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7) ABSTRACT

The present disclosure provides a white organic light-emit-
ting diode (WOLED) display device, its display control
method, and a display control device. The method includes:
receiving red (R), green (G) and blue (B) source data, and
determining a minimum value of the R, G and B source data;
determining white (W) data in accordance with the mini-
mum value; determining chromaticity coordinates of a
WOLED in accordance with the W data; acquiring a bright-
ness value of the WOLED desired for compensating for the
chromaticity coordinates of the WOLED to a target value,
and a gain value of a subpixel participating in chromatic
aberration compensation; and determining output values of
R, G, B and W data in accordance with the brightness value
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in the chromatic aberration compensation and the W data.
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WHITE ORGANIC LIGHT-EMITTING
DIODE DISPLAY DEVICE, ITS DISPLAY
CONTROL METHOD, AND DISPLAY
CONTROL DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

The present application is the U.S. national phase of PCT
Application No. PCT/CN2015/072302 filed on Feb. 5, 2015,
which claims a priority of the Chinese patent application No.
201410575290.2 filed on Oct. 24, 2014, which is incorpo-
rated herein by reference in its entirety.

TECHNICAL FIELD

The present disclosure relates to the field of organic
light-emitting diode (OLED) display, in particular to a white
OLED (WOLED) display device, its display control method,
and a display control device.

BACKGROUND

As compared with a traditional liquid crystal panel, an
active matrix organic light-emitting diode (AMOLED)
panel has such features as rapid response, high contrast and
wide viewing angle. A traditional white AMOLED panel
consists of a WOLED and a color filter (CF) for three colors,
ie., red (R), green (G) and blue (B). However, for this panel,
the color filter is of relatively low transmittance, and most of
the white light from the WOLED is absorbed by the color
filter. In order to ensure display brightness, it is required to
increase a current flowing through the WOLED, which thus
results in an increase in the power consumption of the
display panel and a decrease in a service life of the WOLED.
A white AMOLED panel with a RGBW display mode
consists of the WOLED and a color filter for four colors, i.e.,
R, G, B and W. A W subpixel is of transmittance far greater
than RGB subpixels, so it is able to remarkably reduce the
power consumption for the display in the case of an identical
brightness requirement.

For the white AMOLED panel with the RGBW display
mode, it is required to convert external RGB source data into
RGBW data. In a traditional conversion method, some of the
light from the RGB subpixels is replaced with the white
light, so as to reduce the power consumption and increase
the brightness. However, the white light is emitted by the
WOLED through a combination of light-emitting layers in
multiple colors, so the color of the light is changed depend-
ing on a driving voltage of a material used herein. As a
result, the white light from the WOLED is not the standard,
pure white light, and the color of the light from the WOLED
is changed along with the brightness. At this time, after the
RGB data is converted into the RGBW data, the image
quality is adversely affected due to the chromatic aberration
of the WOLED.

SUMMARY

An object of the present disclosure is to provide an OLED
display device, its display control method, and a display
control device, so as to prevent images displayed by a
WOLED display device from being adversely affected due
to the chromatic aberration of a WOLED after RGB data is
converted into RGBW data.

In one aspect, the present disclosure provides a display
control method for a WOLED display device, including:
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2

receiving R, G and B source data, and determining a
minimum value of the R, G and B source data; determining
W data in accordance with the minimum value of the R, G
and B source data; determining chromaticity coordinates of
a WOLED in accordance with the W data; acquiring a
brightness value of the WOLED desired for compensating
for the chromaticity coordinates of the WOLED to a target
value, and a gain value of a subpixel participating in
chromatic aberration compensation; and determining output
values of R, G, B and W data in accordance with the
brightness value of the WOLED, the gain value of the
subpixel participating in the chromatic aberration compen-
sation and the W data.

Alternatively, the step of determining the chromaticity
coordinates of the WOLED in accordance with the W data
includes: looking up a chromaticity coordinate table in
accordance with the W data, so as to acquire the chroma-
ticity coordinates of the WOLED corresponding to the W
data, wherein different W data, the chromaticity coordinates
of the WOLED corresponding to the different W data, and
chromaticity coordinates of R, G and B subpixels being
recorded in the chromaticity coordinate table.

Alternatively, the step of acquiring the brightness value of
the WOLED desired for compensating for the chromaticity
coordinates of the WOLED to the target value, and the gain
value of the subpixel participating in chromatic aberration
compensation includes: acquiring from the chromaticity
coordinate table the chromaticity coordinates of the
WOLED corresponding to the W data and the chromaticity
coordinates of the subpixel participating in the chromatic
aberration compensation; and calculating the brightness
value of the WOLED desired for compensating for the
chromaticity coordinates of the WOLED to the target value,
and the gain value of the subpixel participating in chromatic
aberration compensation using predetermined color-mixing
equations in accordance with the chromaticity coordinates of
the WOLED corresponding to the W data and the chroma-
ticity coordinates of the subpixel participating in the chro-
matic aberration compensation.

Alternatively, the predetermined color-mixing equations
include:

[Wx—Ax Wz - Az

_ Oy Cx—Ax_Cz—Az]

L WOLED= (Wy] # m,
Cx — Ax R

OV (LWOLED)
(- '”)_( I

Cx - Ax Cx — Ax

LC = , and

IA=1-1L_WOLED- LC,

wherein O(0x,0y,0z) represents the chromaticity coordi-
nates of the WOLED corresponding to the W data, A(Ax,
Ay,Az) and C(Cx,Cy,Cz) represent the chromaticity coordi-
nates of two subpixels participating in the chromatic
aberration compensation, respectively, (Wx,Wy,Wz) repre-
sents the chromaticity coordinates of the target value,
L_WOLED represents the brightness value of the WOLED,
and LA and LC represent the gain values of the two
subpixels participating in the chromatic aberration compen-
sation, respectively.

Alternatively, the step of determining the output values of
the R, G, B and W data in accordance with the brightness
value of the WOLED, the gain value of the subpixel
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participating in the chromatic aberration compensation and
the W data includes: with respect to the subpixel participat-
ing in the chromatic aberration compensation, acquiring a
product of the gain value of the subpixel and the W data, and
calculating a difference between an initial brightness value
of the subpixel participating in the chromatic aberration
compensation and the product, so as to obtain a final
brightness value of the subpixel participating in the chro-
matic aberration compensation; with respect to the subpixel
not participating in the chromatic aberration compensation,
calculating a difference between an initial brightness value
of the subpixel not participating in the chromatic aberration
compensation and the W data so as to obtain a final
brightness value of the subpixel not participating in the
chromatic aberration compensation, wherein the initial
brightness value of the subpixel is obtained in accordance
with the R, G and B source data; and determining the output
values of the R, G, B and W data in accordance with the final
brightness value of the subpixel participating in the chro-
matic aberration subpixel, the final brightness value of the
subpixel not participating in the chromatic aberration sub-
pixel and the brightness value of the WOLED.

