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Step 1, a brightness compensation system is provided, which
comprises an image pre-processing unit 10, an image-contrast
control unit 50 electrically connected to the image pre-processing
unit 10, an aging compensation unit 20 electrically connected to the
image-contrast control unit 50, an aging-parameter detection unit 30
electrically connecting the aging compensation unit 20 and the
image-contrast control unit 50, and an OLED display panel 40
electrically connected to the aging compensation unit 20 and the
aging-parameter detection unit 30.

Step 2, display data of each of the pixels of a to-be-displayed image
to the image-contrast control unit 50 is provided by the image pre-
processing unit 10.

NN

Step 3, the aging-parameter detection unit 30 detects aging
parameters of the OLED display panel 40 and provides the aging
parameters of the OLED display panel 40 to the image-contrast
control unit 50 and the aging compensation unit 20.

N

Step 4, the display data of each of the pixels of the to-be-displayed
image is correspondingly adjusted by the image-contrast control
unit 50 according to the aging parameters of the OLED display

panel 40, to raise the contrast of the to-be-displayed image and to

provide the display data of each of the pixels after a contrast
promotion to the aging compensation unit 20.

N

Step 5, the display data of each of the pixels after the contrast
promotion is correspondingly adjusted by the aging compensation
unit 20 according to the aging parameters of the OLED display
panel 40, to perform an aging compensation and to provide the
display data of each of the pixels after the aging compensation to
the OLED display panel display 40 for display.

N

FIG. 4
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1
BRIGHTNESS COMPENSATION SYSTEM
AND BRIGHTNESS COMPENSATING
METHOD OF OLED DISPLAY DEVICE

BACKGROUND OF THE INVENTION
Field of Invention

The present invention relates to the field of liquid crystal
display, and more particularly to a brightness compensation
system and a brightness compensating method of an OLED
display device.

Description of Prior Art

The organic light-emitting diode displays (OLED) own
various advantages, such as being self-luminous, low driv-
ing voltage, high light emission efficiency, short response
time, high clarity and contrast, virtually 180° view angle,
wide temperature range of applications, being capable of
flexible displaying, and full color displaying in large area,
and are considered a display device with the best potential
of development.

The OLED is a current-driving element. When the elec-
trical current flows through the organic light emitting diode,
the organic light emitting diode emits light, and the bright-
ness is determined according to the current flowing through
the organic light emitting diode itself. Most of the present
Integrated Circuits (IC) only transmits voltage signals.
Therefore, the pixel driving circuit of the OLED needs to
accomplish the mission of converting the voltage signals
into the current signals. The typical pixel driving circuit of
the OLED device is usually a 2T1C structure, which is
constituted of a switching thin film transistor, a driving thin
film transistor and a storage capacitor. The switching thin
film transistor is turned on by a scanning signal, and a data
signal is written into a gate electrode of the driving thin film
transistor via the switching thin film transistor, to turn on the
driving thin film transistor, then the organic light emitting
diode emits light. As the using time increases, both the
driving thin film transistor and the organic light emitting
diode will age, causing the threshold voltage of the driving
thin film transistor to drift, the brightness of the organic light
emitting diode to attenuate, the brightness of the OLED
device is getting lower and lower.

Hence, in order to ensure the quality of display, the OLED
display device usually further provided with a brightness
compensation system, shown in FIG. 1, a brightness com-
pensation system of a conventional OLED display device,
which comprises: an image pre-processing unit 100, an
aging compensation unit 200 electrically connected to the
image pre-processing unit 100, an aging-parameter detection
unit 300 electrically connected to the aging compensation
unit 200 and an OLED display panel 400 electrically con-
nected to the aging compensation unit 200 and the aging-
parameter detection unit 300. Its working process: aging
parameters of the OLED display panel 400 (i.e., the thresh-
old voltage of the driving thin film transistor currently) is
detected by the aging-parameter detection unit 300, the
aging compensation unit 200 increases the pixel voltage of
a to-be-displayed image according to the aging parameters
of the OLED display panel 400, to compensate the bright-
ness of the OLED display panel 400. However, as time goes
by, the aging parameters become larger, however, the pixel
voltage can be provided by the hardware system is limited
and could not be increased unlimitedly, when the pixel
voltage reaches the upper limit, while the aging parameters
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continue to increase, the brightness of the OLED display
panel 400 will be lower, making the user’s experience worse
and affecting the product competitiveness.

