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(57)  Adriving method for a 3D display apparatus and
a driving apparatus thereof, the method includes: receiv-
ing an image signal and extracting a first view and a sec-
ond view from the image signal (S31); dividing the first
view and the second view respectively into multiple virtual
pixels, and obtaining the color component corresponding
to the color of each sub-pixel in the multiple virtual pixels
(S32); arranging a sampling region in the pixel array of

the display apparatus for each sub-pixel of each view
(S33); determining the gray scale signal of the sub-pixel
corresponding to the sampling region according to the
color component corresponding to the color of each
sub-pixel in each virtual pixel covered by the sampling
region (S34); and displaying the image signal according
to the gray scale signals of the sub-pixels (S35).
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Description
TECHNICAL FIELD OF THE DISCLOSURE

[0001] The presentdisclosure relates to the field of dis-
play technologies, in particular to a driving method and
a driving apparatus for a displaying apparatus.

BACKGROUND

[0002] Human-being perceive depth of an object by
small difference of the object seen by the left eye and
the right eye, to recognize a stereographic image. Such
a phenomenon that the left eye and the right eye see
differentimages is referred to as parallax. The 3D (three
dimensional) image display technologies artificially cre-
ate parallax between the left eye and the right eye to
make the left eye and the right eye receive two different
images respectively. Eventually, the brain processes the
two images obtained by the left eye and the right eye to
produce the feeling of observing a real 3D object.
[0003] Like a conventional display apparatus, each
pixel in a 3D display apparatus displays colors by mixing
lights from several sub-pixels, for example, each pixel
consists of one red sub-pixel, one green sub-pixel and
one blue sub-pixel. In order to improve the visual effect,
people raise higher requirement on the resolution of the
display apparatus, which requires a smaller size of sub-
pixels. However, due to the limitation of the process, the
size of sub-pixels cannot be downsized infinitely. There-
fore, how to improve the display effect of a 3D display
apparatus in a case in which the sub-pixel has a certain
size is a problem for those skilled in the art to solve.

SUMMARY

[0004] Embodiments of the present disclosure provide
a driving method for a display apparatus and a driving
apparatus for the display apparatus, which can improve
the display effect of the 3D display apparatus in a case
in which the sub-pixel has a certain size.

[0005] Accordingly, embodiments of the present dis-
closure adopt the following technical solutions.

[0006] Inafirstaspect,thereis provided adriving meth-
od for a display apparatus, for driving a 3D display ap-
paratus, wherein the 3D display apparatus comprises a
pixel array comprising a first view pixel cell and a second
view pixel cell; each of the first view pixel cell and the
second view pixel cell is formed by N sub-pixels with dif-
ferent colors arranged cyclically in one column, where N
is an integer larger than or equal to 3; the first view pixel
cell and the second view pixel cell are arranged alter-
nately in the column direction; each row of the pixel array
comprises sub-pixels with an identical color; and the
method comprises:

receiving an image signal and extracting a first view
and a second view from the image signal;
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dividing the first view and the second view respec-
tively into multiple virtual pixels, and obtaining the
color component corresponding to the color of each
sub-pixel in the multiple virtual pixels;

arranging a sampling region in the pixel array of the
display apparatus for each sub-pixel of each view;
determining the gray scale signal of the sub-pixel
corresponding to the sampling region according to
the color component corresponding to the color of
each sub-pixel in each virtual pixel covered by the
sampling region, wherein the virtual pixels covered
by the sampling region and the sub-pixel corre-
sponding to the sampling region belong to a same
view; and

displaying the image signal according to the gray
scale signals of the sub-pixels.

[0007] Optionally, said determining the gray scale sig-
nal of the sub-pixel corresponding to the sampling region
according to the color component corresponding to the
color of each sub-pixel in each virtual pixel covered by
the sampling region comprises:

obtaining the area of the sampling region;
obtaining the overlapping area between the sam-
pling region and each virtual pixel covered by the
sampling region; and

determining the gray scale signal of the sub-pixel
corresponding to the sampling region according to
the area of the sampling region, the overlapping area
and the color component corresponding to the color
of each sub-pixel in each virtual pixel covered by the
sampling region.

[0008] Optionally, the sampling region is a rectangle.
[0009] Optionally,the edges ofthe sampling region are
located at the middle points of the connecting lines be-
tween the center of each sub-pixel and the centers of its
respective adjacent sub-pixels of the same type, wherein
the sub-pixels of the same type refers to the sub-pixels
which belong to the same view and have the same color.
[0010] Optionally, the value of N is 3, and the colors of
the sub-pixels are blue, green and red in turn.

[0011] In a second aspect, there is provided a driving
apparatus for a display apparatus, for driving a 3D display
apparatus, wherein the 3D display apparatus comprises
apixel array comprising afirstview pixel celland a second
view pixel cell; each of the first view pixel cell and the
second view pixel cell is formed by N sub-pixels with dif-
ferent colors arranged cyclically in one column, where N
is an integer larger than or equal to 3; the first view pixel
cell and the second view pixel cell are arranged alter-
nately in the column direction; each row of the pixel array
comprises sub-pixels with an identical color; and the driv-
ing apparatus comprises:

