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METHOD, APPARATUS, AND SYSTEM FOR
CONTROLLING THREE DIMENSIONAL
DISPLAYS

TECHNICAL FIELD

[0001] The present invention relates to a field of three
dimensional display technologies, and particularly, to a
method, apparatus, and system for controlling three dimen-
sional displays.

BACKGROUND

[0002] With a development in science and technology, a
three dimensional stereoscopic display, especially a naked
eye three dimensional stereoscopic display, has become one
of the inexorable trends in the display field. As illustrated in
FIG. 1, a naked eye three dimensional display device com-
prises: a backlight source 1, a display panel 2 and a liquid
crystal raster device 3; wherein the display panel 2 comprises
left eye sub-pixels for providing a left eye image and right eye
sub-pixels for providing a right eye image; the liquid crystal
raster device 3 is an optical device capable of presenting a
light shielded area 3a and a light transmitted area 35 arranged
periodically and alternatively; and the basic principle thereof
is as follows: the backlight source 1 provides the display
panel 2 with backlight, lights emitted from the left eye sub-
pixels and the right eye sub-pixels of the display panel 2 are
incident on different fields of view through the light transmit-
ted area 3bofthe liquid crystal raster device 3, and the left and
right eyes of a viewer also fall on the different fields of view,
thereby a three dimensional perception is produced.

[0003] Asillustrated in FIG. 2, the prior art generally drives
the liquid crystal raster device by an alternating current
square wave voltage, and the driving electric field 5 formed in
the liquid crystal raster device changes with an alternating
current driving voltage signal 6. When the alternating current
driving voltage signal 6 changes to a negative direction from
a positive direction, the driving electric field 5 within the
liquid crystal raster device also changes to a negative value
from a positive value along with the change in the alternating
current driving voltage signal 6 (it will be similar when the
alternating current driving voltage signal 6 changes to the
positive direction from the negative direction). At this time,
electrons in liquid crystal molecules are rearranged and the
liquid crystal molecules deflect, such that a brightness of the
light shielded area in the liquid crystal raster device
decreases, a transmittance rises, and a light leaking phenom-
enon may occur.

[0004] The light shielded area shields lights emitted from
the right eye sub-pixel for the left eye of the viewer, and
shields lights emitted from the left eye sub-pixel for the right
eye of the viewer. When the transmittance of the light
shielded area in the liquid crystal raster device rises to a
certain threshold and the light leaking occurs, the left eye of
the viewer would view inevitably the lights emitted from the
right eye sub-pixel and the right eye of the viewer inevitably
would view the lights emitted from the left eye sub-pixel, that
is, an image crosstalk occurs.

SUMMARY

[0005] The present disclosure provides a method, appara-
tus and system for controlling three dimensional displays to
reduce the image crosstalk existing in the prior art.
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[0006] The method for controlling three dimensional dis-
plays according to the embodiments of the present invention,
comprises:

[0007] acquiring a current time when a liquid crystal raster
device is driven by an alternating current driving voltage
signal;

[0008] shutting down a backlight source when the current
time is within a setting period of time included in an input
period of the alternating current driving voltage signal,
wherein the setting period of time refers to a period of time
during which a polarity of the alternating current driving
voltage signal changes such that an image crosstalk is gener-
ated when the backlight source is in a normal-open state.
[0009] An apparatus for controlling three dimensional dis-
plays according to the embodiments of the present invention
comprises:

[0010] anacquisition unit for acquiring a current time when
aliquid crystal raster device is driven by an alternating current
driving voltage signal;

[0011] a shutting-down unit for shutting down a backlight
source when the current time is within a setting period of time
included in an input period of the alternating current driving
voltage signal, wherein the setting period of time refers to a
period of time during which a polarity of the alternating
current driving voltage signal changes such that an image
crosstalk is generated when the backlight source is in a nor-
mal-open state.