SUMMARY OF THE INVENTION

The object of the present invention is to provide a
brightness compensation system of an OLED display
device, which can prevent the brightness of the OLED
display device from being degraded by the aging of the
OLED display device, to ensure the display quality of the
OLED display device, and to enhance the user experience
and the product competitiveness.

The object of the present invention is to further provide a
brightness compensating method of an OLED display
device, which can prevent the brightness of the OLED
display device from being degraded by the aging of the
OLED display device, to ensure the display quality of the
OLED display device, and to enhance the user experience
and the product competitiveness.

In order to achieve the objective, the present invention
provides a brightness compensation system of an OLED
display device, which comprises: an image pre-processing
unit, an image-contrast control unit electrically connected to
the image pre-processing unit, an aging compensation unit
electrically connected to the image-contrast control unit, an
aging-parameter detection unit electrically connecting the
aging compensation unit and the image-contrast control unit,
and an OLED display panel electrically connected to the
aging compensation unit and the aging-parameter detection
unit.

A plurality of pixels are provided in the OLED display
panel.

The image pre-processing unit is configured to provide
display data of each of the pixels of a to-be-displayed image
to the image-contrast control unit.

The aging-parameter detection unit is configured to detect
aging parameters of the OLED display panel and to provide
the aging parameters of the OLED display panel to the
image-contrast control unit and the aging compensation unit.

The image-contrast control unit is configured to corre-
spondingly adjust the display data of each of the pixels of the
to-be-displayed image according to the aging parameters of
the OLED display panel to raise the contrast of the to-be-
displayed image and to provide the display data of each of
the pixels after a contrast promotion to the aging compen-
sation unit.

The aging compensation unit is configured to correspond-
ingly adjust the display data of each of the pixels after the
contrast promotion according to the aging parameters of the
OLED display panel to perform an aging compensation and
to provide the display data of each of the pixels after the
aging compensation to the OLED display panel display for
display.

The aging parameter is an average value of threshold
voltage of a driving thin film transistor of a pixel driving
circuit in each of the pixels at the current time, and the
display data of each of the pixels is a brightness value of
each of the pixels.

The image-contrast control unit calculates to derive a
brightness-threshold value based on the brightness value of
each of the pixels and a preset brightness threshold accord-
ing to a preset brightness-threshold calculation formula, and
compares the brightness value of each of the pixels with the
brightness threshold value. When the brightness value of the
pixel is larger than the brightness threshold, the brightness of
the pixel is increased according to the aging parameter and
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a preset brightness-increment formula. When the brightness
value of the pixel is less than or equal to the brightness
threshold value, the brightness value of the pixel is
decreased according to the aging parameter and a preset
brightness-decrement formula.

The preset brightness-threshold calculation formula is as
below:

M =80%-Avey=80%-]_[ Vr,
i=1

Wherein M is the brightness threshold, AveY is a geo-
metric mean brightness of the to-be-displayed image, n is a
total number of the pixels of the OLED display panel, Y, is
a brightness value of the i (th) pixel.

The preset brightness-increment formula is as below:

(255—}/‘-~b_

1 =055 (255 M) [ L
¥/ =255~ Q85 - M) | 355037 ) 5

i

The preset brightness-decrement formula is as below:

Y‘ @
W)
Wherein,
Vinax = Vihini Vinax = Vi
a= k) = ] k)
Vmax - Vrh ‘/max - V[hini

Y, is a brightness value of the i (th) pixel after the contrast
promotion, V, . is a maximum voltage value possibly
derived by the pixel of the OLED display panel, Vth, , is a
reference value of the threshold voltage of the driving thin
film transistor of the preset OLED display panel, V,, is the
aging parameter detected by the age-parameter detection
unit.

The present invention further provides a brightness com-
pensating method of an OLED display device, which com-
prises:

Step 1, a brightness compensation system is provided,
which comprises an image pre-processing unit, an image-
contrast control unit electrically connected to the image
pre-processing unit, an aging compensation unit electrically
connected to the image-contrast control unit, an aging-
parameter detection unit electrically connecting the aging
compensation unit and the image-contrast control unit, and
an OLED display panel electrically connected to the aging
compensation unit and the aging-parameter detection unit.

Step 2, display data of each of the pixels of a to-be-
displayed image to the image-contrast control unit is pro-
vided by the image pre-processing unit.

Step 3, the aging-parameter detection unit detects aging
parameters of the OLED display panel and provides the
aging parameters of the OLED display panel to the image-
contrast control unit and the aging compensation unit.

