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(57) ABSTRACT

A driving system of an OLED display panel and a static
image processing method are disclosed. The method
includes steps of: detecting a static image on the OLED
display panel; classifying a detected static image according
to image features; and selecting a corresponding processing
mode according to the static image after classification so as
to reduce an afterimage. According to the present disclosure,
the afterimage on the display panel can be reduced.

8 Claims, 4 Drawing Sheets

Detection U Control Uit

Stage St

Ttiage Dita

~ Image after being processed
Processing Uit




US 10,217,407 B2

Page 2

(51) Imt. CL FOREIGN PATENT DOCUMENTS

G09G 3/3258 (2016.01) N 101827250 A 02010
. /
HOIL 27/32 (2006.01) CN 101666610 A 10/2010
HOIL 51/56 (2006.01) CN 1021944090 A 9/2011
CN 102308331 A 12012
GOIG 3/3225 (2016.01) CN 103152612 A 6/2013
CN 103595897 A 2/2014
(32) US. Cl. CN 104766561 A 72015
CPC ... GOIG 3/3406 (2013.01); HOIL 273232 3 0TS A 112007
(2013.01); HOIL 51/56 (2013.01); GO9G WO 2016/169275 Al 10/2016
2320/046 (2013.01); GO9G 2320/103
(2013.01); GO9G 2340/0464 (2013.01) OTHER PUBLICATIONS

(58) Field of Classification Search
CPC ... G09G 2320/103; GO9G 2320/046; HO1L
51/56; HO1L 27/3232
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS
2011/0227961 Al* 9/2011 Kikuta .....cccce.e. G09G 3/3225
345/690

2014/0049566 Al
2014/0152630 Al

2/2014 Sudou
6/2014 Koyama

Machine translation of CN101615374 A by Lexis Nexis Total Patent
on Aug. 9, 2018 (27 pages).

Machine translation of CN101827259 A by Lexis Nexis Total Patent
on Aug. 9, 2018 (16 pages).

Machine translation of CN 1018666 10 A by Lexis Nexis Total Patent
on Aug. 9, 2018 (20 pages).

Machine translation of CN103152512 A by Lexis Nexis Total Patent
on Aug. 9, 2018 (20 pages).

Machine translation of JP20073043 18 A by Lexis Nexis Total Patent
on Aug. 9, 2018 (27 pages).

Written opinion issued in related PCT/CN2017/070741 by WIPO
dated May 17, 2017.

* cited by examiner



U.S. Patent Feb. 26, 2019 Sheet 1 of 4

Data VDD

(Gale ———-1 t T1

[
i
S

= OVSS
Fig. 1
Prior Art
5110

\Z

Detecting static images on the OLED display panel

170,

H
H
B H
5, ;
A }
\ i

US 10,217,407 B2

Classifymng the detected static images according to
image features

w
o
<

\

kS

H
H
H
H
H
H
H

Selecting a cowresponding processing mode according to

the static images after classification

Fig. 2



U.S. Patent Feb. 26,2019  Sheet 2 of 4 US 10,217,407 B2

Tmitializing

®

Displaying a frame

L3

3

Extrasting lage profiles on the frume

e Thie nmiber of frames ™,
e VI Identicn) image profiles e
gy CECREAY B pe ™

1Yoxs

“Have these images
been processed

% 5
Judging the types of static Invoking a previous processing
irnages mode
#

Invoking a carespergling
processing mede

%
Conducting spectal processing for static
irnge areas

Fig.3

Move up

h e e o et .
Moveleft o Move right

A

ot
et e
Mg

Move down

Fig. 4




U.S. Patent Feb. 26,2019  Sheet 3 of 4 US 10,217,407 B2

Fig. Sa

Fig. 5b



U.S. Patent Feb. 26,2019  Sheet 4 of 4 US 10,217,407 B2

Til’ﬂiﬂg m ]‘3‘ 3 Swrane
. 2 Jata Dirpves
Trnage Data w Conrotler

Seanning
Driver AMOLED Pangl
Fig. 6
Tretection Unit Control Unit
Image Data
- W
G e Tmage Data m Image after being processed
Processing Unit

Fig. 7



US 10,217,407 B2

1
DRIVING SYSTEM OF OLED DISPLAY
PANEL, AND STATIC IMAGE PROCESSING
METHOD

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims the priority of Chinese
patent application CN201610715830.1 , entitled “Driving
system of OLED display panel and static image processing
method” and filed on Aug. 24, 2016 , the entirety of which
is incorporated herein by reference.

