area and the difference
between the ordinate values Y of the chromaticity of the
central area and the edge area are all less than 0.02, then the
testing grayscale data corresponding to the test picture is
determined as compliance data.

Step S5: selecting a median of each of the compliance
data as an overdriving value corresponding to the current
grayscale data to be overdriven.

In specific implementation, the median of the first gray-
scale values and the median of the third grayscale values of
each of the compliance data are respectively selected as the
first overdriving value and the second overdriving value
corresponding to the current grayscale data to be overdriven;
for example, the medians of the first grayscale value and the
second grayscale value of the compliance data in each of the
grayscale data generated by the predetermined grayscale
data to be overdriven (64: 64, 32) are respectively 78 and 15,
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then the first overdriving value and the second overdriving
value corresponding to the predetermined grayscale data to
be overdriven (64, 64, 32) are respectively 78 and 15; when
corresponding to the overdrive look-up table, 78 is the
overdriving value when the current grayscale value is 32 and
the target grayscale value is 64, 15 is the overdriving value
when the current grayscale value is 64 and the target
grayscale value is 32, that is, the first overdriving value is
filled in a position of the overdrive look-up table where the
current grayscale value is the third grayscale value of the
current grayscale data to be overdriven, and the target
grayscale value is the first grayscale value of the current
grayscale data to be overdriven. And the second overdriving
value is filled in a position of the overdrive look-up table
where the current grayscale value is the first grayscale value
of the current grayscale data to be overdriven, and the target
grayscale value is the third grayscale value of the current
grayscale data to be overdriven.

It should be understood that when all the testing grayscale
data are the non-compliant data, the testing grayscale data
corresponding to the test picture where the difference of the
chromaticity between the central area and the edge area
closest to the preset chroma threshold value is selected as the
overdriving value corresponding to the current grayscale
data to be overdriven; and the test picture where the differ-
ence of the chromaticities between the central area and the
edge area closest to the preset chroma threshold value is the
test picture where both the difference between the abscissa
values X of the chromaticity of the central area and the edge
area and the difference between the ordinate values Y of the
chromaticity in the central area and the edge area closest to
the preset chroma threshold value.

Step S6: judging whether all the overdriving values of the
predetermined grayscale data to be overdriven have been
acquired; if yes, proceeding to the step S7; if not, switching
to next predetermined grayscale data to be overdriven as the
current grayscale data to be overdriven and returning to the
step S2; and

Step S7: generating the overdrive look-up table according
to the overdriving values of each of the predetermined
grayscale data to be overdriven.

Specifically, the step 87 specifically includes:

filling the overdriving values of each of the predetermined
grayscale data to be overdriven in corresponding positions in
the overdrive look-up table and performing linear interpo-
lation according to the overdriving values of the predeter-
mined grayscale data to be overdriven filled in the overdrive
look-up table to generate a complete overdrive look-up
table.

Further, the step S7 further includes: before performing
linear interpolation according to the overdriving values of
the predetermined grayscale data to be overdriven filled in
the overdrive look-up table, checking and sorting the over-
driving values of each of the predetermined grayscale data
to be overdriven filled in the overdrive look-up table, finding
out the overdriving value not meeting a preset collation, and
using a mean value of two of the driving values adjacent to
the driving value not meeting the preset collation to replace
the driving value not meeting the preset collation, and the
overdriving values in the overdrive look-up table are
arranged in ascending order of a row direction and a column
direction.