Step 4, the display data of each of the pixels of the
to-be-displayed image is correspondingly adjusted by the
image-contrast control unit according to the aging param-
eters of the OLED display panel, to raise the contrast of the
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to-be-displayed image and to provide the display data of
each of the pixels after a contrast promotion to the aging
compensation unit.

Step 5, the display data of each of the pixels after the
contrast promotion is correspondingly adjusted by the aging
compensation unit according to the aging parameters of the
OLED display panel, to perform an aging compensation and
to provide the display data of each of the pixels after the
aging compensation to the OLED display panel display for
display.

The aging parameter of the OLED display panel detected
by the step 3 is an average value of threshold voltage of a
driving thin film transistor of a pixel driving circuit in each
of the pixels at the current time. The display data of each of
the pixels provided by the step 2 is a brightness value of each
of the pixels.

In the step 4, the image-contrast control unit calculates to
derive a brightness-threshold value based on the brightness
value of each of the pixels and a preset brightness threshold
according to a preset brightness-threshold calculation for-
mula, and compares the brightness value of each of the
pixels with the brightness threshold value. When the bright-
ness value of the pixel is larger than the brightness threshold,
the brightness of the pixel is increased according to the aging
parameter and a preset brightness-increment formula. When
the brightness value of the pixel is less than or equal to the
brightness threshold value, the brightness value of the pixel
is decreased according to the aging parameter and a preset
brightness-decrement formula.

The preset brightness-threshold calculation formula is as
below:

M =80%-Avey=80%-]_[ VY,

i=1

Wherein M is the brightness threshold, AveY is a geo-
metric mean brightness of the to-be-displayed image, n is a
total number of the pixels of the OLED display panel, Y, is
a brightness value of the i (th) pixel.

The preset brightness-increment formula is as below:

Y/ =255-(255-M)-

i

255 %),
(zss-zw]’

The preset brightness-decrement formula is as below:

y‘_ a
B=m(g);
Wherein,
Vinax = Vil Vonax = Vi
a= 0= = s
Vmax - Vrh vmax - V[hini

Y, is a brightness value of the i(th) pixel after the contrast
promotion, V, . is a maximum voltage value possibly
derived by the pixel of the OLED display panel, Vth, , is a
reference value of the threshold voltage of the driving thin
film transistor of the preset OLED display panel, V,, is the
aging parameter detected by the age-parameter detection
unit.
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The present invention further provides a brightness com-
pensation system of an OLED display device, which com-
prises: an image pre-processing unit, an image-contrast
control unit electrically connected to the image pre-process-
ing unit, an aging compensation unit electrically connected
to the image-contrast control unit, an aging-parameter detec-
tion unit electrically connecting the aging compensation unit
and the image-contrast control unit, and an OLED display
panel electrically connected to the aging compensation unit
and the aging-parameter detection unit.

A plurality of pixels are provided in the OLED display
panel.

The image pre-processing unit is configured to provide
display data of each of the pixels of a to-be-displayed image
to the image-contrast control unit.

The aging-parameter detection unit is configured to detect
aging parameters of the OLED display panel and to provide
the aging parameters of the OLED display panel to the
image-contrast control unit and the aging compensation unit.

The image-contrast control unit is configured to corre-
spondingly adjust the display data of each of the pixels of the
to-be-displayed image according to the aging parameters of
the OLED display panel to raise the contrast of the to-be-
displayed image and to provide the display data of each of
the pixels after a contrast promotion to the aging compen-
sation unit.

The aging compensation unit is configured to correspond-
ingly adjust the display data of each of the pixels after the
contrast promotion according to the aging parameters of the
OLED display panel to perform an aging compensation and
to provide the display data of each of the pixels after the
aging compensation to the OLED display panel display for
display.

Wherein the aging parameter is an average value of
threshold voltage of a driving thin film transistor of a pixel
driving circuit in each of the pixels at the current time, and
the display data of each of the pixels is a brightness value of
each of the pixels.

Wherein the image-contrast control unit calculates to
derive a brightness-threshold value based on the brightness
value of each of the pixels and a preset brightness threshold
according to a preset brightness-threshold calculation for-
mula, and compares the brightness value of each of the
pixels with the brightness threshold value. When the bright-
ness value of the pixel is larger than the brightness threshold,
the brightness of the pixel is increased according to the aging
parameter and a preset brightness-increment formula. When
the brightness value of the pixel is less than or equal to the
brightness threshold value, the brightness value of the pixel
is decreased according to the aging parameter and a preset
brightness-decrement formula.