Alternatively, the final brightness value of the subpixel is
calculated using the following equations:

R'=R-R_gainx}V
G'=G-G_gainx ¥V’
B'=B-B_gainx}V

W'=L_WOLED

wherein R', G, B' and W' represent the final brightness
values of the R, G, B and W subpixels, respectively, R, G
and B represent the initial brightness values obtained in
accordance with the R, G and B source data, respectively,
R_gain, G_gain and B_gain represent the gain values of the
R, G and B subpixels, respectively, the gain value of the
subpixel not participating in the chromatic aberration com-
pensation is 1, W represents the white data, and L_WOLED
represents the brightness value of the WOLED.

Alternatively, the step of determining the W data in
accordance with the minimum value of the R, G and B
source data includes: acquiring a currently-stored white-
mixing ratio, the white-mixing ratio is a ratio of the W data
to the minimum value of the R, G and B source data to be
replaced with the W data; and calculating a product of the
minimum value of the R, G and B source data and the
white-mixing ratio, so as to obtain the W data.

Alternatively, prior to the step of determining the W data
in accordance with the minimum value of the R, G and B
source data, the display control method further includes:
judging whether or not a subpixel corresponding to the
minimum value of the R, G and B source data is the subpixel
participating in the chromatic aberration compensation;
when the subpixel corresponding to the minimum value of
the R, G and B source data is the subpixel participating in
the chromatic aberration compensation, incrementing a
value of the currently-stored white-mixing ratio; and when
the subpixel corresponding to the minimum value of the R,
G and B source data is not the subpixel participating in the
chromatic aberration compensation, decrementing the value
of the currently-stored white-mixing ratio.

Alternatively, the step of incrementing the value of the
currently-stored white-mixing ratio includes: counting the
gain values of the subpixels participating in the chromatic
aberration compensation; and when the subpixel corre-

20

25

30

40

45

55

60

65

4

sponding to the minimum value of the R, G and B source
data is the subpixel participating in the chromatic aberration
compensation, determining an increment of the currently-
stored white-mixing ratio in accordance with the counted
gain values of the subpixels participating in the chromatic
aberration compensation.

Alternatively, the display control method further includes:
counting the output values of the R, G, B and W data; and
adjusting the value of the currently-stored white-mixing
ratio in accordance with the counted output values of the R,
G, B and W data.

Alternatively, the step of adjusting the value of the
currently-stored white-mixing ratio in accordance with the
counted output values of the R, G, B and W data includes:
comparing an average value of the output values of the R, G
and B data and an average value of the output value of the
W data; when the average value of the output data of the R,
G and B data is greater than the average value of the output
value of the W data, incrementing the white-mixing ratio;
and when the average value of the output data of the R, G
and B data is less than the average value of the output value
of the W data, decrementing the white-mixing ratio.

Alternatively, the target value is chromaticity coordinates
of pure white light desired for the WOLED display device.

In another aspect, the present disclosure provides a dis-
play control device for a WOLED display device, including:
a reception module configured to receive R, G and B source
data; a minimum value determination module configured to
determine a minimum value of the R, G and B source data;
a W data determination module configured to determine W
data in accordance with the minimum value of the R, G and
B source data; a chromaticity coordinate determination
module configured to determine chromaticity coordinates of
a WOLED in accordance with the W data; a gain value
determination module configured to acquire a brightness
value of the WOLED desired for compensating for the
chromaticity coordinates of the WOLED to a target value,
and a gain value of a subpixel participating in chromatic
aberration compensation; and an algorithm conversion mod-
ule configured to determine output values of R, G, B and W
data in accordance with the brightness value of the WOLED,
the gain value of the subpixel participating in the chromatic
aberration compensation and the W data.

Alternatively, the chromaticity coordinate determination
module is configured to look up a chromaticity coordinate
table in accordance with the W data, so as to acquire the
chromaticity coordinates of the WOLED corresponding to
the W data, wherein different W data, the chromaticity
coordinates of the WOLED corresponding to the different W
data, and chromaticity coordinates of R, G and B subpixels
being recorded in the chromaticity coordinate table.

Alternatively, the gain value determination module is
configured to acquire from the chromaticity coordinate table
the chromaticity coordinates of the WOLED corresponding
to the W data and the chromaticity coordinates of the
subpixel participating in the chromatic aberration compen-
sation; and calculate the brightness value of the WOLED
desired for compensating for the chromaticity coordinates of
the WOLED to the target value, and the gain value of the
subpixel participating in chromatic aberration compensation
using predetermined color-mixing equations in accordance
with the chromaticity coordinates of the WOLED corre-
sponding to the W data and the chromaticity coordinates of
the subpixel participating in the chromatic aberration com-
pensation.
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Alternatively, the predetermined color-mixing equations
include:

[Wx—Ax Wz—Az]
(O Cr—Ax Cz-Az
LfWOLED:(—’V]*M,
Wy [Ox—Ax © A)]

Cx— Ax R

(%](Ww— Ax) (M](Ox - AXx)

0
IC = - Y

Cx - Ax Cx — Ax > and

IA=1-L_WOLED- LC,

wherein O(Ox,0y,0z) represents the chromaticity coordi-
nates of the WOLED corresponding to the W data, A(Ax,
Ay,Az) and C(Cx,Cy,Cz) represent the chromaticity coordi-
nates of two subpixels participating in the chromatic
aberration compensation, respectively, (Wx,Wy,Wz) repre-
sents the chromaticity coordinates of the target value,
L_WOLED represents the brightness value of the WOLED,
and LA and LC represent the gain values of the two
subpixels participating in the chromatic aberration compen-
sation, respectively.

Alternatively, the algorithm conversion module is config-
ured to, with respect to the subpixel participating in the
chromatic aberration compensation, acquire a product of the
gain value of the subpixel and the W data, and calculate a
difference between an initial brightness value of the subpixel
participating in the chromatic aberration compensation and
the product, so as to obtain a final brightness value of the
subpixel participating in the chromatic aberration compen-
sation; with respect to the subpixel not participating in the
chromatic aberration compensation, calculate a difference
between an initial brightness value of the subpixel not
participating in the chromatic aberration compensation and
the W data so as to obtain a final brightness value of the
subpixel not participating in the chromatic aberration com-
pensation, wherein the initial brightness value of the sub-
pixel is obtained in accordance with the R, G and B source
data; and determine the output values of the R, G, B and W
data in accordance with the final brightness value of the
subpixel participating in the chromatic aberration subpixel,
the final brightness value of the subpixel not participating in
the chromatic aberration subpixel and the brightness value
of the WOLED.