In specific implementation, in order to make the data in an
overdrive look-up table adapt to the driving of sub-pixels of
three different colors at the same time, the disclosure further
includes before step S7: at first, based on the red sub-pixel,
the green sub-pixel and the blue sub-pixel in the liquid
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crystal display being respectively driven by the first gray-
scale value, the second grayscale value, and the third gray-
scale value of the grayscale data, completing a first round of
the steps S1 to S6 to generate a first set of the overdriving
values; second, based on the green sub-pixel; the blue
sub-pixel, and the red sub-pixel in the liquid crystal display
being respectively driven by the first grayscale value, the
second grayscale value, and the third grayscale value of the
grayscale data, completing a second round of the steps S1 to
S6 to generate a second set of the overdriving values; finally,
based on the blue sub-pixel, the red sub-pixel, and the green
sub-pixel in the liquid crystal display being respectively
driven by the first grayscale value, the second grayscale
value, and the third grayscale value of the grayscale data,
completing a third round of the steps S1 to S6 to generate a
third set of the overdriving values;

Finally, in the step S7, a plurality of average values of the
first set, the second set, and a third set of the overdriving
values is taken as the overdriving values of each of the
predetermined grayscale data to be overdriven; and then an
overdrive look-up table is generated. For example; in the
first set of the overdriving values, the overdriving value is 78
when the current grayscale data is 32 and the target gray-
scale data is 64; in the second set of the overdriving values,
the overdriving value is 77 when the current grayscale data
is 32 and the target grayscale data is 64; in the second set of
the overdriving values, the overdriving value is 76 when the
current grayscale data is 32 and the target grayscale data is
64; then the overdriving value filled in the overdrive look-up
table when the current grayscale data is 32 and the target
grayscale data is 64 is (78+77+76)/3, that is, equal to 77.

In summary, the disclosure provides a method of acquir-
ing an overdrive look-up table of a liquid crystal display. By
measuring the chromaticities in the central area and the edge
area of each of the test pictures respectively, a plurality of
compliance data is found, and the median of the compliance
data is taken as the overdriving value, and then an overdrive
look-up table is generated according to the overdriving value
acquired from the test, the method can automatically acquire
the overdrive look-up table of LCD, thereby improving test
efficiency and reducing test costs.

As described above, it will be apparent to those skilled in
the art that various other changes and modifications may be
made in accordance with the technical solutions and tech-
nical concepts of the disclosure, and all such changes and
modifications are subject to be included in the scope of
protection of the appended claims.

What is claimed is:

1. A method of acquiring an overdrive look-up table of a
liquid crystal display, comprising the following steps:

step S1: selecting a plurality of grayscale data as a

plurality of predetermined grayscale data to be over-
driven, and selecting one of the predetermined gray-
scale data to be overdriven as a current grayscale data
to be overdriven;

step S2: generating a plurality of testing grayscale data

according to the current grayscale data to be over-
driven;

step S3: driving the liquid crystal display with the testing

grayscale data to sequentially display a plurality of test
pictures, and respectively measuring a plurality of
chromaticities in a central area and an edge area of each
of the test pictures;

step S4: calculating a difference between the chromatici-

ties in the central area and the edge area in each of the
test pictures, and comparing the difference between the
chromaticities in the central area and the edge area in
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each of the test pictures with a preset chroma threshold
value; when the difference between the chromaticities
in the central area and the edge area in each of the test
pictures is smaller than the preset chroma threshold
value, determining the testing grayscale data corre-
sponding to the test picture is a compliance data;
otherwise, determining the testing grayscale data cor-
responding to the test picture is a non-compliant data;
step S5: selecting a median of each of the compliance data
as an overdriving value corresponding to the current
grayscale data to be overdriven;
step S6: judging whether all the overdriving values of the
predetermined grayscale data to be overdriven have
been acquired; if yes, proceeding to the step S7; if not,
switching to a next predetermined grayscale data to be
overdriven as the current grayscale data to be over-
driven and returning to the step S2; and
step S7: generating the overdrive look-up table according
to the overdriving values of each of the predetermined
grayscale data to be overdriven.
2. The method of acquiring an overdrive look-up table of
a liquid crystal display of claim 1, wherein in the step S1,
each of the grayscale data comprises a first grayscale value,
a second grayscale value, and a third grayscale value.
3. The method of acquiring an overdrive look-up table of
a liquid crystal display according to claim 2, wherein the
first grayscale value of each of the predetermined grayscale
data to be overdriven selected in the step S1 is equal to a
positive integral multiple of a preset driving amplitude or
equal to a maximum grayscale value, the second grayscale
value is equal to the first grayscale value, the third grayscale
value is less than the first grayscale value, and when the first
grayscale value is equal to the positive integral multiple of
the preset driving amplitude, the third grayscale value is
equal to an integral multiple of the preset driving amplitude;
when the first grayscale value is equal to the maximum
grayscale value, the third grayscale value is equal to an even
multiple of the preset driving amplitude, and the preset
driving amplitude is a positive integer.
4. The method of acquiring an overdrive look-up table of
a liquid crystal display according to claim 3, wherein in the
step S2, when the third grayscale value of the current
grayscale data to be overdriven is a minimum grayscale
value, acquiring a number L of the testing grayscale data
according to Formula 1;