The beneficial effects of the present invention are: the
present invention provides a brightness compensation sys-
tem of an OLED display device, which comprises: an image
pre-processing unit, an image-contrast control unit electri-
cally connected to the image pre-processing unit, an aging
compensation unit electrically connected to the image-con-
trast control unit, an aging-parameter detection unit electri-
cally connecting the aging compensation unit and the image-
contrast control unit, and an OLED display panel electrically
connected to the aging compensation unit and the aging-
parameter detection unit. Before the aging compensation,
the image-contrast control unit increases the contrast of the
to-be-displayed image according to the aging parameters,
and to perform the aging compensation to the to-be-dis-
played image after the contrast promotion and display i,
which can prevent the brightness of the OLED display

10

15

20

25

40

45

60

65

6

device from being degraded by the aging of the OLED
display device, to ensure the display quality of the OLED
display device, and to enhance the user experience and the
product competitiveness. The present invention further pro-
vides a brightness compensating method of an OLED dis-
play device, which can prevent the brightness of the OLED
display device from being degraded by the aging of the
OLED display device, to ensure the display quality of the
OLED display device, and to enhance the user experience
and the product competitiveness.

BRIEF DESCRIPTION OF THE DRAWINGS

For better understanding the technical proposals and other
beneficial effects of the present invention, please refer the
following detailed description of the present invention with
the accompanying drawings.

In drawings:

FIG. 1 is a structural diagram of a brightness compensa-
tion system of a conventional OLED display device.

FIG. 2 is a structural diagram of a brightness compensa-
tion system of an OLED display device of the present
invention.

FIG. 3 is a waveform diagram of the step 3 of a brightness
compensating method of an OLED display device of the
present invention.

FIG. 4 is a flow diagram of a brightness compensating
method of an OLED display device of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The technical proposals and the effects of the present
invention will be described in further detail with reference to
the below preferred embodiments of the present invention
and their accompanying drawings.

Please refer to FIG. 2, the present invention provides a
structural diagram of a brightness compensation system of
an OLED display device, which comprises: an image pre-
processing unit 10, an image-contrast control unit 50 elec-
trically connected to the image pre-processing unit 10, an
aging compensation unit 20 electrically connected to the
image-contrast control unit 50, an aging-parameter detection
unit 30 electrically connecting the aging compensation unit
20 and the image-contrast control unit 50, and an OLED
display panel 40 electrically connected to the aging com-
pensation unit 20 and the aging-parameter detection unit 30.

Wherein a plurality of pixels are provided in the OLED
display panel 40, generally, the pixels are in an array
arrangement.

The image pre-processing unit 10 is configured to provide
display data of each of the pixels of a to-be-displayed image
to the image-contrast control unit 50.

Specifically, in the preferred embodiment of the present
invention, the display data of each of the pixels refers to the
brightness value of each of the pixels.

The aging-parameter detection unit 30 is configured to
detect aging parameters of the OLED display panel 40 and
to provide the aging parameters of the OLED display panel
to the image-contrast control unit 50 and the aging compen-
sation unit 20.

Specifically, in the preferred embodiment of the present
invention, the aging parameter is an average value of thresh-
old voltage of a driving thin film transistor of a pixel driving
circuit in each of the pixels.

The image-contrast control unit 50 is configured to cor-
respondingly adjust the display data of each of the pixels of
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the to-be-displayed image according to the aging parameters
of the OLED display panel 40 to raise the contrast of the
to-be-displayed image and to provide the display data of
each of the pixels after a contrast promotion to the aging
compensation unit 20.

Furthermore, please refer to FIG. 3, as the dash line in
FIG. 3 shoes that the brightness value of each of the pixels
input to the aging compensation unit 20 is equal to the
brightness value outputted from the image pre-processing
unit 10, when the contrast promotion is not performed; and
as the solid line in FIG. 3, after the contrast promotion, a
higher brightness value of the pixel outputted from the
image preprocessing unit 10, then, a much higher brightness
value of the pixel is input to the aging compensation unit 20.
In other words, the image-contrast control unit 50 enhances
the contrast of the to-be-displayed image by making the
original brighter pixels to be much brighter and the original
darker pixel to be much darker.

Specifically, firstly, a brightness-threshold value is
derived based on the brightness value of each of the pixels
and a preset brightness threshold according to a preset
brightness-threshold calculation formula, and compares the
brightness value of each of the pixels with the brightness
threshold value. When the brightness value of the pixel is
larger than the brightness threshold, the brightness of the
pixel is increased according to the aging parameter and a
preset brightness-increment formula. When the brightness
value of the pixel is less than or equal to the brightness
threshold value, the brightness value of the pixel is
decreased according to the aging parameter and a preset
brightness-decrement formula.