[0012] A system for controlling three dimensional displays
according to the embodiments of the present invention com-
prises:

[0013] adisplay panel;

[0014] abacklight source located on a light incident side of
the display panel;

[0015] aliquid crystal raster device located on a light out-
going side of the display panel or between the backlight
source and the display panel,

[0016] a control module, connected with the backlight
source, the liquid crystal raster device and the display panel,
respectively, for acquiring a current time when a liquid crystal
raster device is driven by an alternating current driving volt-
age signal and shutting down a backlight source when the
current time is within a setting period of time included in an
input period of the alternating current driving voltage signal,
wherein the setting period of time refers to a period of time
during which a polarity of the alternating current driving
voltage signal changes such that an image crosstalk is gener-
ated when the backlight source is in a normal-open state.
[0017] Inthe solution according to the embodiments of the
present invention, since the backlight source is shut down and
stops providing backlight to the display panel when the cur-
rent time is within the setting period oftime, the display panel
displays black, so that a left eye image and a right eye image
are prevented from entering into error regions of view, the
image crosstalk is reduced and a display quality is improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] FIG. 1is a schematic view illustrating a structure of
a three dimensional display device;

[0019] FIG. 2 is a graph of relationship among a brightness
of the light shielded area, a driving electronic field and an
alternating current driving voltage signal of the three dimen-
sional display device;
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[0020] FIG.3isaschematic flowchart illustrating a method
for controlling three dimensional displays according to the
embodiments of the present invention;

[0021] FIG.4isa schematic view illustrating a principle of
one implementation of the method for controlling three
dimensional displays according to the embodiments of the
present invention;

[0022] FIG. 5is a schematic view illustrating a structure of
an apparatus for controlling three dimensional displays
according to the embodiments of the present invention;
[0023] FIG. 6is a schematic view illustrating a structure of
asystem for controlling three dimensional displays according
to the embodiments of the present invention,

[0024] FIG. 7 is a schematic view illustrating the control-
ling principle of one implementation of the three dimensional
display controlling system according to the embodiments of
the present invention.

REFERENCE NUMERALS IN THE FIGURES

[0025] 1—backlight source; 2—display panel; 3—liquid
crystal raster device; 3a—Ilight shielded area; 36—Ilight
transmitted area; 4—transmittance of the light shielded
area; 5—driving electronic field; 6—alternating current
driving voltage signal; 7—transmittance threshold,
8—scan signal; 9—control module; 10—acquisition unit;
11—shutting-down unit

DETAILED DESCRIPTION

[0026] Inorder to reduce the image crosstalk existing in the
prior art, the embodiments of the present invention provide a
method, apparatus and system for controlling three dimen-
sional displays.

[0027] A method for controlling three dimensional dis-
plays according to the embodiments of the present invention,
comprises:

[0028] acquiring a current time at which a liquid crystal
raster device is driven by an alternating current driving volt-
age signal;

[0029] shutting down a backlight source when the current
time is within a setting period of time included in an input
period of the alternating current driving voltage signal,
wherein the setting period of time refers to a period of time
during which a polarity of the alternating current driving
voltage signal changes such that an image crosstalk is gener-
ated when the backlight source is in a normally-open state.
[0030] Asillustrated in FIG. 3, a specific flow of the method
for controlling three dimensional displays according to the
embodiments of the present invention is as follows:

[0031] Step 101, acquiring the current time at which the
liquid crystal raster device is driven by the alternating current
driving voltage signal;

[0032] Step 102, judging whether the current time is within
the setting period of time included in the input period of the
alternating current driving voltage signal, and if so, a step 103
is performed, otherwise, the process returns to the Step 101;
[0033] Step 103, shutting down the backlight source.
[0034] Reasons for driving the liquid crystal raster device
by adopting the alternating current driving voltage signal are:
the liquid crystal molecules would be polarized if the polarity
of the driving voltage remains unchanged, and the liquid
crystal molecule needs a long time to restore to an original
state when the driving voltage is withdrawn, while the polar-
ity of the driving voltage changes in a certain frequency when
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the alternating current driving voltage signal is adopted, so
that the liquid crystal molecule may restore to its original state
in a short time, but it may be easy to cause an increase in a
transmittance 4 of the light shielded area and generate the
image crosstalk. As illustrated in FIG. 4, the setting period of
time in the embodiment of the present invention is the period
of time during which the image crosstalk is generated in the
prior art. The setting period of time may be derived from a
transmittance threshold 7 or a brightness threshold of the light
shielded area in the liquid crystal raster device, wherein the
transmittance threshold 7 is a critical value of the transmit-
tance of the light shielded area, which results in the image
crosstalk, and the brightness threshold is a critical value of a
brightness of the light shielded area, which results in the
image crosstalk. The transmittance threshold and the bright-
ness threshold may be determined in accordance with profes-
sional experiences or professional standards, for example,
according to the professional experiences, human eyes may
perceive the image crosstalk obviously when the transmit-
tance is above a certain value, and this value may be defined
as the transmittance threshold. In particular, the transmittance
threshold or the brightness threshold may be determined
firstly in accordance with the professional experiences and
the professional standards, and then the setting period of time
may be derived from the transmittance threshold or the
brightness threshold.