Alternatively, the final brightness value of the subpixel is
calculated by the algorithm conversion module using the
following equations:

R'=R-R_gainxV
G'=G-G_gainx W
B'=B-B gainxWV

W'=L_WOLED

wherein R', G, B' and W' represent the final brightness
values of the R, G, B and W subpixels, respectively, R, G
and B represent the initial brightness values obtained in
accordance with the R, G and B source data, respectively,
R_gain, G_gain and B_gain represent the gain values of the
R, G and B subpixels, respectively, the gain value of the
subpixel not participating in the chromatic aberration com-
pensation is 1, W represents the white data, and L_ WOLED
represents the brightness value of the WOLED.
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Alternatively, the display control device further includes
a storage module configured to store a white-mixing ratio,
the white-mixing ratio is a ratio of the W data to the
minimum value of the R, G and B source data to be replaced
with the W data. The W data determination module is
configured to acquire the currently-stored white-mixing
ratio, and calculate a product of the minimum value of the
R, G and B source data and the white-mixing ratio, so as to
obtain the W data.

Alternatively, the display control device further includes:
a judging module configured to judge whether or not a
subpixel corresponding to the minimum value of the R, G
and B source data is the subpixel participating in the
chromatic aberration compensation; a first adjustment mod-
ule configured to, when the subpixel corresponding to the
minimum value of the R, G and B source data is the subpixel
participating in the chromatic aberration compensation,
increment a value of the currently-stored white-mixing ratio;
and a second adjustment module configured to, when the
subpixel corresponding to the minimum value of the R, G
and B source data is not the subpixel participating in the
chromatic aberration compensation, decrement the value of
the currently-stored white-mixing ratio.

Alternatively, the display control device further includes
a first counting module configured to count the gain values
of the subpixels participating in the chromatic aberration
compensation. The first adjustment module is further con-
figured to, when the subpixel corresponding to the minimum
value of the R, G and B source data is the subpixel
participating in the chromatic aberration compensation,
determine an increment of the currently-stored white-mixing
ratio in accordance with the counted gain values of the
subpixels participating in the chromatic aberration compen-
sation.

Alternatively, the display control device further includes:
a second counting module configured to count the output
values of the R, G, B and W data; and a third adjustment
module configured to adjust the value of the currently-stored
white-mixing ratio in accordance with the counted output
values of the R, G, B and W data.

Alternatively, the third adjustment module is configured
to compare an average value of the output values of the R,
G and B data and an average value of the output value of the
W data; when the average value of the output data of the R,
G and B source data is greater than the average value of the
output value of the W data, increment the white-mixing
ratio; and when the average value of the output data of the
R, G and B source data is less than the average value of the
output value of the W data, decrement the white-mixing
ratio.

Alternatively, the target value is chromaticity coordinates
of pure white light desired for the WOLED display device.

In yet another aspect, the present disclosure provides a
WOLED display device including the above-mentioned
display control device.

According to the embodiments of the present disclosure,
when the R, G and B source data is converted into the R, G,
B and W data, the color of the light from the WOLED is
compensated so as to obtain the pure white light. As a result,
after the R, G and B source data is converted into the R, G,
B and W data, it is able to prevent an image from being
adversely affected due to the chromatic aberration of the
WOLED, thereby to improve the display quality of the
WOLED display device.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic view showing a WOLED display
device according to embodiments of the present disclosure;
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FIG. 2 is a flow chart of a display control method for the
WOLED display device according to embodiments of the
present disclosure;

FIG. 3 is a view showing an algorithm for converting
RGB into RGBW when the chromaticity of the WOLED is
not compensated in the related art;

FIG. 4 is a view showing an algorithm for converting
RGB into RGBW when the chromaticity of the WOLED is
compensated according to embodiments of the present dis-
closure; and

FIG. 5 is a schematic view showing a display control
device for the WOLED display device according to embodi-
ments of the present disclosure.

DETAILED DESCRIPTION

In order to make the objects, the technical solutions and
the advantages of the present disclosure more apparent, the
present disclosure will be described hereinafter in conjunc-
tion with the drawings and embodiments.

The structure of a WOLED display device according to
the embodiments of the present disclosure will be described
hereinafter briefly.

The WOLED display device includes a plurality of pixels,
each of which includes a R subpixel for generating red light,
a G subpixel for generating green light, a B subpixel for
generating blue light, and a W subpixel for generating white
light. Each subpixel includes a WOLED, which emits the
white light through a combination of light-emitting layers in
multiple colors. As shown in FIG. 1, the R subpixel includes
a red color filter (RCF) which is configured to allow the red
light in the white light from the WOLED to pass there-
through, the G subpixel includes a green color filter (GCF)
which is configured to allow the green light in the white light
from the WOLED to pass therethrough, and the B subpixel
includes a blue color filter which is configured to allow the
blue light in the white light from the WOLED to pass
therethrough. The W subpixel does not include any color
filter, so all the white light from the WOLED can pass
therethrough, so as to compensate for the image brightness
when the image brightness is reduced due to the RCF, GCF
and BCF.

Because the WOLED emits the white light through a
combination of the light-emitting layers in multiple colors
and the color of the light is changed depending on a driving
voltage of a material used herein, the white light from the
WOLED is not the standard pure white light. At this time, in
the method of converting the R, G and B data into the R, G,
B and W data, when some of the light from the R, G and B
subpixels is replaced with the standard pure white light,
chromatic aberration will occur.

In order to overcome the above-mentioned defects, as
shown in FIG. 2, an embodiment of the present disclosure
provides a display control method for a WOLED display
device, which includes steps of: Step S11: receiving R, G
and B source data, and determining a minimum value of the
R, G and B source data; Step S12: determining W data in
accordance with the minimum value of the R, G and B
source data, the W data being a brightness value; Step S13:
determining chromaticity coordinates of a WOLED in
accordance with the W data; Step S14: acquiring a bright-
ness value of the WOLED desired for compensating for the
chromaticity coordinates of the WOLED to a target value,
and a gain value of a subpixel participating in chromatic
aberration compensation; and Step S15: determining output
values of R, G, B and W data in accordance with the
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8
brightness value of the WOLED, the gain value of the
subpixel participating in the chromatic aberration compen-
sation and the W data.

According to the embodiment of the present disclosure,
when the R, G and B source data is converted into the R, G,
B and W data, the color of the light from the WOLED is
compensated so as to obtain the pure white light. As a result,
after the R, G and B source data is converted into the R, G,
B and W data, it is able to prevent an image from being
adversely affected due to the chromatic aberration of the
WOLED, thereby to improve the display quality of the
WOLED display device.

At Step S11, the received R, G and B source data may be
brightness values or grayscale values. When the received R,
G and B source data are grayscale values, it is required to
convert the minimum value of the R, G and B source data
into the brightness value.

To be specific, the grayscale-brightness conversion may
be performed using the following equation:

Gray=L"'DxGI,

wherein Gray represents the grayscale value, L represents
the brightness value, I' represents a gamma value, usually
2.2, and GL represents the total number of grayscales.