In detail, the preset brightness-threshold calculation for-
mula is as below:

n
M =80%-Avey=80%-]_[ Vi,
i=1

Wherein M is the brightness threshold, AveY is a geo-
metric mean brightness of the to-be-displayed image, n is a
total number of the pixels of the OLED display panel 40, Y,
is a brightness value of the 1 (th) pixel.

The preset brightness-increment formula is as below:

255 ¥
B5-M)°

Y! :255-(255-1\4)-(

The preset brightness-decrement formula is as below:

Wherein,

Vmax - V[h‘ni
Vinax = Vi

_ Vmax - Vrh
Vinax = Vihii

5

Y', is a brightness value of the i(th) pixel after the contrast
promotion, V, . is a maximum voltage value possibly
derived by the pixel of the OLED display panel 40, Vth,,, is
a reference value of the threshold voltage of the driving thin
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film transistor of the preset OLED display panel 40, V,, is
the aging parameter detected by the age-parameter detection
unit 30.

Preferably, the reference value of the threshold voltage of
the driving thin film transistor of the preset OLED display
panel 40 is a mean value of the threshold voltage of the
driving thin film transistor of the preset OLED display panel
40 before leaving the factory.

The aging compensation unit 20 is configured to corre-
spondingly adjust the display data of each of the pixels after
the contrast promotion according to the aging parameters of
the OLED display panel 40 to perform an aging compen-
sation and to provide the display data of each of the pixels
after the aging compensation to the OLED display panel
display 40 for display.

Specifically, the method of aging compensation is the
conventional art and will not be described here.

It should be noted that since the contrast of the to-be-
displayed image is improved before the aging compensation,
it is possible to prevent the brightness of the OLED display
device from being degraded by the aging of the OLED
display device, to ensure the display quality of the OLED
display device, and to enhance the user experience and the
product competitiveness.

Please refer to FIG. 4, the present invention further
provides a brightness compensating method of an OLED
display device, which comprises below steps:

Step 1, please refer to FIG. 2, a brightness compensation
system is provided, which comprises an image pre-process-
ing unit 10, an image-contrast control unit 50 electrically
connected to the image pre-processing unit 10, an aging
compensation unit 20 electrically connected to the image-
contrast control unit 50, an aging-parameter detection umt
30 electrically connecting the aging compensation unit 20
and the image-contrast control unit 50, and an OLED display
panel 40 electrically connected to the aging compensation
unit 20 and the aging-parameter detection unit 30.

Step 2, display data of each of the pixels of a to-be-
displayed image to the image-contrast control unit 50 is
provided by the image pre-processing unit 10.

Specifically, the display data of each of the pixels pro-
vided by the step 2 is a brightness value of each of the pixels.

Step 3, the aging-parameter detection unit 30 detects
aging parameters of the OLED display panel 40 and pro-
vides the aging parameters of the OLED display panel 40 to
the image-contrast control unit 50 and the aging compen-
sation unit 20.

Specifically, the aging parameter of the OLED display
panel 40 detected by the step 3 is an average value of
threshold voltage of a driving thin film transistor of a pixel
driving circuit in each of the pixels at the current time.

Step 4, the display data of each of the pixels of the
to-be-displayed image is correspondingly adjusted by the
image-contrast control unit 50 according to the aging param-
eters of the OLED display panel 40, to raise the contrast of
the to-be-displayed image and to provide the display data of
each of the pixels after a contrast promotion to the aging
compensation unit 20.

Furthermore, please refer to FIG. 3, as the dash line in
FIG. 3 shoes that the brightness value of each of the pixels
input to the aging compensation unit 20 is equal to the
brightness value outputted from the image pre-processing
unit 10, when the contrast promotion is not performed; and
as the solid line in FIG. 3, after the contrast promotion, a
higher brightness value of the pixel outputted from the
image preprocessing unit 10, then, a much higher brightness
value of the pixel is input to the aging compensation unit 20.
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That is, in the step 4, the image-contrast control unit 50
enhances the contrast of the to-be-displayed image by mak-
ing the original brighter pixels to be much brighter and the
original darker pixel to be much darker.