[0035] In the embodiments of the present invention, since
the backlight source is shut down and stops providing back-
light to the display panel when the current time is within the
setting period of time, the display on the display panel is
black, so that the left eye image and the right eye image are
prevented from entering into error regions of view, the image
crosstalk is reduced and a display quality is improved.

[0036] A frequency of the alternating current driving volt-
age signal is preferably smaller than a setting frequency
threshold, because in each period of the alternating current
driving voltage signal, the backlight source would be shut
down every time when the current time is within the set period
of time, and decreasing of the frequency of the alternating
current driving voltage signal facilitates to reduce a frequency
at which the backlight source is shut down and in turn
decrease a time proportion of shutting down the backlight
source, so that an influence on the entire display brightness of
the three dimensional display device by the method according
to the embodiments of the present invention can be decreased
to alower level. The setting frequency threshold is derived by
testing or calculating according to requirements for the entire
display brightness of the three dimensional display apparatus.
The smaller the frequency of the alternating current driving
voltage signal is, the better it is theoretically, but it is also
needed to consider a requirement for a restore time of the
liquid crystal molecule, when the frequency of the alternating
current driving voltage signal is smaller than the setting fre-
quency threshold.

[0037] In the method according to the embodiments of the
present invention, the setting period of time is within a period
of time during which one row of sub-pixels (when the display
panel is in a row scanning mode) or one column of sub-pixels
(when the display panel is in a column scanning mode) in the
display panel are scanned. That is to say, the time when the
backlight source is shut down coincides with the time when
one row or one column of sub-pixels are scanned and charged,
which facilitates to further reduce the image crosstalk and
improve the display quality.
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[0038] Asillustrated in FIG. 5, an apparatus for controlling
three dimensional display according to the embodiments of
the present invention, comprises:

[0039] an acquisition unit 10 for acquiring a current time at
which a liquid crystal raster device is driven by an alternating
current driving voltage signal;

[0040] a shutting-down unit 11 for shutting down a back-
light source when the current time is within a setting period of
time included in an input period of the alternating current
driving voltage signal, wherein the setting period of time
refers to the period of time when a polarity of the alternating
current driving voltage signal changes such that an image
crosstalk is generated when the backlight source is in a nor-
mally-open state.

[0041] The setting period of time is derived from the trans-
mittance threshold or the brightness threshold of the light
shielded area in the liquid crystal raster device, wherein the
transmittance threshold is the critical value of the transmit-
tance leading to the image crosstalk, and the brightness
threshold is the critical value of the brightness leading to the
image crosstalk.

[0042] The frequency of the alternating current driving
voltage signal is smaller than a setting frequency threshold.
[0043] The setting period of time is within the period of
time when one row of sub-pixels or one column of sub-pixels
in the display panel are scanned.

[0044] As illustrated in FIG. 6, a system for controlling
three dimensional displays according to the embodiments of
the present invention, comprises:

[0045] a display panel 2;

[0046] a backlight source 1 located on a light incident side
of the display panel 2;

[0047] a liquid crystal raster device 3 located on a light
outgoing side of the display panel 2 or between the backlight
source and the display panel,

[0048] a control module 9, connected with the backlight
source 1, the liquid crystal raster device 3 and the display
panel 2, respectively, for acquiring a current time when the
liquid crystal raster device is driven by an alternating current
driving voltage signal, and shutting down a backlight source
when the current time is within a setting period of time
included in an input period of the alternating current driving
voltage signal, wherein the setting period of time refers to a
period of time during which the polarity of the alternating
current driving voltage signal changes when the backlight
source is in a normal-open state such that an image crosstalk
is generated.

[0049] The liquid crystal raster device may be a liquid
crystal parallax barrier, and is preferably implemented by
using a liquid crystal shutter slit raster device in the embodi-
ments of the present invention. The liquid crystal shutter slit
raster device is a TN (Twisted Nematic) mode of liquid crystal
display panel, it is light transmitted entirely when no power is
supplied, so that the display device may perform a conven-
tional two dimensional display; and it becomes a slit raster
spaced by black and white stripes (the black stripe is the light
shielded area, and the area between the adjacent black stripes
1s the light transmitted area of the white strip) when the power
is supplied. At this time, the display device may perform the
three dimensional display.