a receiving unit for receiving an image signal and
extracting a first view and a second view from the
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image signal;
a dividing unit for dividing the first view and the sec-
ond view respectively into multiple virtual pixels, and
obtaining the color component corresponding to the
color of each sub-pixel in the multiple virtual pixels;
a arranging unit for arranging a sampling region in
the pixel array of the display apparatus for each sub-
pixel of each view;
a processing unit for determining the gray scale sig-
nal of the sub-pixel corresponding to the sampling
region according to the color component corre-
sponding to the color of each sub-pixel in each virtual
pixel covered by the sampling region, wherein the
virtual pixels covered by the sampling region and the
sub-pixel corresponding to the sampling region be-
long to the same view; and
a displaying unit for displaying the image signal ac-
cording to the gray scale signals of the sub-pixels.
[0012] Optionally, the processing unit comprises:
an obtaining sub-unit for obtaining the area of the
sampling region;
the obtaining sub-unit being further used for obtain-
ing the overlapping area between the sampling re-
gion and each virtual pixel; and
adetermining sub-unitfor determining the gray scale
signal of the sub-pixel corresponding to the sampling
region according to the area of the sampling region,
the overlapping area and the color component cor-
responding to the color of each sub-pixel in each
virtual pixel covered by the sampling region.

[0013] Optionally, the sampling region is a rectangle.
[0014] Optionally, the edges of the sampling region are
located at the middle points of the connecting lines be-
tween the center of each sub-pixel and the centers of its
respective adjacent sub-pixels of the same type, wherein
the sub-pixels of the same type belong to the same view
and have the same color.

[0015] Optionally, the value of N is 3, and the colors of
the sub-pixels are blue, green and red in turn.

[0016] In the driving method and the driving apparatus
for the display apparatus according to embodiments of
the present disclosure, firstly, signals to be displayed are
received and afirst view and a second view are extracted
from the signals to be displayed; then the first view and
the second view are divided respectively into multiple
virtual pixels and the color component corresponding to
the color of each sub-pixel in the multiple virtual pixels is
obtained; then a sampling region is set in the pixel array
of the display apparatus for each sub-pixel of each view;
then the gray scale signal of the sub-pixel corresponding
to the sampling region is determined according to the
color component corresponding to the color of each sub-
pixelin each virtual pixel covered by the sampling region;
and finally the image signal is displayed according to the
gray scale signal of each sub-pixel. Since the gray scale
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signal of each sub-pixel is determined according to the
color component corresponding to the color of each sub-
pixel in each virtual pixel covered by the sampling region,
in the embodiment of the present disclosure, component
gray scale signals of multiple sub-pixels can be displayed
by using one sub-pixel in the pixel array, that is, the sub-
pixel in the pixel array can be shared, to realize higher
resolution in visual effect than the actual physical reso-
lution. Therefore, in embodiments of the present disclo-
sure, the display effect of the 3D display apparatus can
be improved in a case in which the sub-pixel has a certain
size.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Inordertodescribe the knowntechnical solution
or the technical solutions in embodiments of the present
disclosure clearer, the figures needing to be used in the
description on the embodiments or the known solutions
will be briefly introduced in the following. Obviously, the
figures in the following description only illustrate some
embodiments of the present disclosure. Those skilled in
the art can obtain other figures based on those figures
without paying any creative work.

Fig. 1 is a schematic structural diagram of a pixel
array in a 3D display apparatus to which a driving
method for a display apparatus provided by the
present disclosure is applied;

Fig. 2 is a schematic distribution diagram of a raster
array applied to the pixel array illustrated in Fig. 1
provided by the present disclosure;

Fig. 3 is a flowchart of a driving method for a display
apparatus provided by the present disclosure;

Fig. 4 is a schematic distribution diagram of the sam-
pling region of the red sub-pixel in row R9, column
S5 in a first view pixel cell provided by the present
disclosure;

Fig. 5is a schematic distribution diagram of the sam-
pling region of the red sub-pixel in row R9, column
S4inasecond view pixel cell provided by the present
disclosure;

Fig. 6 is a schematic distribution diagram of the sam-
pling region of the green sub-pixel in row R8, column
S5 in the first view pixel cell provided by the present
disclosure;

Fig. 7 is a schematic distribution diagram of the sam-
pling region of the green sub-pixel in row R8, column
S4 in the second view pixel cell provided by the
present disclosure;

Fig. 8 is a schematic distribution diagram of the sam-
pling region of the blue sub-pixel in row R7, column
S5 in the first view pixel cell provided by the present
disclosure;

Fig. 9is a schematic distribution diagram of the sam-
pling region of the blue sub-pixel in row R7, column
S4 in the second view pixel cell provided by the
present disclosure;
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Fig. 10 is a schematic structural diagram of a driving
apparatus for a display apparatus provided by the
present disclosure; and

Fig. 11 is a schematic structural diagram of another
driving apparatus for a display apparatus provided
by the present disclosure.

DETAILED DESCRIPTION

[0018] In the following, driving methods and driving ap-
paratuses provided by embodiments of the present dis-
closure will be described in detail in combination with the
figures, wherein the same reference signs refer to the
same elements herein. In the following description, for
better understanding, lots of details are provided for pur-
pose of thoroughly understanding one or more embodi-
ments. However, obviously, the embodiments can also
be realized without those details. In other examples, well-
known structures and devices are illustrated in blocks to
facilitate description of one or more embodiments.
[0019] It is noted that the terms of row and column in
embodiments of the present disclosure are relative con-
cepts. In the description of the embodiments of the
present disclosure, as an example, the row is in the hor-
izontal direction, i.e., the lateral direction, and the column
is in the vertical direction, i.e., the longitude direction.
However, since the pixels are arranged in aform of array,
the row and the column can be exchanged and the hor-
izontal direction and the vertical direction can also be
exchanged when the observation directions are different.
[0020] Anembodimentofthe presentdisclosure a driv-
ing method for adisplay apparatus for driving a 3D display
apparatus. The 3D display apparatus comprises a pixel
array and a raster array. Description will be made in the
following by taking the case in which one pixel comprises
sub-pixels of 3 colors and the sub-pixels of 3 colors are
a blue sub-pixel, a green sub-pixel and a red sub-pixel
as an example.