FIELD OF THE INVENTION

The present disclosure relates to the technical field of
organic display control, and particularly to a driving system
of an OLED display panel and a static image processing
method.

BACKGROUND OF THE INVENTION

At present, most OLEDs (Organic Light-Emitting
Diodes) are driven by direct current. Holes in an OLED
enter into a light-emitting layer thereof from an anode, and
electrons enter into the light-emitting layer from a cathode.
The holes and the electrons recombine with each other in the
light-emitting layer, and thus light can be emitted.

FIG. 1 is a schematic diagram of a circuit structure of
pixels in an OLED display screen in the prior art. When a
scanning line (Gate) corresponding to a row of pixels
outputs a scanning signal, a transistor T1 is turned on. At this
time, a driving signal output by a data line Data charges a
capacitor C. A voltage of the capacitor C is taken as a gate
voltage of a transistor T2. The on/off state of the transistor
T2 can be controlled by the voltage of the capacitor C, and
thus a magnitude of current flowing through the OLED can
be controlled. When the OLED display screen operates, all
of the pixels are kept continuously in the light-emitting state.

With the increase of the usage time of the OLED display
screen, holes and electrons can accumulate on the interfaces
of their respective transmission layers and light-emitting
layers, thereby forming a built-in electric field in the OLED.
This built-in electric field can increase a threshold voltage of
the OLED, thus reducing its brightness. For OLED panels,
due to the existence of built-in electric fields, an afterimage
can easily appear on some static display areas thereof (e.g.,
TV station captions or advertisements displayed for a long
time).

SUMMARY OF THE INVENTION

In order to solve the above problem, the present disclosure
provides a driving system of an OLED display panel and a
static image processing method to reduce an afterimage on
the display panel.

According to one aspect, the present disclosure provides
a static image processing method for an OLED display
panel. The method comprises:

detecting a static image on the OLED display panel;

classifying a detected static image according to image
features; and

selecting a corresponding processing mode according to
the static image after classification so as to reduce an
afterimage.
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According to an embodiment of the present disclosure,
the step of detecting a static image on the OLED display
panel further comprises:

extracting an image profile of a display frame; and

calculating a number of frames having a same image
profile, wherein if the number of frames having the same
image profile exceeds a preset value, it is determined that a
static image appears on the display panel.

According to an embodiment of the present disclosure,
when the static image is classified as one having elongated
edges, a processing mode of displacing the static image is
adopted.

According to an embodiment of the present disclosure,
the processing mode of displacing the static image com-
prises moving the static image along various directions of
the display panel.

According to an embodiment of the present disclosure,
when the static image 1s classified as one having a large-area,
a processing mode of reducing a brightness of pixels is
adopted.

According to an embodiment of the present disclosure,
the method further comprises following steps before the step
of selecting the corresponding processing mode according to
the static image after classification:

determining, after it is determined that the static image
appears on the display panel, whether the static image has
been processed, wherein,

if yes, invoking and optimizing the processing mode of
the static image; and

if no, classifying the static image and selecting the cor-
responding processing mode.

According to another aspect, the present disclosure pro-
vides a driving system of an OLED display panel, which
comprises:

a timing controller for processing image data into output
image data and a timing control signal;

a data driver connected with the timing controller for
converting the output image data into a data driving signal
and outputting it to a display panel; and

a scanning driver connected with the timing controller
converting the timing control signal into a scanning driving
signal and outputting it to the display panel,

wherein the display panel further comprises a static image
processor, which is connected with the timing controller for
outputting an input original static image to the timing
controller after conducting corresponding processing on the
input original static image so as to reduce an afterimage.

According to an embodiment of the present disclosure,
the static image processor comprises:

a detection unit for detecting an input image so as to
determine the static image on the display panel;

a control unit connected with the detection unit for
classifying the detected static image according to image
features; and

an image data processing unit connected with the control
unit for processing an original image according to a classi-
fication result for the static image of the control unit and
outputting a processed image for panel display.

According to an embodiment of the present disclosure,
the static image processor is disposed in the timing control-
ler.

According to an embodiment of the present disclosure,
the static image processor is independently disposed in the
driving system.

The following beneficial effects can be brought about
according to the present disclosure.
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When a static image is displayed on some area of a panel,
a light-emitting time of the OLED for which a same image
needs to be displayed for a long time is shortended, and thus
the occurrence of an afterimage can be reduced.