At Step S12, the minimum value of the R, G and B source
data may be directly used as the W data, i.e., the light from
the subpixel corresponding to the minimum value may be
completely replaced with the white light. Of course, the light
from the subpixel corresponding to the minimum value may
be partially replaced with the white light in accordance with
the practical need, i.e., the step of determining the W data in
accordance with the minimum value of the R, G and B
source data may include: Step S121: acquiring a currently-
stored white-mixing ratio, i.e., a ratio of the W data to the
minimum value of the R, G and B source data to be replaced
with the W data; and Step S122: calculating a product of the
minimum value of the R, G and B source data and the
white-mixing ratio, so as to obtain the W data.

To be specific, the output value of the W data may be
calculated by the following equation:

W=WMRxmin(R, G,5),

wherein W represents the white data, WMR represents the
white-mixing ratio, and min(R,G,B) represents the mini-
mum value of the R, G and B source data.

For example, for the received R, G and B source data (i.e.,
the brightness values in this embodiment), R=1, G=0.8 and
B=0.4, and the B source data is the minimum value. Pre-
sumed that the white-mixing ratio WMR is 0.5, i.e., the
white light is of a brightness value that is 50% of the
brightness value of the light from the subpixel correspond-
ing to the minimum value and replaced with the white light,
the W data may be calculated as W=WMRxmin(R,G,
B)=0.5%0.4=0.2.

At Step S13, the chromaticity coordinates of the WOLED
may be determined by looking up a chromaticity coordinate
table, in which different W data, the chromaticity coordi-
nates of the WOLED corresponding to the different W data,
and chromaticity coordinates of R, G and B subpixels
obtained through multiple measurements are recorded. The
following is the chromaticity coordinate table.
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Chromaticity Chromaticity Chromaticity Chromaticity
W data  ccordinates coordinates coordinates  coordinates
(brightness of of R of of
value)  WOLED subpixel G subpixel B subpixel
0.1 (O1x, Oly, (RIx,Rly, (Glx, Gly, (BIlx, Bly,
Olz) Rl1z) Glz) Blz)
0.2 (02x, 02y, (R2x,R2y, (G2x,Gly, (B2Zx, B2y,
02z) R2z) G2z) B2z)
0.3 (03x%, 03y, (R3x,R3y, (G3x,G3y, (B3x, B3y,

03z) R3z) G3z) B3z)

In some cases, chromaticity coordinates of W subpixel
desired for the display device, i.e., the target value, may also
be recorded in the chromaticity coordinate table.

Presumed that the W data determined in the previous step
has a value of 0.2, it is able to obtain the chromaticity
coordinates (02x,02y,02z) of the WOLED by looking up
the chromaticity coordinate table.

At Step S14, for a display device, when the chromaticity
coordinates of the WOLED are known, the brightness value
of the WOLED desired for compensating for the chroma-
ticity coordinates of the WOLED to the target value, and the
gain values of the subpixels participating in chromatic
aberration compensation may be obtained in accordance
with the chromaticity coordinates. The subpixels participat-
ing in the chromatic aberration compensation are any two
subpixels of the R, G and B subpixels, depending on the
characteristics of the WOLED. The target value is the
chromaticity coordinates of the pure white light desired for
the WOLED display device, e.g., (0.33, 0.33, 0.34).

The step of acquiring the brightness value of the WOLED
desired for compensating for the chromaticity coordinates of
the WOLED to the target value, and the gain values of the
subpixels participating in chromatic aberration compensa-
tion may include: acquiring from the chromaticity coordi-
nate table the chromaticity coordinates of the WOLED
corresponding to the W data and the chromaticity coordi-
nates of the subpixels participating in the chromatic aber-
ration compensation; and calculating the brightness value of
the WOLED desired for compensating for the chromaticity
coordinates of the WOLED to the target value, and the gain
value of the subpixel participating in chromatic aberration
compensation using predetermined color-mixing equations
in accordance with the chromaticity coordinates of the
WOLED corresponding to the W data and the chromaticity
coordinates of the subpixel participating in the chromatic
aberration compensation.

The predetermined color-mixing equations may include:

[Wx—Ax Wz—Az]
xe; Cr—Ax  Cr—Az
LfWOLED:(—y)* CroAx  Ci-Az]
Wy [Ox—Ax 0s— A ]

Cx_Ax—( 72— Az)

(%](Ww— Ax) . (%](0}6 - Ax)

Le= Cx - Ax Cx— Ax

, and

IA=1-L_WOLED- LC,

wherein O(0x,0y,0z) represents the chromaticity coordi-
nates of the WOLED corresponding to the W data, A(Ax,
Ay,Az) and C(Cx,Cy,Cz) represent the chromaticity coordi-
nates of two subpixels participating in the chromatic
aberration compensation, respectively, (Wx,Wy,Wz) repre-
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10
sents the chromaticity coordinates of the target value,
L_WOLED represents the brightness value of the WOLED,
and LA and LC represent the gain values of the two
subpixels participating in the chromatic aberration compen-
sation, respectively.

At Step S15, the step of determining the output values of
the R, G, B and W data may include: with respect to the
subpixel participating in the chromatic aberration compen-
sation, acquiring a product of the gain value of the subpixel
and the W data, and calculating a difference between an
initial brightness value of the subpixel participating in the
chromatic aberration compensation and the product. so as to
obtain a final brightness value of the subpixel participating
in the chromatic aberration compensation; with respect to
the subpixel not participating in the chromatic aberration
compensation, calculating a difference between an initial
brightness value of the subpixel not participating in the
chromatic aberration compensation and the W data so as to
obtain a final brightness value of the subpixel not partici-
pating in the chromatic aberration compensation, wherein
the initial brightness value of the subpixel being obtained in
accordance with the R, G and B source data; and determin-
ing the output values of the R, G, B and W data in
accordance with the final brightness value of the subpixel
participating in the chromatic aberration subpixel, the final
brightness value of the subpixel not participating in the
chromatic aberration subpixel and the brightness value of
the WOLED.

In the above-mentioned step, when the received R, G and
B source data is brightness data, the initial brightness values
of the R, G and B subpixels are just the source data, and
when the received R, G an dB source data is grayscale data,
it is required to convert the grayscale data into the brightness
data so as to obtain the initial brightness values of the R, G
and B subpixels.

To be specific, the final brightness values of the subpixels
may be calculated using the following equations:

R’=R-R_gainxW
G'=G-G_gainx W
B'=B-B_gainx¥

W'=L_WOLED

wherein R', G', B' and W' represent the final brightness
values of the R, G, B and W subpixels, respectively, R, G
and B represent the initial brightness values obtained in
accordance with the R, G and B source data, respectively,
R_gain, G_gain and B_gain represent the gain values of the
R, G and B subpixels, respectively, the gain value of the
subpixel not participating in the chromatic aberration com-
pensation is 1, W represents the white data, and L_WOLED
represents the brightness value of the WOLED.

