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(7) ABSTRACT

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 efliciency and reducing test costs.

sefecting & pluralily of grovscale dels a8 pluslily of

pradetermined grayscale data o be overdriven and selecling one

of the pradetermined grayscale dala 10 be overdriven as a current
grayseale data o be overdriven

generating a plurality of testing grayscale data according o the | o

current graysoale dats o be pverdrven

driving the iquid orvstal display with the testing grayscale data

saquentizily display a phaslity of fest pichures, and respeciively L

maasuring a plurally of dwomaticlies in 2 contral area and an
gdge area of sach of the test piclures

caleulating & diference between the chromaticilies in the contral
ares amnd the edge area in sach of the {est piclres, and corapanng

the differsnce between the chyomaticliies in the central area and |7

the sdge area in sach of the fest pictures with & presel chroma
fhreshold value, when the difference between the chromaticities in
the central area and the odge area in each of the tost pictures is
smalier than the preset chrama threshold valus, determining the
festing grayscale data comresponding o the fest piclure 5 a
compliance data; othenwise, delermining the lesting gravsosie
dats corresponding fo the test picturs is @ non-compliant data

salecting @ median of sach of the compliance dals as an | -

overdriving value comesponding o the curent grayscale data to
be overdriven

judging whether all the overdriving valuss of the predetermined

grayscale dala o be overdriven have been acquired, i wes, L &

procesding to the step 57, § not, swilching t©o & next
prededernined grayseale dels to be ovendriven as the cument
grayscale data fo be overdriven and relurming 1 the siep 32

gensrating the overdrive Took-up table aconrding to the ovendiving

valuas of each of the pradolermined grayscale dota o be
overdriven

- 87



Patent Application Publication Jul. 4, 2019 US 2019/0206339 A1

selecting & plumlity of gravecale dalz a3 & pluslily of
predetermined grayseale data to be overdriven and selecling one |
of the pradetermined graysoale data o be overdriven as 2 curranmt

grayseals data o be overdriven

s

generaling 8 ;:ﬁau:'a:%éi‘g of testing g{aygt:aziﬁ@ data sccording to the | . G0
current grayscale data © be pverdsven

3
1

driving the Hquid crystal display with the testing gravscale data to
sequentisily display a plurality of test pictures, and respectively L 83
measuring @ pluralily of chromaticities In & central area and an
adgs arex of sach of the test pictures

3
H

caloulating a diferance bhebween the chromaticities in the contral
aren and the edge area in pach of the tes! pictures, and companng | 84

the difference between the chromaticiies in the centrs! ares and

& odge area in sach of the test piclures with a8 prese! chioma
ihreshold valus; when the difference bebween the chramaticities in
the cenfral area and the adge ama in each of the test piclures iz
smaller than the presst chvoma threshold value, determining the
fosting grayscale data corresponding to the lest piclus & a
compliance date; ofhensise, determining the lesting gravscale
data corresponding fo the test piclure is 3 non-compliant data

T
3
I

selecting a median of sach of the compliance data as an | . S8
overdriving value corresponding to the curent grayscale dala to
be overdriven

b
i

judging whather all the overdriving values of the predefarmined
grayscale data fo be overdriven have been aoquired; i yes, L. &R
procesding to the step &7 € oot swilching to 8 ned
predetermined grayscale dala to be overdriven as the cument
grayscale data lo be overdriven and mluming o the step 82

3

generating the overdrive look-up table according o the overdriving b Y
valuas of sach of the predelermined grayscale data o be
overdriven

FIG 1



US 2019/0206339 A1

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

RELATED APPLICATIONS

[0001] The present application is a National Phase of
International 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

[0002] The disclosure relates to the field of display tech-
nology, and in particular to a method of acquiring an
overdrive look-up table of a liquid crystal display.

BACKGROUND

[0003] 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.

[0004] Most of the conventional LCD device on the mar-
ket 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 directions by energizing or not, so as to refract the
light of the backlight module to generate a picture.

[0005] 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.

[0006] 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.
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SUMMARY

[0007] An object of the disclosure is to provide a method
of acquiring an overdrive look-up table of a liquid crystal
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.