[0021] In particular, as illustrated in Fig. 1, the pixel
array 10 comprises a first view pixel cell 11 and a second
view pixel cell 12; each of the first view pixel cell 11 and
the second view pixel cell 12 is formed by N sub-pixels
with different colors arranged cyclically in one column,
where N is an integer larger than or equal to 3; the first
view pixel cell 11 and the second view pixel cell 12 are
arranged alternately in the column direction; one row of
the pixel array comprises sub-pixels with an identical
color. As illustrated in Fig. 2, the raster array 20 shades
a first side of the first view pixel cell 11 and a second side
of the second view pixel cell 12 along the column direc-
tion. The position of the first side and the position of the
second side in the view pixel cells where the first side
andthe second side are located respectively are opposite
each other.

[0022] Exemplarily, the meaning that the position of
the first side and the position of the second side in the
view pixel cells where the first side and the second side
are located respectively are opposite each other refers
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to the fact that in a case in which the first side of the first
view pixel cell 11 is the right side of the first view pixel
cell, the second side of the second view pixel cell 12 is
the left side of the second view pixel cell, that in a case
in which the first side of the first view pixel cell 11 is the
left side of the first view pixel cell, the second side of the
second view pixel cell 12 is the right side of the second
view pixel cell.

[0023] In particular, as illustrated in Fig. 3, the method
comprises the following steps.

[0024] At S31, an image signal is received and a first
view and a second view are extracted from the image
signal.

[0025] In particular, in step S31, a driving apparatus

performing the method, after receiving the image signal,
distinguishes in the received image signal an image sig-
nal to be displayed in the first view pixel cell from an
image signal to be displayed in the second view pixel
cell, and extracts such two image signals as the first view
and the second view respectively.

[0026] At S32, the first view and the second view are
divided respectively into multiple virtual pixels, and the
color component corresponding to the color of each sub-
pixel in the multiple virtual pixels is obtained.

[0027] Exemplarily, one pixel in the display apparatus
(for example, one pixel comprises a blue sub-pixel, a
green sub-pixel and a red sub-pixel consecutively in the
column direction in the pixel cell illustrated in either view
of Fig. 1 and Fig. 2) is divided as one virtual pixel. In
particular, in step S32, the first view can be divided into
multiple virtual pixels according to the number of physical
pixels which can be included in the pixel array formed by
the first view pixel cell in the pixel array of the display
apparatus, and then the color component corresponding
to the color of each sub-pixel in each virtual pixel can be
determined, that is, the color components occupied by
blue, green and red can be determined. Likewise, the
second view can be divided into multiple virtual pixels
and the color components occupied by blue, green and
red in the second view can be determined in a same way.
The above method for dividing the first view and the sec-
ond view respectively into multiple virtual pixels is as fol-
lows: the first view and the second view are divided into
multiple virtual pixels respectively according to the phys-
ical resolution of the display apparatus.

[0028] AtS33,asamplingregionissetinthe pixelarray
of the display apparatus for each sub-pixel of each view.
[0029] At S34, the gray scale signal of the sub-pixel
corresponding to the sampling region is determined ac-
cording to the color component corresponding to the
color of each sub-pixel in each virtual pixel covered by
the sampling region, wherein the virtual pixels covered
by the sampling region and the sub-pixel corresponding
to the sampling region belong to the same view.

[0030] At S35, the image signal is displayed according
to the gray scale signals of the sub-pixels.

[0031] In the driving method for the display apparatus
according to an embodiment of the present disclosure,
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signals to be displayed are received and a first view and
a second view are extracted from the signals to be dis-
played; then the first view and the second view are divid-
ed into multiple virtual pixels respectively and the color
component corresponding to the color of each sub-pixel
in the multiple virtual pixels is obtained; then a sampling
region is set in the pixel array of the display apparatus
for each sub-pixel of each view; then the gray scale signal
of the sub-pixel corresponding to the sampling region is
determined according to the color component corre-
sponding to the color of each sub-pixel in each virtual
pixel covered by the sampling region; and finally the im-
age signal is displayed according to the gray scale signal
of each sub-pixel. Since the gray scale signal of each
sub-pixelis determined according to the color component
corresponding to the color of each sub-pixel in each vir-
tual pixel covered by the sampling region, in the embod-
iment of the present disclosure, the component gray
scale signals of multiple sub-pixels can be displayed by
using one sub-pixel in the pixel array, that is, the sub-
pixels in the pixel array can be shared, to realize higher
resolution in visual effect than the actual physical reso-
lution. Therefore, in embodiments of the present disclo-
sure, the display effect of a 3D display apparatus can be
improved in a case in which the sub-pixel has a certain
size.

[0032] Further, in step S34, the step of determining the
gray scale signal of the sub-pixel corresponding to the
sampling region according to the color component cor-
responding to the color of each sub-pixel in each virtual
pixel covered by the sampling region comprises the fol-
lowing steps:

S341, obtaining the area of the sampling region;
S342, obtaining the overlapping area between the
sampling region and each virtual pixel covered by
the sampling region; and

S343, determining the gray scale signal of the sub-
pixel corresponding to the sampling region accord-
ing to the area of the sampling region, the overlap-
ping area and the color component corresponding
to the color of each sub-pixel in each virtual pixel
covered by the sampling region.