Specifically, firstly, a brightness-threshold value is
derived based on the brightness value of each of the pixels
and a preset brightness threshold according to a preset
brightness-threshold calculation formula, and compares the
brightness value of each of the pixels with the brightness
threshold value. When the brightness value of the pixel is
larger than the brightness threshold, the brightness of the
pixel is increased according to the aging parameter and a
preset brightness-increment formula. When the brightness
value of the pixel is less than or equal to the brightness
threshold value, the brightness value of the pixel is
decreased according to the aging parameter and a preset
brightness-decrement formula.

In detail, the preset brightness-threshold calculation for-
mula is as below:

M :80%-AveY:80%-]_[ Vv
i=1

Wherein M is the brightness threshold, AveY is a geo-
metric mean brightness of the to-be-displayed image, n is a
total number of the pixels of the OLED display panel 40, Y,
is a brightness value of the 1 (th) pixel.

The preset brightness-increment formula is as below:

255 - ¥\

' =955 (255 M)[ L
¥/ =255~ (255~ M) (zss—M,’

The preset brightness-decrement formula is as below:

Wherein,

Vinar = Vi
Vmax - Vrh ’

_ Vinax = Vi

" Vi = Vil

a=

Y', is a brightness value of the i(th) pixel after the contrast
promotion, V, . is a maximum voltage value possibly
derived by the pixel of the OLED display panel 40, Vih, . is
a reference value of the threshold voltage of the driving thin
film transistor of the preset OLED display panel 40, V, is
the aging parameter detected by the age-parameter detection
unit 30.

Preferably, the reference value of the threshold voltage of
the driving thin film transistor of the preset OLED display
panel 40 is a mean value of the threshold voltage of the
driving thin film transistor of the preset OLED display panel
40 before leaving the factory.

Step 5, the display data of each of the pixels after the
contrast promotion is correspondingly adjusted by the aging
compensation unit 20 according to the aging parameters of
the OLED display panel 40, to perform an aging compen-
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sation and to provide the display data of each of the pixels
after the aging compensation to the OLED display panel
display 40 for display.

Specifically, the method of aging compensation is the
conventional art and will not be described here.

It should be noted that since the contrast of the to-be-
displayed image is improved before the aging compensation,
it is possible to prevent the brightness of the OLED display
device from being degraded by the aging of the OLED
display device, to ensure the display quality of the OLED
display device, and to enhance the user experience and the
product competitiveness.

As mentioned above, the present invention provides a
brightness compensation system of an OLED display
device, which comprises: an image pre-processing unit, an
image-contrast control unit electrically connected to the
image pre-processing unit, an aging compensation unit
electrically connected to the image-contrast control unit, an
aging-parameter detection unit electrically connecting the
aging compensation unit and the image-contrast control unit,
and an OLED display panel electrically connected to the
aging compensation unit and the aging-parameter detection
unit; which can prevent the brightness of the OLED display
device from being degraded by the aging of the OLED
display device, to ensure the display quality of the OLED
display device, and to enhance the user experience and the
product competitiveness. The present invention further pro-
vides a brightness compensating method of an OLED dis-
play device, which can prevent the brightness of the OLED
display device from being degraded by the aging of the
OLED display device, to ensure the display quality of the
OLED display device, and to enhance the user experience
and the product competitiveness.

As mentioned above, those of ordinary skill in the art,
without departing from the spirit and scope of the present
disclosure, can make various kinds of modifications and
variations to the present disclosure. Therefore, all such
modifications and variations are intended to be included in
the protection scope of the appended claims of the present
invention.

What is claimed is:

1. A brightness compensation system of an OLED display
device, comprising: an image pre-processing processor, an
image-contrast control processor electrically connected to
the image pre-processing processor, an aging compensation
processor electrically connected to the image-contrast con-
trol processor, an aging-parameter detection processor elec-
trically connecting the aging compensation processor and
the image-contrast control processor, and an OLED display
panel electrically connected to the aging compensation
processor and the aging-parameter detection processor;

a plurality of pixels being provided in the OLED display

panel;

the image pre-processing processor being configured to

provide display data of each of the pixels of a to-be-
displayed image to the image-contrast control proces-
sor;

the aging-parameter detection processor being configured

to detect aging parameters of the OLED display panel
and to provide the aging parameters of the OLED
display panel to the image-contrast control processor
and the aging compensation processor;

the image-contrast controls processor being configured to

correspondingly adjust the display data of each of the
pixels of the to-be-displayed image according to the
aging parameters of the OLED display panel, to raise
the contrast of the to-be-displayed image and to provide
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the display data of each of the pixels after a contrast
promotion to the aging compensation processor;

the aging compensation processor being configured to

correspondingly adjust the display data of each of the
pixels after the contrast promotion according to the
aging parameters of the OLED display panel, to per-
form an aging compensation and to provide the display
data of each of the pixels after the aging compensation
to the OLED display panel display for display.