Ma=M+a;
Na=N;

Ka=K: Formula 1:

wherein M, N, and K are the first grayscale value, the
second grayscale value, and the third grayscale value of
the predetermined grayscale data to be overdriven; Ma,
Na, and Ka are the first grayscale value, the second
grayscale value, and the third grayscale value of an a-th
testing grayscale data, a is a positive integer less than
or equal to [, and L is twice the preset driving ampli-
tude;

when the first grayscale value of the current grayscale
data to be overdriven is a maximum grayscale value,
generating a number [ of the testing grayscale data
according to Formula 2;

Ma=M;

Na=N;
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Ka=K-a; Formula 2:

when the first grayscale value of the current grayscale
data to be overdriven is not the maximum grayscale
value and the third grayscale value thereof is not the
minimum grayscale value, generating G rows and G
columuns of the grayscale values to be tested according
to Formula 3;

My, =Mei;
Nep=N:

Kopy=Ks
wherein M, ,, N, and K, , is the first grayscale value,
the second and the third grayscale value of an i-th row
and j-th column of the testing grayscale data, i and j are
positive integers less than or equal to G, and G is equal
to the preset driving amplitude.
5. The method of acquiring an overdrive look-up table of
a liquid crystal display according to claim 1, wherein the
step S5 further comprises: when all the testing grayscale
data is the non-compliant data, selecting the testing gray-
scale data corresponding to one of the test pictures with the
difference between the chromaticities in the central area and
the edge area in each of the test pictures is closest to the
preset chroma threshold value as the overdriving value
corresponding to the current grayscale data to be overdriven.
6. The method of acquiring an overdrive look-up table of
a liquid crystal display according to claim 1, wherein the
step S7 specifically comprises:
filling the overdriving values of each of the predetermined
grayscale data to be overdriven in corresponding posi-
tions in the overdrive look-up table and performing
linear interpolation according to the overdriving values
of the predetermined grayscale data to be overdriven
filled in the overdrive look-up table to acquire a com-
plete overdrive look-up table.
7. The method of acquiring an overdrive look-up table of
a liquid crystal display according to claim 6, wherein the
step S7 further comprises: before performing linear inter-
polation according to the overdriving values of the prede-
termined grayscale data to be overdriven filled in the over-
drive look-up table, checking and sorting the overdriving
values of each of the predetermined grayscale data to be
overdriven filled in the overdrive look-up table, finding out
the overdriving value not meeting a preset collation, and
using a mean value of two of the driving values adjacent to
the driving value not meeting the preset collation to replace
the driving value not meeting the preset collation.
8. The method of acquiring an overdrive look-up table of
a liquid crystal display according to claim 7, wherein the
overdriving values in the overdrive look-up table are
arranged in ascending order of a row direction and a column
direction.
9. The method of acquiring an overdrive look-up table of
a liquid crystal display according to claim 4, wherein the
step S4 specifically comprises: respectively selecting a
median of the first grayscale values and a median of the third
grayscale values of the compliance data as a first overdriving
value and a second overdriving value corresponding to the
current overdriving grayscale data.
10. The method of acquiring an overdrive look-up table of
a liquid crystal display according to claim 4, wherein the
liquid crystal display comprises a red sub-pixel, a green
sub-pixel, and a blue sub-pixel repeatedly arranged in
sequernce;