[0033] In particular, in step S343, determining the gray
scale signal of the sub-pixel corresponding to the sam-
pling region according to the area of the sampling region,
the overlapping area and the color component corre-
sponding to the color of each sub-pixel in each virtual
pixel covered by the sampling region, can in particular
be: for each sub-pixel, determining the overlapping area
between the corresponding sampling region and each
virtual pixel and the color component corresponding to
the color of the sub-pixel in the virtual pixel; determining
the product of the overlapping area corresponding to
each virtual pixel and the corresponding color compo-
nent; determining the gray scale signal of the sub-pixel
according to the sum of respective products and the area
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of the sampling region, for example, the above process
can be expressed by the following expression:

Z a
P=%p%,
;p/A

where P denotes the value of the gray scale signal of the
sub-pixel, n denotes the number of virtual pixels covered
by the sampling region, A denotes the area of the sam-
pling region, a; denotes the overlapping area between
the corresponding virtual pixel and the sampling region,
and p; denotes the value of the color component corre-
sponding to the color of the sub-pixel in the virtual pixel,
in other words, if the sub-pixel is a red sub-pixel, p;is the
value of the red component in the virtual pixel, if the sub-
pixel is a blue sub-pixel, p; is the value of the blue com-
ponent in the virtual pixel, or if the sub-pixel is a green
sub-pixel, p; is the value of the green component in the
virtual pixel.

[0034] Exemplarily, the sampling region is a rectangle.
[0035] Further, the edges of the sampling region are
located at the middle points of the connecting lines be-
tween the center of each sub-pixel and the centers of its
respective adjacent sub-pixels of the same type, wherein
sub-pixels of the same type refers to the sub-pixels be-
long to the same view and have the same color. The
sampling region is rectangle and is located at the middle
points of the connecting lines between the center of each
sub-pixel and the centers of its respective adjacent sub-
pixels of the same type, which enables complete sam-
pling of the entire display region without overlapping sam-
pling, thus avoiding picture distortion due to incomplete
sampling or overlapping sampling.

[0036] In particular, as illustrated in Fig. 4, description
is made in Fig. 4 by taking the red sub-pixel R1 in row
R9, column S5 in the first view pixel cell of the pixel array
as an example. The sampling region 40 corresponding
to the red sub-pixel in row R9, column S5 is a rectangle.
The middle points of the connecting lines between the
center of the sub-pixel in row R9, column S5 and the
centers of its adjacent sub-pixels of the same type, that
is, the red sub-pixel in row R6 , column S3, the red sub-
pixel in row R6 , column S5, the red sub-pixel in row R6 ,
column S7, the red sub-pixel in row R9 , column S7, the
red sub-pixel in row R12, column S7, the red sub-pixel
in row R12, column S5, the red sub-pixel in row R12 ,
column S3 and the red sub-pixel in row R9 , column S3
arerespectively a, b, c, d, e, f, g, h, and the middle points
of the connecting lines between the center of the sub-
pixelinrow R9 , column S5 and the centers of it adjacent
sub-pixels of the same type a, b, c, d, e, f, g, h are all
located at the edges of the rectangle sampling region 40.
The area of one sub-pixel is taken as per unit area, the
area of the sampling region 40 is six times that of per unit
area. The virtual pixels overlapping the sampling region
40 and belonging to the same view with the sub-pixel in
row R9, column S5 are P1 and P2. The overlapping area
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between the sampling region 40 and the virtual pixel P2
is the area of two sub-pixels, i.e., the area of two times
that of per unit area, and the overlapping area between
the sampling region 40 and the virtual pixel P1 is the area
of one sub-pixel, i.e., the per unit area. In the above step
S341, the area of the sampling region obtained is six
times that of per unit area. In the step S342, the overlap-
ping area between the sampling region and each virtual
pixel is obtained, wherein the overlapping area between
the sampling region and the virtual pixel P2 is two times
that of per unit area, and the overlapping area between
the sampling region and the virtual pixel P1 is per unit
area. Similarly, as illustrated in Fig. 5, description is made
in Fig. 5 by taking the determination of the red sub-pixel
R2 in row R9, column S4 in the second view pixel cell of
the pixel array as an example. The sampling region 50
corresponding to the red sub-pixel in row R9, column S4
is also a rectangle, and its determination process can
refer to the determination process for the sampling region
corresponding to the red sub-pixel in row R9, column S5
in Fig. 4, which will not be repeated herein. In Fig. 5, the
area of the sampling region 50 is six times that of per unit
area, wherein the overlapping area between the sam-
pling region and F1 is per unit area, and the overlapping
area between the sampling region and F2 is two times
that of per unit area.

[0037] As illustrated in Fig. 6, description is made in
Fig. 6 by taking the green sub-pixel G1 in row R8, column
S5 in the first view pixel cell of the pixel array as an ex-
ample. The sampling region 60 corresponding to the
green sub-pixel G1 in row R8, column S5 is a rectangle.
The sub-pixels of the same type adjacent to the green
sub-pixel in row R8, column S5 are the green sub-pixel
in row R5, column S3, the green sub-pixel in row R5,
column S5, the green sub-pixel in row R5, column S7,
the green sub-pixel in row R8, column S7, the green sub-
pixel in row R11, column S7, the green sub-pixel in row
R11, column S5, the green sub-pixel in row R11, column
S3 and the green sub-pixel in row R8, column S3. The
edges of the sampling region 60 are located at the middle
points of the connecting lines between the center of the
green sub-pixel in row R8, column S5 and the centers of
the respective adjacent sub-pixels of the same type. Sim-
ilarly, if the area of one sub-pixel is taken as per unit area,
the area of the sampling region 60 is six times that of per
unit area. The virtual pixel overlapping the sampling re-
gion 60 and belonging to the same view with the sub-
pixel in row R8, column S5 is P2. The overlapping area
between the sampling region 60 and the virtual pixel P2
is the area of three sub-pixels, i.e., three times that of per
unit area. Similarly, as illustrated in Fig. 7, description is
made in Fig. 7 by taking the determination of the green
sub-pixel G2 in row R8, column S4 in the second view
pixel cell of the pixel array as an example. The sampling
region 70 corresponding to the green sub-pixel in row
R8, column S4 is also a rectangle, and its determination
process can refer to the determination process for the
sampling region corresponding to the green sub-pixel in