FIG. 3 is a view showing an algorithm for converting
RGB into RGBW when the chromaticity of the WOLED is
not compensated in the related art, and FIG. 4 is a view
showing an algorithm for converting RGB into RGBW
when the chromaticity of the WOLED is compensated
according to one embodiment of the present disclosure.
Taking the R, G and B source data as an example, as shown
in FIG. 4, a minimum brightness value of the R, G and B
source data, i.e., the B data, is obtained at first, and this
minimum brightness value is used as the W data. Then, the
chromaticity coordinate table is looked up in accordance
with the W data, so as to determine the chromaticity coor-
dinates of the WOLED. Next, the brightness value of the
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WOLED and the brightness gain values of the subpixels
participating in the chromatic aberration compensation (e.g.,
R and G subpixels in this embodiment) may be determined
in accordance with the chromaticity coordinates of the
WOLED. Finally, the output values of the R, G, B and W
data may be obtained in accordance with the brightness
value of the WOLED, the W data, and the brightness gain
values of the subpixels participating in the chromatic aber-
ration compensation.

In the above embodiments, when the subsequent output
values of the R, G, B and W are required to be grayscale
values, it is required to convert the obtained brightness
output values of the R, G, B and W data into the grayscale
values.

In the above embodiments, because the subpixels partici-
pating in the chromatic aberration compensation are lighted
up frequently due to the chromatic aberration compensation,
a service life of each subpixel may probably be shortened.
In order to overcome this defect, the use frequency of the
subpixels participating in the chromatic aberration compen-
sation may be reduced by adjusting the WMR.

To be specific, prior to the step of determining the W data
in accordance with the minimum value of the R, G and B
source data, the display control method may further include:
judging whether or not a subpixel corresponding to the
minimum value of the R, G and B source data is the subpixel
participating in the chromatic aberration compensation; and
when the subpixel corresponding to the minimum value of
the R, GG and B source data is the subpixel participating in
the chromatic aberration compensation, incrementing a
value of the currently-stored white-mixing ratio.

In addition, the use frequency of the subpixels not par-
ticipating in the chromatic aberration compensation is rela-
tively low, so the use frequency thereof may be increased by
adjusting the value of the WMR, so as to reach a balance
among the use frequencies of the R, G and B subpixels. In
other words, when the subpixel corresponding to the mini-
mum value of the R, G and B source data is not the subpixel
participating in the chromatic aberration compensation, the
display control method further includes decrementing the
value of the currently-stored white-mixing ratio.

For example, when the R subpixel and the B subpixel
participate in the chromatic aberration compensation and the
minimum value min(R,G,B) of the R, G and B source data
is the R data or B data, the value of the WRM may be
incremented, so as to reduce the brightness value of the R or
B subpixel. When the minimum value min(R,G,B) of the R,
G and B source data is the G data, the value of the WMR
may be decremented so as to increase the brightness of the
G subpixel.

In addition, the gain values of the subpixels participating
in the chromatic aberration compensation may be counted,
and when the subpixel corresponding to the minimum value
of the R, G and B source data is the subpixel participating
in the chromatic aberration compensation, an increment of
the currently-stored white-mixing ratio may be determined
in accordance with the counted gain values.

For example, when the R and B subpixels participate in
the chromatic aberration compensation, the counted gain
value of the R subpixel (e.g., an average of a plurality of gain
values) is greater than that of the B subpixel and the subpixel
corresponding to the minimum value of the R, G and B
source data is the R subpixel, the value of the WMR may be
incremented by a first value. When the subpixel correspond-
ing to the minimum value of the R, G and B source data is
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the B subpixel, the value of the WMR may be incremented
by a second value, wherein the second value is less than the
first value.

In the above embodiments, when it is desired to reach a
balance among the use frequencies of the R, G, B and W
data, it is required to count the output values of the R, G, B
and W data, and then adjust the WMR in accordance with the
counted output values. To be specific, an average value of
the output values of the R, G and B data may be compared
with an average value of the output values of the W data.
When the average value of the output values of the R, G and
B data is greater than that of the W data, the WMR may be
incremented, and when the average value of the output
values of the R, G and B data is less than that of the W data,
the WMR may be decremented.

In the above embodiments, suitable gamma conversion is
required. To be specific, after receiving the R, G and B
source data, the received R, G and B source data may be
subjected to the gamma conversion using a predetermined
gamma curve. In other words, in the above embodiments,
the R, G and B source data participating in the calculation
is the data obtained after the gamma conversion.

Referring to FIG. 5, the present disclosure further pro-
vides in one embodiment a display control device for a
WOLED display device, which includes: a reception module
configured to receive R, G and B source data; a minimum
value determination module configured to determine a mini-
mum value of the R, G and B source data; a W data
determination module configured to determine W data in
accordance with the minimum value of the R, G and B
source data; a chromaticity coordinate determination mod-
ule configured to determine chromaticity coordinates of a
WOLED in accordance with the W data; a gain value
determination module configured to acquire a brightness
value of the WOLED desired for compensating for the
chromaticity coordinates of the WOLED to a target value,
and a gain value of a subpixel participating in chromatic
aberration compensation; and an algorithm conversion mod-
ule configured to determine output values of R, G, B and W
data in accordance with the brightness value of the WOLED,
the gain values of the subpixels participating in the chro-
matic aberration compensation and the W data.

According to the embodiment of the present disclosure,
when the R, G and B source data is converted into the R, G,
B and W data, the color of the light from the WOLED 1is
compensated so as to obtain the pure white light. As a result,
after the R, G and B source data is converted into the R, G,
B and W data, it is able to prevent an image from being
adversely affected due to the chromatic aberration of the
WOLED, thereby to improve the display quality of the
WOLED display device.

The R, G and B source data received by the reception
module may be brightness value or grayscale value. When
the received R, G and B source data is the grayscale value,
it is required to convert the minimum value of the R, G and
B source data into the brightness value.

To be specific, the grayscale-brightness conversion may
be performed using the following equation,

Gray=LYDxGL,

wherein Gray represents the grayscale value, L represents
the brightness value, I" represents a gamma value, usually
2.2, and GL represents the total number of grayscales.
The W data determination module may use the minimum
value of the R, G and B source data as the W data, i.e., the
light from the subpixel corresponding to the minimum value
may be completely replaced with the white light. Of course,
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the light from the subpixel corresponding to the minimum
value may be partially replaced with the white light, i.e., the
display control device may further include a storage module
configured to store a white-mixing ratio, i.e., a ratio of the
W data to the minimum value of the R, G and B source data
to be replaced with the W data. The W data determination
module is configured to acquire the WMR stored in the
storage module, and calculate a product of the minimum
value of the R, G and B source data and the WMR, so as to
obtain the W data.

To be specific, the output value of the W data may be
calculated using the following equation:

W=WMRxmin(R,G,B),

wherein W represents the white data, WMR represents the
white-mixing ratio, and min(R,G,B) represents the mini-
mum value of the R, G and B source data.

The chromaticity coordinate determination module may
determine the chromaticity coordinates of the WOLED by
looking up a chromaticity coordinate table, in which differ-
ent W data, the chromaticity coordinates of the WOLED
corresponding to the different W data, and chromaticity
coordinates of R, G and B subpixels obtained through
multiple measurements are recorded.