US 10,339,881 B1

13

the method of acquiring an overdrive look-up table of a
liquid crystal display before the step S7 specifically
comprises: respectively driving the red sub-pixel, the
green sub-pixel, and the blue sub-pixel in the liquid
crystal display with the first grayscale value, the second
grayscale value, and the third grayscale value of the
grayscale data, and completing a first round of the steps
S1 to S6 to generate a first set of the overdriving values;

respectively driving the green sub-pixel, the blue sub-
pixel, and the red sub-pixel in the liquid crystal display
with the first grayscale value, the second grayscale
value, and the third grayscale value of the grayscale
data, and completing a second round of the steps S1 to
S6 to generate a second set of the overdriving values;

respectively driving the blue sub-pixel, the red sub-pixel,
and the green sub-pixel in the liquid crystal display
with the first grayscale value, the second grayscale
value, and the third grayscale value of the grayscale
data, and completing a third round of the steps S1 to S6
to generate a third set of the overdriving values;

wherein in the step S7, a plurality of average values of the
first set, the second set, and the third set of the over-
driving values is taken as the overdriving values of
each of the predetermined grayscale data to be over-
driven, and then the overdrive look-up table is gener-
ated.

11. A method of acquiring an overdrive look-up table of

a liquid crystal display, comprising the following steps:

step S1: selecting a plurality of grayscale data as a
plurality of predetermined grayscale data to be over-
driven, and selecting one of the predetermined gray-
scale data to be overdriven as a current grayscale data
to be overdriven;

step S2: generating a plurality of testing grayscale data
according to the current grayscale data to be over-
driven;

step S3: driving the liquid crystal display with the testing
grayscale data to sequentially display a plurality of test
pictures, and respectively measuring a plurality of
chromaticities in a central area and an edge area of each
of the test pictures;

step S4: calculating a difference between the chromatici-
ties in the central area and the edge area in each of the
test pictures; and comparing the difference between the
chromaticities in the central area and the edge area in
each of the test pictures with a preset chroma threshold
value; when the difference between the chromaticities
in the central area and the edge area in each of the test
pictures is smaller than the preset chroma threshold
value, determining the testing grayscale data corre-
sponding to the test picture is a compliance data;
otherwise, determining the testing grayscale data cor-
responding to the test picture is a non-compliant data;

step S5: selecting a median of each of the compliance data
as an overdriving value corresponding to the current
grayscale data to be overdriven;

step S6: judging whether all the overdriving values of the
predetermined grayscale data to be overdriven have
been acquired; if yes, proceeding to the step S7; if not,
switching to next predetermined grayscale data to be
overdriven as the current grayscale data to be over-
driven and returning to the step S2; and

step S7: generating the overdrive look-up table according
to the overdriving values of each of the predetermined
grayscale data to be overdriven;

20

25

35

40

45

60

65

14

in the step S1, each of the grayscale data comprises a first
grayscale value, a second grayscale value, and a third
grayscale value;

wherein the first grayscale value of each of the predeter-
mined grayscale data to be overdriven selected in the
step S1 is equal to a positive integral multiple of a
preset driving amplitude or equal to a maximum gray-
scale value, the second grayscale value is equal to the
first grayscale value, the third grayscale value is less
than the first grayscale value, and when the first gray-
scale value is equal to the positive integral multiple of
the preset driving amplitude, the third grayscale value
is equal to an integral multiple of the preset driving
amplitude; when the first grayscale value is equal to the
maximum grayscale value, the third grayscale value is
equal to an even multiple of the preset driving ampli-
tude, and the preset driving amplitude is a positive
integer;

wherein in the step S2, when the third grayscale value of
the current grayscale data to be overdriven is a mini-
mum grayscale value, acquiring a number L of the
testing grayscale data according to Formula 1;

Ma=M+a;
Na=N;