10

20

25

30

35

40

45

50

55

row R8, column S5 in Fig. 6, which will not be repeated
herein. In Fig. 7, the area of the sampling region 70 is six
times that of per unit area, and the overlapping area be-
tween the sampling region and F2 is three times that of
per unit area.

[0038] As illustrated in Fig. 8, description is made in
Fig. 8 by taking the blue sub-pixel in row R7, column S5
in the first view pixel cell of the pixel array as an example.
The sampling region 80 corresponding to the blue sub-
pixel in row R7, column S5 is a rectangle. The sub-pixels
of the same type adjacent to the blue sub-pixel in row
R7, column S5 are the blue sub-pixels in row R4, column
S3, the blue sub-pixels in row R4, column S5, the blue
sub-pixels in row R4, column S7, the blue sub-pixels in
row R7, column S7, the blue sub-pixels in row R10, col-
umn S7, the blue sub-pixels in row R10, column S5, the
blue sub-pixels in row R10, column S3 and the blue sub-
pixels in row R7, column S3. The edges of the sampling
region 80 are located at the middle points of the connect-
ing lines between the center of the blue sub-pixel in row
R7, column S5 and the centers of the respective adjacent
sub-pixels of the same type. Similarly, if the area of one
sub-pixel is taken as per unit area, the area of the sam-
plingregion 80 is sixtimes that of per unitarea. The virtual
pixels overlapping the sampling region 80 and belonging
to the same view with the sub-pixel in row R7, column
S5 are P2 and P3. The overlapping area between the
sampling region 80 and the virtual pixel P2 is the area of
two sub-pixels, i.e., two times that of per unit area. The
overlapping area between the sampling region 80 and
the virtual pixel P3 is the area of one sub-pixel, i.e., per
unit area. Similarly, as illustrated in Fig. 9, description is
made in Fig. 9 by taking the determination of the blue
sub-pixel B2 in row R7, column S4 in the second view
pixel cell of the pixel array as an example. The sampling
region 90 corresponding to the blue sub-pixel in row R7,
column S4 is also arectangle, and its determination proc-
ess can refer to the determination process for the sam-
pling region corresponding to the blue sub-pixel in row
R7, column S5in Fig. 8, which will not be repeated herein.
In Fig. 9, the area of the sampling region 90 is six times
that of per unit area, wherein the overlapping area be-
tween the sampling region and F2 is two times that of
per unitarea, and the overlapping area between the sam-
pling region and F3 is per unit area.

[0039] Exemplarily, the value of N is 3, and the colors
of the sub-pixels are blue, green and red in turn.

[0040] In particular, one pixel in the display apparatus
comprises sub-pixels of 3 colors, and the sub-pixels are
arranged as a blue sub-pixel, a green sub-pixel and a
red sub-pixel sequentially in the column direction. Natu-
rally, the sub-pixels can also be arranged in another or-
der. For example, the colors of the sub-pixels are se-
quentially red, green, blue; or red, blue, green; or blue,
red, green; or green, red, blue; or green, blue, red. In
addition, the value of N can be another value, for exam-
ple, the value of N is 4, and the colors of the sub-pixels
arered, green, blue and white respectively. The arrange-
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ment order of the colors can be any arrangement order
of the permutation and combination for the four colors
red, green, blue and white.

[0041] An embodiment of the present disclosure pro-
vides a driving apparatus for a display apparatus for per-
forming the method in the embodiments corresponding
to Fig. 3. The apparatus is used for driving a 3D display
apparatus, wherein the 3D display apparatus comprises
a pixel array and a raster array. Similar to the above,
description will be made in the following by taking a case
in which one pixel comprises sub-pixels of 3 colors and
the sub-pixels of 3 colors are a blue sub-pixel, a green
sub-pixel and a red sub-pixel in turn as an example. As
illustrated in Fig. 1, the pixel array comprises a first view
pixel cell and a second view pixel cell; each of the first
view pixel cell and the second view pixel cell is formed
by N sub-pixels with different colors arranged cyclically
in one column; the first view pixel cell and the second
view pixel cell are arranged alternately in the column di-
rection; each row of the pixel array comprises sub-pixels
with an identical color. As illustrated in Fig. 2, the raster
array shades a first side of the first view pixel cell and a
second side of the second view pixel cell along the col-
umn direction, wherein the position of the first side and
the position of the second side in the view pixel cells
where the first side and the second side are located re-
spectively are opposite each other. In particular, as illus-
trated in Fig. 10, the driving apparatus 100 comprises:

areceiving unit 11 for receiving an image signal and
extracting a first view and a second view from the
image signal;

a dividing unit 12 for dividing the first view and the
second view respectively into multiple virtual pixels,
and obtaining the color component corresponding to
the color of each sub-pixel in the multiple virtual pix-
els;

a arranging unit 13 for arranging a sampling region
in the pixel array of the display apparatus for each
sub-pixel of each view;

a processing unit 14 for determining the gray scale
signal of the sub-pixel corresponding to the sampling
region according to the color component corre-
sponding to the color of each sub-pixel in each virtual
pixel covered by the sampling region, wherein the
virtual pixels covered by the sampling region and the
sub-pixel corresponding to the sampling region be-
long to the same view; and

a displaying unit 15 for displaying the image signal
according to the gray scale signals of the sub-pixels.