For a display device, when the chromaticity coordinates
of the WOLED are known, the brightness value of the
WOLED desired for compensating for the chromaticity
coordinates of the WOLED to the target value, and the gain
values of the subpixels participating in chromatic aberration
compensation may be obtained in accordance with the
chromaticity coordinates. The subpixels participating in the
chromatic aberration compensation are any two subpixels of
the R, G and B subpixels, depending on the characteristics
of the WOLED. The target value is the chromaticity coor-
dinates of the pure white light desired for the WOLED
display device, e.g., (0.33, 0.33, 0.34).

Alternatively, the gain value determination module is
configured to acquire from the chromaticity coordinate table
the chromaticity coordinates of the WOLED corresponding
to the W data and the chromaticity coordinates of the
subpixel participating in the chromatic aberration compen-
sation; and calculate the brightness value of the WOLED
desired for compensating for the chromaticity coordinates of
the WOLED to the target value, and the gain value of the
subpixel participating in chromatic aberration compensation
using predetermined color-mixing equations in accordance
with the chromaticity coordinates of the WOLED corre-
sponding to the W data and the chromaticity coordinates of
the subpixel participating in the chromatic aberration com-
pensation.

The predetermined color-mixing equations may include:

[Wx—Ax Wz—Az]
(O —Ax  Cz-—
LfWOLED:(—’V]*M,
Wy [Ox—Ax o A)]
Cx - Ax (0z-4z

(%](Ww— Ax) (M}](Ox - Ax)

0
IC = - Y

Cx - Ax Cx - Ax > and

IA=1-L_WOLED- LC,

wherein O(0x,0y,0z) represents the chromaticity coordi-
nates of the WOLED corresponding to the W data, A(Ax,
Ay,Az) and C(Cx,Cy,Cz) represent the chromaticity coordi-
nates of two subpixels participating in the chromatic
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aberration compensation, respectively, (Wx,Wy,Wz) repre-
sents the chromaticity coordinates of the target value,
[_WOLED represents the brightness value of the WOLED,
and LA and LC represent the gain values of the two
subpixels participating in the chromatic aberration compen-
sation, respectively.

Alternatively, the algorithm conversion module is config-
ured to, with respect to the subpixel participating in the
chromatic aberration compensation, acquire a product of the
gain value of the subpixel and the W data, and calculate a
difference between an initial brightness value of the subpixel
participating in the chromatic aberration compensation and
the product, so as to obtain a final brightness value of the
subpixel participating in the chromatic aberration compen-
sation; with respect to the subpixel not participating in the
chromatic aberration compensation, calculate a difference
between an initial brightness value of the subpixel not
participating in the chromatic aberration compensation and
the W data so as to obtain a final brightness value of the
subpixel not participating in the chromatic aberration com-
pensation, wherein the initial brightness value of the sub-
pixel is obtained in accordance with the R, G and B source
data; and determine the output values of the R, G, B and W
data in accordance with the final brightness value of the
subpixel participating in the chromatic aberration subpixel,
the final brightness value of the subpixel not participating in
the chromatic aberration subpixel and the brightness value
of the WOLED.

The final brightness value of the subpixel may be calcu-
lated by the algorithm conversion module using the follow-
ing equations:

R’=R-R_gainxW
G'=G-G_gainx ¥
B'=B-B_gainx W

W'=L_WOLED

wherein R', G', B' and W' represent the final brightness
values of the R, G, B and W subpixels, respectively, R, G
and B represent the initial brightness values obtained in
accordance with the R, G and B source data, respectively,
R_gain, G_gain and B_gain represent the gain values of the
R, G and B subpixels, respectively, the gain value of the
subpixel not participating in the chromatic aberration com-
pensation is 1, W represents the white data, and L_WOLED
represents the brightness value of the WOLED.

In the above embodiments, when the subsequent output
values of the R, G, B and W are required to be grayscale
values, it is required to convert the obtained brightness
output values of the R, G, B and W data into the grayscale
values.

In the above embodiments, because the subpixels partici-
pating in the chromatic aberration compensation are lighted
up frequently due to the chromatic aberration compensation,
a service life of each subpixel may probably be shortened.
In order to overcome this defect, the use frequency of the
subpixels participating in the chromatic aberration compen-
sation may be reduced by adjusting the WMR.

To be specific, the display control device may further
include: a judging module configured to judge whether or
not a subpixel corresponding to the minimum value of the R,
G and B source data is the subpixel participating in the
chromatic aberration compensation; a first adjustment mod-
ule configured to, when the subpixel corresponding to the
minimum value of the R, G and B source data is the subpixel
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participating in the chromatic aberration compensation,
increment a value of the currently-stored white-mixing ratio;
and a second adjustment module configured to, when the
subpixel corresponding to the minimum value of the R, G
and B source data is not the subpixel participating in the
chromatic aberration compensation, decrement the value of
the currently-stored white-mixing ratio.

In addition, the gain values of the subpixels participating
in the chromatic aberration compensation may also be
counted. When the subpixel corresponding to the minimum
value of the R, G and B source data is the subpixel
participating in the chromatic aberration compensation, an
increment of the currently-stored WMR may be determined
in accordance with the counted gain values.

To be specific, the display control device may further
include a first counting module configured to count the gain
values of the subpixels participating in the chromatic aber-
ration compensation. The first adjustment module is further
configured to, when the subpixel corresponding to the mini-
mum value of the R, G and B source data is the subpixel
participating in the chromatic aberration compensation,
determine an increment of the currently-stored white-mixing
ratio in accordance with the counted gain values of the
subpixels participating in the chromatic aberration compen-
sation.

In the above embodiments, when it is desired to reach a
balance among the use frequencies of the R, G, B and W
data, it is required count the output values of the R, G, B and
W data, and then adjust the WMR in accordance with the
counted output values. To be specific, an average value of
the output values of the R, G and B data may be compared
with an average value of the output values of the W data.
When the average value of the output values of the R, G and
B data is greater than that of the W data, the WMR may be
incremented, and when the average value of the output
values of the R, G and B data is less than that of the W data,
the WMR may be decremented.

To be specific, the display control device may further
include: a second counting module configured to count the
output values of the R, G, B and W data; and a third
adjustment module configured to adjust the value of the
currently-stored white-mixing ratio in accordance with the
counted output values of the R, G, B and W data.

The third adjustment module is configured to compare an
average value of the output values of the R, G and B data and
an average value of the output value of the W data; when the
average value of the output data of the R, G and B data is
greater than the average value of the output value of the W
data, increment the white-mixing ratio; and when the aver-
age value of the output data of the R, G and B data is less
than the average value of the output value of the W data,
decrement the white-mixing ratio.

The above are merely the preferred embodiments of the
present disclosure. It should be appreciated that, a person
skilled in the art may make further modifications and
improvements without departing from the principle of the
present disclosure, and these modifications and improve-
ments shall also fall within the scope of the present disclo-
sure.