2. The brightness compensation system of an OLED
display device according to claim 1, wherein the aging
parameter is an average value of threshold voltage of a
driving thin film transistor of a pixel driving circuit in each
of the pixels at the current time, and the display data of each
of the pixels is a brightness value of each of the pixels.

3. The brightness compensation system of an OLED
display device according to claim 2, wherein the image-
contrast control processor calculates to derive a brightness-
threshold value based on the brightness value of each of the
pixels and a preset brightness threshold according to a preset
brightness-threshold calculation formula, and compares the
brightness value of each of the pixels with the brightness
threshold value, and when the brightness value of the pixel
is larger than the brightness threshold, the brightness of the
pixel is increased according to the aging parameter and a
preset brightness-increment formula, when the brightness
value of the pixel is less than or equal to the brightness
threshold value, the brightness value of the pixel is
decreased according to the aging parameter and a preset
brightness-decrement formula.

4. The brightness compensation system of an OLED
display device according to claim 3, wherein the preset
brightness-threshold calculation formula is as below:

M :80%-AveY:80%-H ¥y,
i=1

wherein M is the brightness threshold, AveY is a geomet-
ric mean brightness of the to-be-displayed image, n is
a total number of the pixels of the OLED display panel,
Y, is a brightness value of the i (th) pixel.
5. The brightness compensation system of an OLED
display device according to claim 4, wherein the preset
brightness-increment formula is as below:

¥/ =255-(255- M) (255_}/‘”-
e \255-m)°

the preset brightness-decrement formula is as below:

wherein,

Vinas = Vihini
Vmar - Vrh ’
Vmax - Vrh

Vingre = Vil

a=

b=
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Y', is a brightness value of the i(th) pixel after the
contrast promotion, V, __1is a maximum voltage value
possibly derived by the pixel of the OLED display
panel, Vth,, is a reference value of the threshold
voltage of the driving thin film transistor of the preset
OLED display panel, V,, is the aging parameter
detected by the aging-parameter detection processor.

6. A brightness compensating method of an OLED display
device, comprising:

step 1, providing a brightness compensation system, com-

prising an image pre-processing processor, an image-
contrast control processor electrically connected to the
image pre-processing processor, an aging compensa-
tion processor electrically connected to the image-
contrast control processor, an aging-parameter detec-
tion processor electrically connecting the aging
compensation processor and the image-contrast control
processor, and an OLED display panel electrically
connected to the aging compensation processor and the
aging-parameter detection processor;

step 2, providing display data of each of the pixels of a

to-be-displayed image to the image-contrast control
processor by the image pre-processing processor;

step 3, detecting aging parameters of the OLED display

panel and providing the aging parameters of the OLED
display panel to the image-contrast control processor
and the aging compensation processor by the aging-
parameter detection processor;

step 4, correspondingly adjusting the display data of each

of the pixels of the to-be-displayed image by the
image-contrast control processor according to the aging
parameters of the OLED display panel, to raise the
contrast of the to-be-displayed image and to provide the
display data of each of the pixels after a contrast
promotion to the aging compensation processor;

step 5, correspondingly adjusting the display data of each

of the pixels after the contrast promotion by the aging
compensation processor according to the aging param-
eters of the OLED display panel, to perform an aging
compensation and to provide the display data of each of
the pixels after the aging compensation to the OLED
display panel display for display.

7. The brightness compensating method of an OLED
display device according to claim 6, wherein the aging
parameter of the OLED display panel detected by the step 3
is an average value of threshold voltage of a driving thin film
transistor of a pixel driving circuit in each of the pixels at the
current time, and the display data of each of the pixels
provided by the step 2 is a brightness value of each of the
pixels.