[0042] The driving apparatus for a display apparatus
according to an embodiment of the present disclosure
first receives signals to be displayed and extracts a first
view and a second view from the signals to be displayed
by the receiving unit; then divides the first view and the
second view respectively into multiple virtual pixels and
obtains the color component corresponding to the color
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of each sub-pixel in the multiple virtual pixels by the di-
viding unit; then by the arranging unit, sets a sampling
region in the pixel array of the display apparatus for each
sub-pixel of each view; then determines, by the process-
ing unit, the gray scale signal of the sub-pixel correspond-
ing to the sampling region according to the color compo-
nent corresponding to the color of each sub-pixel in each
virtual pixel covered by the sampling region; and finally
by the displaying unit, displays the image signal accord-
ing to the gray scale signal of each sub-pixel. Since the
gray scale signal of each sub-pixel is determined accord-
ing to the color component corresponding to the color of
each sub-pixel in each virtual pixel covered by the sam-
pling region, in the embodiment of the present disclosure,
the component gray scale signals of multiple sub-pixels
can be displayed by using one sub-pixelin the pixel array,
that is, the sub-pixels in the pixel array can be shared,
thus achieving higher resolution in visual effect than the
actual physical resolution. Therefore, in embodiments of
the present disclosure, the display effect of a 3D display
apparatus can be improved in a case in which the sub-
pixel has a certain size.

[0043] Further, asillustrated in Fig. 11, the processing
unit 14 comprises:

an obtaining sub-unit 141 for obtaining the area of
the sampling region;

the obtaining sub-unit 141 being further used for ob-
taining the overlapping area between the sampling
region and each virtual pixel covered by the sampling
region; and

a determining sub-unit 142 for determining the gray
scale signal of the sub-pixel corresponding to the
sampling region according to the area of the sam-
pling region, the overlapping area and the color com-
ponent corresponding to the color of each sub-pixel
in each virtual pixel covered by the sampling region.

[0044] Further, the sampling region is a rectangle.
[0045] Further, the edges of the sampling region are
located at the middle points of the connecting lines be-
tween the center of each sub-pixel and the centers of its
respective adjacent sub-pixels of the same type, wherein
the sub-pixels of the same type belong to the same view
and have the same color.

[0046] Further, the value of N is 3, and the colors of
the sub-pixels are blue, green and red in turn.

[0047] The above descriptions are only specific em-
bodiments of the present disclosure, but are notintended
to limit the present disclosure. Any modification or re-
placement that can easily occur to those skilled in the art
within the technical scope of the present disclosure
should fall within the protection scope of the present dis-
closure. Therefore, the protection scope of the present
disclosure should be defined by the protection scope of
the claims.

[0048] The present application claims the priority of
Chinese Patent Application No.201510122373.0filed on



13 EP 3 273 433 A1 14

March 19, 2015, entire content of which is incorporated
as part of the present invention by reference.

sampling region is a rectangle.

sponding to the color of each sub-pixel in each
virtual pixel covered by the sampling region.

3. The method according to claim 1 or 2, wherein the

The method according to claim 3, wherein edges of
the sampling region are located at middle points of

Claims 5 connecting lines between a center of each sub-pixel
and respective centers of its respective adjacent
A driving method for a display apparatus, for driving sub-pixels of a same type, and the sub-pixels of the
a 3D display apparatus, wherein the 3D display ap- same type belong to a same view and have a same
paratus comprises a pixel array comprising a first color.
view pixel cell and a second view pixel cell, and each 70
of the first view pixel cell and the second view pixel The method according to any of claims 1-4, wherein
cell is formed by N sub-pixels with different colors a value of N is 3, and colors of the sub-pixels are
arranged cyclically in one column, where N is an in- blue, green and red in turn.
teger larger than or equal to 3; the first view pixel cell
and the second view pixel cell are arranged alter- 15 A driving apparatus for a display apparatus, for driv-
nately in a column direction; each row of the pixel ing a 3D display apparatus, wherein the 3D display
array comprises sub-pixels with an identical color; apparatus comprises a pixel array comprising a first
and the method comprises: view pixel cell and a second view pixel cell; each of
the first view pixel cell and the second view pixel cell
receiving an image signal and extracting a first 20 is formed by N sub-pixels with different colors ar-
view and a second view from the image signal; ranged cyclically in one column, where N is an inte-
dividing the first view and the second view re- ger larger than or equal to 3; the first view pixel cell
spectively into multiple virtual pixels, and obtain- and the second view pixel cell are arranged alter-
ing a color component corresponding to a color nately in a column direction; each row of the pixel
of each sub-pixel in the multiple virtual pixels; 25 array comprises sub-pixels with an identical color;
arranging a sampling region in the pixel array of and the driving apparatus comprises:
the display apparatus for each sub-pixel of each
view; a receiving unit configured to receive an image
determining a gray scale signal of the sub-pixel signal and extract a first view and a second view
corresponding to the sampling region according 30 from the image signal;
to the color component corresponding to the a dividing unit configured to divide the first view
color of each sub-pixel in each virtual pixel cov- and the second view respectively into multiple
ered by the sampling region, wherein the virtual virtual pixels, and to obtain a color component
pixel covered by the sampling region and the corresponding to a color of each sub-pixel in the
sub-pixel corresponding to the sampling region 35 multiple virtual pixels;
belong to a same view; and a arranging unit configured to arranging a sam-
displaying the image signalaccording to the gray pling region in the pixel array of the display ap-
scale signal of the sub-pixel. paratus for each sub-pixel of each view;
a processing unit configured to determine a gray
The method according to claim 1, wherein said de- 40 scale signal of the sub-pixel corresponding to
termining the gray scale signal of the sub-pixel cor- the sampling region according to the color com-
responding to the sampling region according to the ponent corresponding to the color of each sub-
color component corresponding to the color of each pixel in each virtual pixel covered by the sam-
sub-pixel in each virtual pixel covered by the sam- pling region, wherein the virtual pixel covered
pling region comprises: 45 by the sampling region and the sub-pixel corre-
sponding to the sampling region belong to a
obtaining an area of the sampling region; same view; and
obtaining an overlapping area between the sam- adisplaying unit configured to display the image
pling region and each virtual pixel covered by signal according to the gray scale signal of the
the sampling region; and 50 sub-pixel.
determining the gray scale signal of the sub-pix-
el corresponding to the sampling region accord- 7. The driving apparatus according to claim 6, wherein
ing to the area of the sampling region, the over- the processing unit comprises:
lapping area and the color component corre-
55