What is claimed is:

1. A display control method for a white organic light-
emitting diode (WOLED) display device, comprising:

receiving red (R), green (G) and blue (B) source data, and

determining a minimum value of the R, G and B source
data;

determining white (W) data in accordance with the mini-

mum value of the R, G and B source data;
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determining chromaticity coordinates of a WOLED in

accordance with the W data;

acquiring a brightness value of the WOLED desired for

compensating for the chromaticity coordinates of the
WOLED to a target value, and a gain value of a
subpixel participating in chromatic aberration compen-
sation; and

determining output values of R, G, B and W data in

accordance with the brightness value of the WOLED,
the gain value of the subpixel participating in the
chromatic aberration compensation, and the W data,
wherein:
the step of determining the chromaticity coordinates of
the WOLED in accordance with the W data includes
looking up a chromaticity coordinate table in accor-
dance with the W data, so as to acquire the chroma-
ticity coordinates of the WOLED corresponding to
the W data,
different W data, the chromaticity coordinates of the
WOLED corresponding to the different W data, and
chromaticity coordinates of R, G, and B subpixels
are recorded in the chromaticity coordinate table,
and
the step of acquiring the brightness value of the
WOLED includes:
acquiring from the chromaticity coordinate table the
chromaticity coordinates of the WOLED corre-
sponding to the W data and the chromaticity
coordinates of the subpixel participating in the
chromatic aberration compensation, and
calculating the brightness value of the WOLED
desired for compensating for the chromaticity
coordinates of the WOLED to the target value, and
the gain value of the subpixel participating in
chromatic aberration compensation using prede-
termined color-mixing equations in accordance
with the chromaticity coordinates of the WOLED
corresponding to the W data and the chromaticity
coordinates of the subpixel participating in the
chromatic aberration compensation.

2. The display control method according to claim 1,
wherein the step of determining the output values of the R,
G, B and W data in accordance with the brightness value of
the WOLED, the gain value of the subpixel participating in
the chromatic aberration compensation and the W data
comprises:

with respect to the subpixel participating in the chromatic

aberration compensation, acquiring a product of the
gain value of the subpixel and the W data, and calcu-
lating a difference between an initial brightness value
of the subpixel participating in the chromatic aberration
compensation and the product, so as to obtain a final
brightness value of the subpixel participating in the
chromatic aberration compensation;

with respect to the subpixel not participating in the

chromatic aberration compensation, calculating a dif-
ference between an initial brightness value of the
subpixel not participating in the chromatic aberration
compensation and the W data so as to obtain a final
brightness value of the subpixel not participating in the
chromatic aberration compensation, wherein the initial
brightness value of the subpixel is obtained in accor-
dance with the R, G and B source data; and
determining the output values of the R, G, B and W data
in accordance with the final brightness value of the
subpixel participating in the chromatic aberration sub-
pixel, the final brightness value of the subpixel not
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participating in the chromatic aberration subpixel and
the brightness value of the WOLED.
3. The display control method according to claim 2,
wherein the final brightness value of the subpixel is calcu-
lated using the following equations: 5

R’=R-R gainx¥;

G'=G-G gainxW¥;

—

0
B’=B-B gainxV; and

W'=L_WOLED,

wherein:

R', G', B and W' represent the final brightness values of
the R, G, B and W subpixels, respectively,

R, G and B represent the initial brightness values
obtained in accordance with the R, G and B source
data, respectively,

R_gain, G_gain and B_gain represent the gain values
of the R, G and B subpixels, respectively,

the gain value of the subpixel not participating in the
chromatic aberration compensation is 1,

W represents the white data, and

L_WOLED represents the brightness value of the
WOLED.

4. The display control method according to claim 1,

wherein the step of determining the W data in accordance

with the minimum value of the R, G and B source data

comprises:

acquiring a currently-stored white-mixing ratio, wherein
the white-mixing ratio is a ratio of the W data to the
minimum value of the R, G and B source data to be
replaced with the W data; and

calculating a product of the minimum value of the R, G
and B source data and the white-mixing ratio, so as to
obtain the W data.

5. The display control method according to claim 4,

wherein prior to the step of determining the W data in

accordance with the minimum value of the R, G and B

source data, the display control method further comprises:

judging whether or not a subpixel corresponding to the
minimum value of the R, G and B source data is the
subpixel participating in the chromatic aberration com-
pensation;

when the subpixel corresponding to the minimum value of
the R, G and B source data is the subpixel participating
in the chromatic aberration compensation, increment-
ing a value of the currently-stored white-mixing ratio;
and

when the subpixel corresponding to the minimum value of
the R, G and B source data is not the subpixel partici-
pating in the chromatic aberration compensation, dec-
rementing the value of the currently-stored white-
mixing ratio.

6. The display control method according to claim 5,

wherein the step of incrementing the value of the currently-

stored white-mixing ratio comprises:

counting the gain values of the subpixels participating in
the chromatic aberration compensation; and

when the subpixel corresponding to the minimum value of
the R, G and B source data is the subpixel participating
in the chromatic aberration compensation, determining
an increment of the currently-stored white-mixing ratio

in accordance with the counted gain values of the 65

subpixels participating in the chromatic aberration

compensation.
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7. The display control method according to claim 4,
further comprising:

counting the output values of the R, G, B and W data; and

adjusting the value of the currently-stored white-mixing

ratio in accordance with the counted output values of
the R, G, B and W data.

8. The display control method according to claim 7,
wherein the step of adjusting the value of the currently-
stored white-mixing ratio in accordance with the counted
output values of the R, G, B and W data comprises:

comparing an average value of the output values of the R,

G and B data and an average value of the output value
of the W data;

when the average value of the output values of the R, G

and B data is greater than the average value of the
output value of the W data, incrementing the white-
mixing ratio; and

when the average value of the output values of the R, G

and B data is less than the average value of the output
value of the W data, decrementing the white-mixing
ratio.

9. The display control method according to claim 1,
wherein the target value is chromaticity coordinates of pure
white light desired for the WOLED display device.

10. The display control method according to claim 1,
wherein the predetermined color-mixing equations include:

[Wx—Ax Wz - Az
Oy Cx—Ax_Cz—Az]
LWOLED_(W)X[OX_AX . A],

CX_AX—( 7 - Az)

(%J(WW— Ax) . (%](0}6 —Ax)

Cx—Ax Cx—Ax

LC =

, and

IA=1-1L_WOLED- LC,

wherein O(Ox,0y,0z) represents the chromaticity coor-
dinates of the WOLED corresponding to the W data,
A(Ax,Ay,Az) and C(Cx,Cy,Cz) represent the chroma-
ticity coordinates of two subpixels participating in the
chromatic aberration compensation, respectively, (Wx,
Wy,Wz) represents the chromaticity coordinates of the
target value, L_WOLED represents the brightness
value of the WOLED, and LA and LC represent the
gain values of the two subpixels participating in the
chromatic aberration compensation, respectively.