[0050] In connection with FIG. 7, a controlling process of
one specific embodiment of the system for controlling three
dimensional displays according to the embodiments of the
present invention is as follows.
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[0051] The control module receives a scan signal 8 of the
display panel, assuming that the frequency of the scan signal
8 is 100 Hz, that is, the image of the display panel is scanned
once every 1/100 second.

[0052] An optimal value of the frequency of the alternating
current driving voltage signal for driving the liquid crystal
raster device is determined according to tests, assuming that
the frequency is 5 Hz, that is, the alternating current driving
voltage signal makes a positive-negative change every 1/10
seconds.

[0053] When the control module receives the first scan
signal, the alternating current driving voltage signal starts to
drive the liquid crystal raster device, at the same time the
backlight source is turned on and the display panel starts to
scan.

[0054] When the control module receives the eleventh scan
signal, the alternating current driving voltage signal changes
to a negative direction voltage, at this time, the transmittance
of the light shielded area in the liquid crystal raster device
may increase and be greater than the threshold of the setting
transmittance within a period of time t, and thus the backlight
source is shut down during the period of time t and turned on
after the period of time t lapses.

[0055] Similarly, when the control module receives the
twenty-first scan signal, the backlight source is shut down
during the period of time t and is turned on after the period of
time t lapses.

[0056] Obviously, those skilled in the art can make various
variations and modifications to the present invention without
departing from the spirit and scope of the present invention.
As such, the present invention is intended to include these
variations and modifications if these variations and modifi-
cations fall into the scope of the claims and their equivalent
technologies of the present invention.

What is claimed is:

1. A method for controlling three dimensional displays,
comprising:

acquiring a current time when a liquid crystal raster device

is driven by an alternating current driving voltage signal;

shutting down a backlight source when the current time is
within a setting period of time included in an input
period of the alternating current driving voltage signal,
wherein the setting period of time refers to a period of
time during which a polarity of the alternating current
driving voltage signal changes such that an image
crosstalk is generated when the backlight source is in a
normal-open state.

2. The method of claim 1, wherein the setting period of
time is obtained from a transmittance threshold or a bright-
ness threshold of a light shielded area in the liquid crystal
raster device, the transmittance threshold is a critical value
whichresults in animage crosstalk, and the brightness thresh-
old is a critical value which results in the image crosstalk.

3. The method of claim 1, wherein the frequency of the
alternating current driving voltage signal is smaller than a
setting frequency threshold.

4. The method of claim 1, wherein the setting period of
time is within a period of time during which one row of
sub-pixels or one column of sub-pixels in the display panel is
scanned.

5. An apparatus for controlling three dimensional displays,
comprising:
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an acquisition unit for acquiring a current time when a
liquid crystal raster device is driven by an alternating
current driving voltage signal;

a shutting-down unit for shutting down a backlight source
when the current time is within a setting period of time
included in an input period of the alternating current
driving voltage signal, wherein the setting period of time
refers to a period of time during which a polarity of the
alternating current driving voltage signal changes such
that an image crosstalk is generated when the backlight
source is in a normal-open state.

6. The apparatus of claim 5, wherein the setting period of
time is obtained from a transmittance threshold or a bright-
ness threshold of a light shielded area in the liquid crystal
raster device, the transmittance threshold is a critical value
which results in animage crosstalk, and the brightness thresh-
old is a critical value which results in the image crosstalk.

7. The apparatus of claim 5, wherein the frequency of the
alternating current driving voltage signal is smaller than a
setting frequency threshold.

8. The apparatus of claim 5, wherein the set period of time
is within a period of time during which one row of sub-pixels
or one column of sub-pixels in the display panel is scanned.
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9. A system for controlling three dimensional displays,

comptrising:

a display panel;

a backlight source located on a light incident side of the
display panel,

a liquid crystal raster device located on a light outgoing
side of the display panel or between the backlight source
and the display panel;

a control module, connected with the backlight source, the
liquid crystalraster device and the display panel, respec-
tively, for acquiring a current time when the liquid crys-
tal raster device is driven by an alternating current driv-
ing voltage signal and shutting down the backlight
source when the current time is within a setting period of
time included in an input period of the alternating cur-
rent driving voltage signal, wherein the setting period of
time refers to a period of time during which a polarity of
the alternating current driving voltage signal changes
such that an image crosstalk is generated when the back-
light source is in a normal-open state.

10. The system of claim 9, wherein the liquid crystal raster

device is a liquid crystal parallax barrier.
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