an obtaining sub-unit configured to obtain an ar-
ea of the sampling region;

the obtaining sub-unit being further configured
to obtain an overlapping area between the sam-
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pling region and each virtual pixel covered by
the sampling region; and

a determining sub-unit configured to determine
the gray scale signal of the sub-pixel corre-
sponding to the sampling region according to
the area of the sampling region, the overlapping
area and the color component corresponding to
the color of each sub-pixel in each virtual pixel
covered by the sampling region.

The driving apparatus according to claim 6 or 7,
wherein the sampling region is a rectangle.

The driving apparatus according to claim 8, wherein
edges of the sampling region are located at middle
points of connecting lines between a center of each
sub-pixel and centers of its respective adjacent sub-
pixels of a same type, wherein the sub-pixels of the
same type belong to a same view and have a same
color.

The driving apparatus according to any of claims 6-9,
wherein a value of N is 3, and colors of the sub-pixels
are blue, green and red in turn.

10

15

20

25

30

35

40

45

50

55

16



EP 3 273 433 A1

Sl ¥ B U S B ST K
RifBi1|B2|[B1fB2]|B1[B2  B1 B2
RIG1|G2 G1]G2]|G1 | G2 | G1| G2
RIR1IR2 R1|R2]R1 |/ R2|R1| R2
rRIB1|B2 B1[B2]B1|/B2|B1|B2
RlIGg1|lGg2 Gi1lG2]lG1| G2 G1 | G2
RFIR1T|R2/R1IR2]R1|R2|R1 R2
rIB1|lB2|B1{B2]|B1|/B2|B1 B2
RlIGcgi|lGg2|Gg1|lG21G1 G2 G1 | G2
RIR1JR2[R1|R2]IR1T R2|R1 R2
Role1lB2  B1|B2]|B1 B2/ B1|/ B2
R1|G1|G2 | G1]|G2|G1 | G2|G1 G2
R2IR1|R2 |/ R1|[R2|R1  R2/R1 R2
rRizlB1{B2  B1|B2|B1 /B2 |B1 B2
R4|G1| G2 G1|G2|G1 G2 | G1 G2
R5|R1]JR2 | R1|R2|]R1|R2 R1 R2

//

11 / 12
10

Si

]

1

1

1

1

1

1

1

'_L_L._.L

— ] —_ b

Fig.2

10




4 X
o s

EP 3 273 433 A1

receiving an image signal and extracting a first viewanda .~ S31

second view from the image signal

dividing the first view and the second view respectively |
into multiple virtual pixels, and obtaining the color 832

component corresponding to the color of each sub-pixel in |

the multiple virtual pixels |

Y

arranging a sampling area in the pixel array of the display | - S33
apparatus for each sub-pixel of each view

A

determining the gray scale signal of the sub-pixel

corresponding to the sampling area according to the color |~ S34

component corresponding to the color of each sub-pixel in
each virtual pixel covered by the sampling area

y

displaying the image signal according to the gray scale S35
signals of the sub-pixels

RAIXD g PIIJHARAIX

Fig.3
St X 8 4 S K 5 I
Ri Ri Ri Ri
Ri Rl Ri Ri
il D
,l —
Ri Rt h. Rt fd—wR’l
0 .- 1_\\ 40
S i e |
Ri Rl Rl —RIl_|
—
Ri Ri Ri Ri
Fig.4

1"



EEIdPHARII X

EP 3 273 433 A1

BELHEAREI A

Si SV 3 A $H 5§ S7 S
o R R R
R R2 R
-~ I R =)
rI{ Rt m
L .
T H
R2 R R
Fig.5
St Y S A 5 O
€ a €
Gl Gl Gl
4 9 ‘L
Gl G| ¢ |a|¢ —F2
| 0
Gl Gl Gl
Gl Gl Gl
Fig.6

12



EP 3 273 433 A1

EEIdIFHARLII X

BILHARLREI R

St 3 A S¢) S §) S7 'S
€% Q CQ%
Q@ @ @
? PN ——l\
¢ @ + @ &2 =)
J-\ [ ———— H
@ Q@ @
e Q@ @
Fig.7
St 3 A S¢) S ¢ S7 53]
B1 B B1 B
B1 B1 B \ﬂ
— P3
L " . 2
B B1 ¢ Bt $ | BT T——— 80
@ s - o
[