Other advantages, objectives, and features of the present
disclosure will be further explained in the following descrip-
tion, and partially become self-evident therefrom, or be
understood through the embodiments of the present disclo-
sure. The objectives and advantages of the present disclosure
will be achieved through the structure specifically pointed
out in the description, claims, and the accompanying draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings provide further understand-
ings of the present disclosure or the prior art, and constitute
one part of the description. The drawings are used for
interpreting the present disclosure together with the embodi-
ments, not for limiting the present disclosure. In the draw-
ings:

FIG. 1 is a schematic diagram of a structure of an OLED
direct current drive circuit in the prior art;

FIG. 2 is a flow chart of a method according to an
embodiment of the present disclosure;

FIG. 3 is a flow chart of an algorithm according to an
embodiment of the present disclosure;

FIG. 4 is a schematic diagram of a static image processing
mode according to an embodiment of the present disclosure;

FIGS. 5a-5b are schematic diagrams of a static image
processing mode according to another embodiment of the
present disclosure;

FIG. 6 is a schematic diagram of a structure of a driving
system of a display panel according to an embodiment of the
present disclosure; and

FIG. 7 is a schematic diagram of a structure of a static
processing module according to an embodiment of the
present disclosure.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

The present disclosure will be explained in details with
reference to the embodiments and the accompanying draw-
ings, whereby it can be fully understood how to solve the
technical problem by the technical means according to the
present disclosure and achieve the technical effects thereof,
and thus the technical solution according to the present
disclosure can be implemented. It should be noted that, as
long as there is no structural conflict, all the technical
features mentioned in all the embodiments may be combined
together in any manner, and the technical solutions obtained
in this manner all fall within the scope of the present
disclosure.

FIG. 2 is a flow chart of a method according to an
embodiment of the present disclosure, and FIG. 3 is a flow
chart of an algorithm according to an embodiment of the
present disclosure. The present disclosure will be described
below in detail with reference to FIGS. 2 and 3.

First, in step S110, a static image on an OLED display
panel is detected. Specifically, as shown in FIG. 3, after a
display frame appears, image profiles on the frame are
extracted. After that, the number of frames having identical
image profiles is calculated. If the number of frames having
identical image profiles exceeds a preset value n, it is
determined that a static image appears on the display panel.

10

15

20

25

30

35

40

45

50

55

60

65

4

Then, in step S120, the detected static image is classified
according to image features. Specifically, different static
images have different features in terms of locations, bright-
ness and other information. Therefore, the static image can
be classified based on these different image features. For
example, some static images are large-area images (as
shown in the images of FIGS. 5a-5b, a large area represents
that these static images occupy a large proportion of the
screen, which reaches a certain proportion with respect to
the display screen), while other static images are images
having elongated edges (as shown in FIG. 4), etc. Since
there are various kinds of static images, processing modes
for various kinds of static images are also different.
Examples are too numerous to be exhaustively listed, and
only four images in FIG. 4 and two images in FIGS. 5a¢-5b
are taken as examples for illustration. However, the present
disclosure is not limited by this.

Eventually, in step S130, a corresponding processing
mode is selected according to the static images after clas-
sification so as to reduce an afterimage. Specifically, differ-
ent processing modes are selected based on different cat-
egories of static images. For example, when the static image
is classified as one having elongated edges, the processing
mode of displacing the static image can be adopted. This
processing mode comprises moving the static image along
various directions of the display panel. It is defined that each
grid in FIG. 4 represents one pixel. As shown in the four
images in FIG. 4, static areas are found mainly on elongated
edges. With respect to such a static image, it can be slightly
moved along upper, lower, right and left directions in a
continuous manner to avoid the afterimage caused by pixels
displaying the same information for a long time.

When the static image is classified as one having a
large-area, a processing mode of reducing a brightness of
pixels is adopted. As shown in FIGS. 5a-55, the blocks
bordered by bold lines represent the static area. For such
large-area static image, the method of properly reducing the
brightness of pixels can be adopted to delay the appearance
of an afterimage, and decrease a deterioration speed of the
afterimage.

The principle of the above image processing methods for
FIG. 4 and FIGS. 54-5b is that a light-emitting time of the
OLED for which a same image needs to be displayed for a
long time is shortened so as to reduce the occurrence of the
afterimage.

According to an embodiment of the present disclosure,
the method further comprises following steps before the step
of selecting the corresponding processing mode according to
the static image after classification. After it is determined
that the static image appears on the display panel, whether
the static image has been processed is determined. If a
determination result is yes, the processing mode of the static
image is invoked and optimized. If the determination result
is no, the static image is classified and the corresponding
processing mode is selected.

When a static image is displayed on some area of a panel,
a light-emitting time of the OLED for which a same image
needs to be displayed for a long time is shortended, and thus
the occurrence of the afterimage can be reduced.