8. The brightness compensating method of an OLED
display device according to claim 7, wherein in the step 4,
the image-contrast control processor calculates to derive a
brightness-threshold value based on the brightness value of
each of the pixels and a preset brightness threshold accord-
ing to a preset brightness-threshold calculation formula, and
compares the brightness value of each of the pixels with the
brightness threshold value, and when the brightness value of
the pixel is larger than the brightness threshold, the bright-
ness of the pixel is increased according to the aging param-
eter and a preset brightness-increment formula, when the
brightness value of the pixel is less than or equal to the
brightness threshold value, the brightness value of the pixel
is decreased according to the aging parameter and a preset
brightness-decrement formula.
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9. The brightness compensating method of an OLED
display device according to claim 8, wherein the preset
brightness-threshold calculation formula is as below:

M :80%-Avey:80%-]_[ Vv
i=1

wherein M is the brightness threshold, AveY is a geomet-
ric mean brightness of the to-be-displayed image, n is
a total number of the pixels of the OLED display panel,
Y, is a brightness value of the i (th) pixel.
10. The brightness compensating method of an OLED
display device according to claim 9, wherein the preset
brightness-increment formula is as below:

255 -\

r 2955255 M| 2T
¥/ = 255- (255 M) (255—M,’

the preset brightness-decrement formula is as below:

wherein,

Vinas = Vil
Vmar - Vrh ’

_ Vinax = Vi
Vinax = Vihii

a=

5

Y', is a brightness value of the i(th) pixel after the
contrast promotion, V,, . is a maximum voltage value
possibly derived by the pixel of the OLED display
panel, Vth, . is a reference value of the threshold
voltage of the driving thin film transistor of the preset
OLED display panel, V,, is the aging parameter
detected by the aging-parameter detection processor.
11. A brightness compensation system of an OLED dis-
play device, comprising: an image pre-processing processor,
an image-contrast control processor electrically connected
to the image pre-processing processor, an aging compensa-
tion processor electrically connected to the image-contrast
control processor, an aging-parameter detection processor
electrically connecting the aging compensation processor
and the image-contrast control processor, and an OLED
display panel electrically connected to the aging compen-
sation processor and the aging-parameter detection proces-
sor;
a plurality of pixels being provided in the OLED display
panel;
the image pre-processing processor being configured to
provide display data of each of the pixels of a to-be-
displayed image to the image-contrast control proces-
sor;
the aging-parameter detection processor being configured
to detect aging parameters of the OLED display panel
and to provide the aging parameters of the OLED
display panel to the image-contrast control processor
and the aging compensation processor;
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the image-contrast control processor being configured to
correspondingly adjust the display data of each of the
pixels of the to-be-displayed image according to the
aging parameters of the OLED display panel, to raise
the contrast of the to-be-displayed image and to provide
the display data of each of the pixels after a contrast
promotion to the aging compensation processor;

the aging compensation processor being configured to
correspondingly adjust the display data of each of the
pixels after the contrast promotion according to the
aging parameters of the OLED display panel, to per-
form an aging compensation and to provide the display
data of each of the pixels after the aging compensation
to the OLED display panel display for display;

wherein the aging parameter is an average value of
threshold voltage of a driving thin film transistor of a
pixel driving circuit in each of the pixels at the current
time, and the display data of each of the pixels is a
brightness value of each of the pixels;

wherein the image-contrast control processor calculates to
derive a brightness-threshold value based on the bright-
ness value of each of the pixels and a preset brightness
threshold according to a preset brightness-threshold
calculation formula, and compares the brightness value
of each of the pixels with the brightness threshold
value, and when the brightness value of the pixel is
larger than the brightness threshold, the brightness of
the pixel is increased according to the aging parameter
and a preset brightness-increment formula, when the
brightness value of the pixel is less than or equal to the
brightness threshold value, the brightness value of the
pixel is decreased according to the aging parameter and
a preset brightness-decrement formula.

12. The brightness compensation system of an OLED

display device according to claim 11, wherein the preset
brightness-threshold calculation formula is as below:

M =80%: AveY =80%- | | V¥

i=1

wherein M is the brightness threshold, AveY is a geomet-
ric mean brightness of the to-be-displayed image, n is
a total number of the pixels of the OLED display panel,
Y, is a brightness value of the i (th) pixel.
13. The brightness compensation system of an OLED
display device according to claim 12, wherein the preset
brightness-increment formula is as below:

b
Y/ =255-(255-M)- ];
( ! 255-M

i

(255—y‘-

the preset brightness-decrement formula is as below:

wherein,

Vinax = Vihini
Vmax - Vrh ’

a=
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-continued
Vmax - Vrh

b= — ————
Vinax = Vihyi©

Y', is a brightness value of the i(th) pixel after the
contrast promotion, V,, . is a maximum voltage value
possibly derived by the pixel of the OLED display
panel, Vth, , is a reference value of the threshold
voltage of the driving thin film transistor of the preset
OLED display panel, V,, is the aging parameter
detected by the aging-parameter detection processor.
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