Ka=K; Formula 1:

wherein M, N, and K are the first grayscale value, the
second grayscale value, and the third grayscale value of
the predetermined grayscale data to be overdriven; Ma,
Na, and Ka are the first grayscale value, the second
grayscale value, and the third grayscale value of an a-th
testing grayscale data, a is a positive integer less than
or equal to [, and L is twice the preset driving ampli-
tude;

when the first grayscale value of the current grayscale
data to be overdriven is a maximum grayscale value,
generating a number L of the testing grayscale data
according to Formula 2;

Ma=M;
Na=N;

Ka=K-a; Formula 2:

when the first grayscale value of the current grayscale
data to be overdriven is not the maximum grayscale
value and the third grayscale value thereof is not the
minimum grayscale value, generating G rows and G
columns of the grayscale values to be tested according
to Formula 3;

My, =Mi;
Nap=N:

Ko™K

wherein M, ), N; » and K, , is the first grayscale value,
the second grayscale value, and the third grayscale
value of an i-th row j-th column of the testing grayscale
data, 1 and j are positive integers less than or equal to
G, and G is equal to the preset driving amplitude;

wherein the step S5 further comprises: when all the
testing grayscale data is the non-compliant data; select-
ing the testing grayscale data corresponding to one of
the test pictures with the difference between the chro-
maticities in the central area and the edge area in each
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of the test pictures is closest to the preset chroma
threshold value as the overdriving value corresponding
to the current grayscale data to be overdriven.
12. The method of acquiring an overdrive look-up table of
a liquid crystal display according to claim 11, wherein the
step S7 specifically comprises:
filling the overdriving values of each of the predetermined
grayscale data to be overdriven in corresponding posi-
tions in the overdrive look-up table and performing
linear interpolation according to the overdriving values
of the predetermined grayscale data to be overdriven
filled in the overdrive look-up table to acquire a com-
plete overdrive look-up table.
13. The method of acquiring an overdrive look-up table of
a liquid crystal display according to claim 12, wherein the
step S7 further comprises: before performing linear inter-
polation according to the driving values of the predeter-
mined grayscale data to be overdriven filled in the overdrive
look-up table, finding out the overdriving value not meeting
a preset collation, and using a mean value of two of the
driving values adjacent to the driving value not meeting the
preset collation to replace the driving value not meeting the
preset collation.
14. The method of acquiring an overdrive look-up table of
a liquid crystal display according to claim 13, wherein the
overdriving values in the overdrive look-up table are
arranged in ascending order of a row direction and a column
direction.
15. The method of acquiring an overdrive look-up table of
a liquid crystal display according to claim 11, wherein the
step S5 specifically comprises: respectively selecting a
median of the first grayscale values and a median of the third
grayscale values of the compliance data as a first overdriving
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value and a second overdriving value corresponding to the
current overdriving grayscale data.
16. The method of acquiring an overdrive look-up table of
a liquid crystal display according to claim 11, wherein the
liquid crystal display comprises a red sub-pixel, a green
sub-pixel, and a blue sub-pixel repeatedly arranged in
sequence;
the method of acquiring the overdrive look-up table of the
liquid crystal display before the step S7 specifically
comprises: respectively driving the red sub-pixel, the
green sub-pixel, and the blue sub-pixel in the liquid
crystal display with the first grayscale value, the second
grayscale value, and the third grayscale value of the
grayscale data, and completing a first round of the steps
S1 to S6 to generate a first set of the overdriving values;
respectively driving the green sub-pixel, the blue sub-
pixel, and the red sub-pixel in the liquid crystal display
with the first grayscale value, the second grayscale
value, and the third grayscale value of the grayscale
data, and completing a second round of the steps S1 to
S6 to generate a second set of the overdriving values;
respectively driving the blue sub-pixel, the red sub-pixel,
and the green sub-pixel in the liquid crystal display
with the first grayscale value, the second grayscale
value, and the third grayscale value of the grayscale
data, and completing a third round of the steps S1 to S6
to generate a third set of the overdriving values;
wherein in the step S7, a plurality of average values of the
first set, the second set, and the third set of the over-
driving values is taken as the overdriving values of
each of the predetermined grayscale data to be over-
driven, and then the overdrive look-up table is gener-
ated.
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