[0008] In order to achieve the object, the disclosure pro-
vides a method of acquiring an overdrive look-up table of a
liquid crystal display, including the following steps:

[0009] 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;
[0010] step S2: generating a plurality of testing grayscale
data according to the current grayscale data to be over-
driven;

[0011] 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;
[0012] step S4: calculating a difference between the chro-
maticities 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 corresponding to the test picture is
compliance data; otherwise, determining the testing gray-
scale data corresponding to the test picture is a non-com-
pliant data;

[0013] step S5: selecting a median of each of the compli-
ance data as an overdriving value corresponding to the
current grayscale data to be overdriven;

[0014] 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 overdriven as the current grayscale data to be overdriven
and returning to the step S2; and

[0015] Step S7: generating the overdrive look-up table
according to the overdriving values of each of the predeter-
mined grayscale data to be overdriven,

[0016] In the step S1, each of the grayscale data includes
a first grayscale value, a second grayscale value, and a third
grayscale value,

[0017] 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 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.
[0018] Inthe 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;
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Ma=M+a;

Na=N;

Ka=K; Formula 1
[0019] 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;

[0020] when the first grayscale value of the current gray-
scale data to be overdriven is a maximum grayscale value,
generating a number L of the testing grayscale data accord-
ing to Formula 2;

Ma=M;

Na=N;

Ka=K-a; Formula 2
[0021] when the first grayscale value of the current gray-

scale 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 col-
umns of the grayscale values to be tested according to
Formula 3;

My, ,=Mvi;
Napy™
Ko =K

[0022] M, 5 Ng, 5 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, 1
and j are positive integers less than or equal to G, and G is
equal to the preset driving amplitude.

[0023] The step S5 further includes: when all the testing
grayscale 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 overdriv-
ing value corresponding to the current grayscale data to be
overdriven.

[0024] The step S7 specifically includes:

[0025] The overdriving values of each of the predeter-
mined grayscale data to be overdriven are filled in the
corresponding positions in the overdrive look-up table, and
linear interpolation is performed according to the overdriv-
ing values of the predetermined grayscale data to be over-
driven having been filled to acquire a complete overdrive
look-up table.

[0026] 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.
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[0027] The overdriving values in the overdrive look-up
table are arranged in ascending order of a row direction and
a column direction.

[0028] 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 corre-
sponding to the current overdriving grayscale data.

[0029] The liquid crystal display includes a red sub-pixel,
a green sub-pixel, and a blue sub-pixel repeatedly arranged
in sequence;

[0030] 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;

[0031] 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
completing a second round of the steps S1 to S6 to generate
a second set of the overdriving values;

[0032] 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;

[0033] 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
predetermined grayscale data to be overdriven, and then
generating the overdrive look-up table.

[0034] The disclosure further provides a method of acquir-
ing an overdrive look-up table of a liquid crystal display,
including the following steps:

[0035] 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;

[0036] step S2: generating a plurality of testing grayscale
data according to the current grayscale data to be over-
driven;

[0037] 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;

[0038] step S4: calculating a difference between the chro-
maticities 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 corresponding to the test picture is
compliance data; otherwise, determining the testing gray-
scale data corresponding to the test pictures is not compli-
ance data;
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[0039] step S5: selecting a median of each of the compli-
ance data as an overdriving value corresponding to the
current grayscale data to be overdriven;

[0040] 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 over-
driven as the current grayscale data to be overdriven and
returning to the step S2; and

[0041] step S7: generating the overdrive look-up table
according to the overdriving values of each of the predeter-
mined grayscale data to be overdriven;

[0042] in the step S1, each of the grayscale data includes
a first grayscale value, a second grayscale value, and a third
grayscale value.

[0043] 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 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;
[0044] 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
[0045] 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;

[0046] when the first grayscale value of the current gray-
scale data to be overdriven is a maximum grayscale value,
generating a number L of the testing grayscale data accord-
ing to Formula 2;

Ma=M;

Na=N;

Ka=K-a; Formula 2
[0047] when the first grayscale value of the current gray-

scale 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 col-
umns of the grayscale values to be tested according to
Formula 3;

My ,=Mti;

Formula 3
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[0048] M ), N yandK, 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;

[0049] the step S5 further includes: when all the testing
grayscale 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 overdriv-
ing value corresponding to the current grayscale data to be
overdriven.

[0050] 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 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.

BRIEF DESCRIPTION OF THE DRAWINGS

[0051] For further understanding of the features and tech-
nical contents of the disclosure, reference should be made to
the following detailed description and accompanying draw-
ings of the disclosure. However, the drawings are for ref-
erence only and are not intended to limit the disclosure.