11. A display control device for a white organic light-

emitting diode (WOLED) display device, comprising:

a reception module configured to receive red (R), green
(G) and blue (B) source data;

a minimum value determination module configured to
determine a minimum value of the R, G and B source
data;

a white (W) data determination module configured to
determine W data in accordance with the minimum
value of the R, G and B source data;

a chromaticity coordinate determination module config-
ured to determine chromaticity coordinates of a
WOLED in accordance with the W data;

a gain value determination module configured to acquire
a brightness value of the WOLED desired for compen-
sating for the chromaticity coordinates of the WOLED
to a target value, and a gain value of a subpixel
participating in chromatic aberration compensation;
and
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an algorithm conversion module configured to determine
output values of R, G, B and W data in accordance with
the brightness value of the WOLED, the gain value of
the subpixel participating in the chromatic aberration
compensation and the W data,

wherein:

the chromaticity coordinate determination module is
configured to look up a chromaticity coordinate table
in accordance with the W data, so as to acquire the
chromaticity coordinates of the WOLED corre-
sponding to the W data,
different W data, the chromaticity coordinates of the
WOLED corresponding to the different W data, and
chromaticity coordinates of R, G and B subpixels are
recorded in the chromaticity coordinate table, and
the gain value determination module is configured:
to acquire from the chromaticity coordinate table the
chromaticity coordinates of the WOLED corre-
sponding to the W data and the chromaticity
coordinates of the subpixel participating in the
chromatic aberration compensation, and
calculate the brightness value of the WOLED desired
for compensating for the chromaticity coordinates
of the WOLED to the target value, and the gain
value of the subpixel participating in chromatic
aberration compensation using predetermined
color-mixing equations in accordance with the
chromaticity coordinates of the WOLED corre-
sponding to the W data and the chromaticity
coordinates of the subpixel participating in the
chromatic aberration compensation.
12. The display control device according to claim 11,
wherein the algorithm conversion module is configured to:
with respect to the subpixel participating in the chromatic
aberration compensation, acquire a product of the gain
value of the subpixel and the W data, and calculate a
difference between an initial brightness value of the
subpixel participating in the chromatic aberration com-
pensation and the product, so as to obtain a final
brightness value of the subpixel participating in the
chromatic aberration compensation;
with respect to the subpixel not participating in the
chromatic aberration compensation, calculate a differ-
ence between an initial brightness value of the subpixel
not participating in the chromatic aberration compen-
sation and the W data so as to obtain a final brightness
value of the subpixel not participating in the chromatic
aberration compensation, wherein the initial brightness
value of the subpixel is obtained in accordance with the
R, G and B source data; and

determine the output values of the R, G, B and W data in
accordance with the final brightness value of the sub-
pixel participating in the chromatic aberration subpixel,
the final brightness value of the subpixel not partici-
pating in the chromatic aberration subpixel and the
brightness value of the WOLED.

13. The display control device according to claim 12,
wherein the final brightness value of the subpixel is calcu-
lated by the algorithm conversion module using the follow-
ing equations:

R’=R-R gainx¥;
G'=G-G gainxW;
B’=B-B gainx¥; and

W'=L_WOLED,
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wherein:

R, G, B' and W' represent the final brightness values of
the R, G, B and W subpixels, respectively,

R, G and B represent the initial brightness values
obtained in accordance with the R, G and B source
data, respectively,

R_gain, G_gain and B_gain represent the gain values
of the R, G and B subpixels, respectively,

the gain value of the subpixel not participating in the
chromatic aberration compensation is 1,

W represents the white data, and

L_WOLED represents the brightness value of the
WOLED.

14. The display control device according to claim 11,

further comprising:

a storage module configured to store a white-mixing ratio,
wherein the white-mixing ratio is a ratio of the W data
to the minimum value of the R, G and B source data to
be replaced with the W data,

wherein the W data determination module is configured to
acquire a currently-stored white-mixing ratio, and cal-
culate a product of the minimum value of the R, G and
B source data and the white-mixing ratio, so as to
obtain the W data.

15. The display control device according to claim 14,

further comprising:

a judging module configured to judge whether or not a
subpixel corresponding to the minimum value of the R,
G and B source data is the subpixel participating in the
chromatic aberration compensation,;

a first adjustment module configured to, when the sub-
pixel corresponding to the minimum value of the R, G
and B source data is the subpixel participating in the
chromatic aberration compensation, increment a value
of the currently-stored white-mixing ratio; and

a second adjustment module configured to, when the
subpixel corresponding to the minimum value of the R,
G and B source data is not the subpixel participating in
the chromatic aberration compensation, decrement the
value of the currently-stored white-mixing ratio.

16. The display control device according to claim 15,

farther comprising:

a first counting module configured to count the gain
values of the subpixels participating in the chromatic
aberration compensation,

wherein the first adjustment module is further configured
to, when the subpixel corresponding to the minimum
value of the R, G and B source data is the subpixel
participating in the chromatic aberration compensation,
determine an increment of the currently-stored white-
mixing ratio in accordance with the counted gain values
of the subpixels participating in the chromatic aberra-
tion compensation.

17. The display control device according to claim 14,

further comprising:

a second counting module configured to count the output
values of the R, G, B and W data; and

a third adjustment module configured to adjust the value
of the currently-stored white-mixing ratio in accor-
dance with the counted output values of the R, G, B and
W data.

18. The display control device according to claim 17,

wherein:

the third adjustment module is configured to compare an
average value of the output values of the R, G and B
data and an average value of the output value of the W
data;
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when the average value of the output values of the R, G
and B source data is greater than the average value of
the output value of the W data, increment the white-
mixing ratio; and

when the average value of the output values of the R, G
and B source data is less than the average value of the
output value of the W data, decrement the white-mixing
ratio.

19. The display control device according to claim 11,
wherein the target value is chromaticity coordinates of pure
white light desired for the WOLED display device.

20. A white organic light-emitting diode (WOLED) dis-
play device comprising the display control device according
to claim 11.

21. The display control device according to claim 11,
wherein the predetermined color-mixing equations include:

[Wx—Ax Wz—Az]
(0 “Ax  Cz-—
L WOLED= 2|, LoxzAx  Cz-dzl
Wy [Ox—Ax (07— A )]
Cx— Ax R

20

-continued
oy L_WOLED
(W)(WW—AX) ( o ](Ox—Ax)
_ AWy _ y
Le= Cx - Ax Cx - Ax - and

IA=1-L WOLED- LC,

wherein O(0x,0y,0z) represents the chromaticity coor-
dinates of the WOLED corresponding to the W data,
A(Ax,Ay,Az) and C(Cx,Cy,Cz) represent the chroma-
ticity coordinates of two subpixels participating in the
chromatic aberration compensation, respectively, (WX,
Wy, Wz) represents the chromaticity coordinates of the
target value, L_WOLED represents the brightness
value of the WOLED, and LA and LC represent the
gain values of the two subpixels participating in the
chromatic aberration compensation, respectively.

# 0k % k&
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