According to another aspect of the present disclosure, a
driving system of the OLED display panel is further pro-
vided. The driving system comprises a timing controller, a
data driver and a scanning driver. As shown in FIG. 6, the
timing controller is connected respectively with the data
driver and the scanning driver. The timing controller pro-
cesses image data into output image data and a timing
control signal, outputs the output image data to the data
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driver, and outputs the timing control signal to the scanning
driver. Here, the display panel further comprises a static
image processing module, wherein the static image process-
ing module is connected with the timing controller for
outputting an input original static image to the timing
controller after conducting corresponding processing on the
input original static image so as to reduce the occurrence of
the afterimage.

According to an embodiment of the present disclosure,
the static image processor comprises a detection unit, a
control unit and an image data processing unit, as shown in
FIG. 7. Here, the detection unit is used for detecting an input
image so as to determine static image on a display panel. The
control unit is connected with the detection unit for classi-
fying the detected static image according to image features,
and the processing method to be used for the static image
depends on its classification. The image processing unit is
connected with the control unit for processing an original
image according to a classification result for the static image
of the control unit and outputting a processed image for
panel display.

According to one embodiment of the present disclosure,
the static image processor is disposed in the timing control-
ler. Specifically, the static image processor is disposed at a
front end of the timing controller. Image data enters into the
module first, and is then output to other circuits of the timing
controller after being processed. According to another
embodiment of the present disclosure, the static image
processor is independently disposed in the driving system,
and located before the timing controller. Original image data
enters this module first, and the image data is then output to
the timing controller after being processed. Of course, the
static image processor can also be disposed at other posi-
tions in the driving system, and the present disclosure is not
limited by this.

The above embodiments are described only for better
understanding, rather than restricting, the present disclosure.
Any person skilled in the art can make amendments to the
implementing forms or details without departing from the
spirit and scope of the present disclosure. The protection
scope of the present disclosure shall be determined by the
scope as defined in the claims.

The invention claimed is:

1. A driving system of an OLED display panel, compris-

ing:

a timing controller for processing image data into output
image data and a timing control signal;

a data driver connected with the timing controller for
converting the output image data into a data driving
signal and outputting it to a display panel; and

a scanning driver connected with the timing controller
converting the timing control signal into a scanning
driving signal and outputting it to the display panel,

wherein the display panel further comprises a static image
processor, which is connected with the timing control-
ler for outputting an input original static image to the
timing controller after conducting corresponding pro-
cessing on the input original static image so as to
reduce an afterimage, the static image processor com-
prising:
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a detection unit for detecting an input image so as to
determine the static image on the display panel;

a control unit connected with the detection unit for
classifying the detected static image according to
image features; and

an image data processing unit connected with the
control unit for processing an original image accord-
ing to a classification result for the static image of the
control unit and outputting a processed image for
panel display,

wherein the control unit is configured for determining,
after it is determined by the detection unit that the
static image appears on the display panel, whether
the static image has been processed, wherein,

if yes, the image data processing unit is configured for
invoking and optimizing the processing mode of the
static image; and

if no, the image data processing unit is configured for
classifying the static image and selecting the corre-
sponding processing mode.

2. The driving system of claim 1, wherein the static image
processor is disposed in the timing controller.

3. The driving system of claim 1, wherein the static image
processor is independently disposed in the driving system.

4. A static image processing method for an OLED display
panel, comprising steps of:

detecting a static image on the OLED display panel;

classifying a detected static image according to image

features;

selecting a corresponding processing mode according to

the static image after classification so as to reduce an

afterimage, and

before the step of selecting the corresponding processing

mode according to the static image after classification:

determining, after it is determined that the static image
appears on the display panel, whether the static image
has been processed, wherein,

if yes, invoking and optimizing the processing mode of
the static image; and

if no, classifying the static image and selecting the
corresponding processing mode.

5. The processing method of claim 4, wherein the step of
detecting a static image on the OLED display panel further
comptises:

extracting an image profile of a display frame; and

calculating a number of frames having a same image

profile, wherein if the number of frames having the
same image profile exceeds a preset value, it is deter-
mined that a static image appears on the display panel.

6. The processing method of claim 4, wherein when the
static image is classified as one having elongated edges, a
processing mode of displacing the static image is adopted.

7. The processing method of claim 6, wherein the pro-
cessing mode of displacing the static image comprises
moving the static image along various directions of the
display panel.

8. The processing method of claim 4, wherein when the
static image is classified as one having a large-area, a
processing mode of reducing a brightness of pixels is
adopted.
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