[0052]
[0053] FIG. 1 is a flowchart of a method of acquiring an

overdrive look-up table of a liquid crystal display according
to the disclosure.

In the drawings,

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0054] 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 disclo-
sure and the accompanying drawings.

[0055] 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:

[0056] 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.

[0057] 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.

[0058] In the embodiment of the disclosure, each gray-
scale 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
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sub-pixel, the green sub-pixel, and the blue sub-pixel, and
the different grayscale values drive different sub-pixels.

[0059] 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.

[0060] Preferably, the first grayscale value, the second
grayscale value, and the third grayscale value have a value
range of 0~253, and the preset driving amplitude is 32, so in
the embodiment of the disclosure, the predetermined gray-
scale 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, 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.

[0061] 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 (255, 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.

[0062] Step S2: generating a plurality of testing grayscale
data according to the current grayscale data to be overdriven.

[0063] Specifically, in the step S2, when the third gray-
scale value of the current grayscale data to be overdriven is
a minimum grayscale value, a number L of the testing
grayscale data can be acquired according to Formula 1;

Ma=M+a;

Na=N;

KaK; Formula 1
[0064] 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;
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[0065] when the first grayscale value of the current gray-
scale data to be overdriven is a maximum grayscale value,
a number [, of the testing grayscale data can be acquired
according to Formula 2;

Ma=M;

Na=N.

Ka=K-a; Formula 2
[0066] when the first grayscale value of the current gray-

scale 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 col-
umns of the grayscale values to be tested according to
Formula 3;

M, Mi;
Ne p™N

Ko, p=K-1 Formula 3

[0067] M ,, N, yandK, ,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,

[0068] Itis 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.

[0069] Corresponding to the embodiments, 64 testing
grayscale data are respectively generated for the predeter-
mined 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); 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 predeter-
mined 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.

[0070] 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 respec-
tively.

[0071] Specifically, the chromaticity includes an abscissa
value X of the chromaticity and an ordinate value Y of the
chromaticity.

[0072] step S4: calculating a difference between the chro-
maticities 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 corresponding to the test pictures is
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compliance data; otherwise, determining the testing gray-
scale data corresponding to the test picture is a non-com-
pliant data.

[0073] Specifically, the difference between the chromatici-
ties 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
chromaticity 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.

[0074] Step S5: selecting a median of each of the com-
pliance data as an overdriving value corresponding to the
current grayscale data to be overdriven.

[0075] In specific implementation, the median of the first
grayscale 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 over-
driving value corresponding to the current grayscale data to
be overdriven; for example, the medians of the first gray-
scale value and the second grayscale value of the compli-
ance data in each of the grayscale data generated by the
predetermined grayscale data to be overdriven (64, 64, 32)
are respectively 78 and 15, 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 gray-
scale 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 over-
driven.

[0076] It should be understood that when all the testing
grayscale data are the non-compliant data, the testing gray-
scale 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 difference of the chromaticities between the
central area and the edge area closest to the preset chroma
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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.
[0077] 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 over-
driven as the current grayscale data to be overdriven and
returning to the step S2; and

[0078] Step S7: generating the overdrive look-up table
according to the overdriving values of each of the predeter-
mined grayscale data to be overdriven.

[0079] Specifically, the step S7 specifically includes:
[0080] filling the overdriving values of each of the prede-
termined grayscale data to be overdriven in corresponding
positions 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 generate a complete overdrive
look-up table.

[0081] Further, the step S7 further includes: before per-
forming 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 overdriving values of each of the predetermined gray-
scale 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.

[0082] 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 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 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;

[0083] 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 grayscale data is 64; in the second set of the over-
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driving 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.
[0084] In summary, the disclosure provides a method of
acquiring 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 efliciency and reducing test costs.
[0085] As described above, it will be apparent to those
skilled in the art that various other changes and modifica-
tions may be made in accordance with the technical solu-
tions and technical 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
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.
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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 L, 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 =M

Ni =N

Ko p=K1 Formula 3
wherein M, ,, N, ,andK,, , 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.
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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
sequence;
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 1o 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
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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;

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
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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 [ 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, =Msi;
Na»y™N;

Ko y=K-is Formula 3
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, i 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
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-
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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
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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