Bi

Bi

B

B1

Bi

Bi

B1

Fig.8

13



EP 3 273 433 A1

EEIHARIBI R

Fig.10

14

X 8 A D 0 3
B B2 B B
B R j— B B2
- F3
? .
B2 ¢ B2 BT ——B——90
® -
\
2 R0 B B PR
® B B2 B2
Fig.9
100
. driving apparatus of display
3 apparatus
receiving unit
I
dividing unit
; 12
arranging unit
‘ 13
rrrrr processing unit  ~_
| 14
% displaying unit l
15



100

EP 3 273 433 A1

141

142

apparatus

receiving unit

1

driving apparatus of display

dividing unit

e

T

I

arranging unit

\

i

processing unit

», obtaining sub-unit ‘

determining sub-
| unit

displaying unit

Fig.11

15

11

12

13

14

15



10

15

20

25

30

35

40

45

50

55

EP 3 273 433 A1

INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2015/091998

A. CLASSIFICATION OF SUBJECT MATTER

G09G 3/20 (2006.01) i
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

G09G 3/-

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

LINE, SAMPL+ AREA?, VIRTUAL PIXEL

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
CNABS, CPRSABS, CNTXT, CNKI, WPI, EPODOC: BOE; CHINA STAR OPTOELECTRONICS; 3D display, pixel array, column,
theoretical pixel, THREE W DIMENSION+, PIXEL MATRIX, FIRST VIEW, SECOND VIEW, SUB W PIXEL?, GREY SCALE?,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

PX CN 104680966 A (BOE TECHNOLOGY GROUP CO., LTD. et al.), 03 June 2015 1-10
(03.06.2015), claims 1-10, description, paragraphs 45-85, and figures 1-11

PX CN 104599625 A (BOE TECHNOLOGY GROUP CO., LTD. et al.), 06 May 2015 1-10
(06.05.2015), claims 1-14, description, paragraphs 44-89, and figures 1-12

A CN 103676277 A (SHENZHEN CHINA STAR OPTOELECTRONICS TECHNOLOGY 1-10
CO.,LTD.), 26 March 2014 (26.03.2014), description, paragraphs 27-38, and figures 4-6

A CN 102663965 A (SHENZHEN CHINA STAR OPTOELECTRONICS TECHNOLOGY 1-10
CO., LTD.), 12 September 2012 (12.09.2012), the whole document

A CN 101408931 A (MVTEC SOFTWARE GMBH), 15 April 2009 (15.04.2009), the whole 1-10
document

A EP 1811458 A1 (ST MICROELECTRONICS RESEARCH & DEVELOPMENT 1-10
LIMITED), 25 July 2007 (25.07.2007), the whole document

X Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents:
“A” document defining the general state of the art which is not
considered to be of particular relevance
“E” earlier application or patent but published on or after the
international filing date
“L”  document which may throw doubts on priority claim(s) or

which is cited to establish the publication date of another
citation or other special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or
other means

“P” document published prior to the international filing date
but later than the priority date claimed

“T” later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

“X” document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone

“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person
skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search
23 December 2015 (23.12.2015)

Date of mailing of the international search report
06 January 2016 (06.01.2016)

Name and mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimenqgiao
Haidian District, Beijing 100088, China

Facsimile No.: (86-10) 62019451

Authorized officer
LI, Xiugai
Telephone No.: (86-10) 82245660

Form PCT/ISA/210 (second sheet) (July 2009)

16




EP 3 273 433 A1

International application No.

INTERNATIONAL SEARCH REPORT

PCT/CN2015/091998

5

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
10 A EP 2348483 A1 (VU MEDISCH CENTRUM), 27 July 2011 (27.07.2011), the whole 1-10

document

15
20
25
30
35
40
45
50
55 Form PCT/ISA/210 (continuation of second sheet) (July 2009)

17



EP 3 273 433 A1

INTERNATIONAL SEARCH REPORT

X X International application No.
Information on patent family members

10

15

20

25

30

35

40

45

50

55

PCT/CN2015/091998
Patent Documents referred Publication Date Patent Family Publication Date
in the Report

CN 104680966 A 03 June 2015 None

CN 104599625 A 06 May 2015 None

CN 103676277 A 26 March 2014 WO 2015085619 A1 18 June 2015
US 2015168735 Al 18 June 2015

CN 102663965 A 12 September 2012 WO 2013155731 Al 24 October 2013
CN 102663965 B 09 April 2014
US 8928650 B2 06 January 2015
US 2013278582 Al 24 October 2013
US 2015062109 A1 05 March 2015
US 9082329 B2 14 July 2015

CN 101408931 A 15 April 2009 US 8379014 B2 19 February 2013
EP 2048599 Al 15 April 2009
US 2009096790 A1 16 April 2009
AT 452379 T 15 January 2010
JP 2009093611 A 30 April 2009
JP 4785880 B2 05 October 2011
EP 2048599 B1 16 December 2009
CN 101408931 B 20 February 2013
DE 602007003849 D1 28 January 2010

EP 1811458 Al 25 July 2007 US 8115780 B2 14 February 2012
US 2007257936 Al 08 November 2007

EP 2348483 Al 27 July 2011 EP 1846890 A2 24 October 2007
WO 2006080836 A2 03 August 2006
US 8180148 B2 15 May 2012
US 2008317305 Al 25 December 2008

Form PCT/ISA/210 (patent family annex) (July 2009)

18




EP 3 273 433 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

« CN 201510122373 [0048]

19



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

