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(57) ABSTRACT

A display device and a method for regulating a viewing angle
of'a display device are provided and can realize the automatic
regulation of angle. The display device comprises: a display
main body (1); a base (2); at least three voice receiving
devices (3) configured to receive voice information from out-
side of the display device and arranged on the display main
body (1) and/or on the base (2), and projections, on a hori-
zontal plane, of the voice receiving devices (3) being not
located in a same straight line; a control device configured for
recording a time point when it receives the voice information
inputted by each of the voice receiving devices (3), calculat-
ing time difference between time points when any two of the
voice receiving devices (3) receive the voice information,
determining a location where the voice information is emitted
according to the time difference and sending out a rotating
instruction; and a rotation device (4) configured for rotating
the display main body (1) according to the rotating instruc-
tion.
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DISPLAY DEVICE AND METHOD FOR
REGULATING VIEWING ANGLE OF
DISPLAY DEVICE

TECHNICAL FIELD

[0001] At least one embodiment of the present disclosure
relates to a display device and a method for regulating a
viewing angle of a display device.

BACKGROUND

[0002] With the improvement of science and technology
levels, living quality has been the pursuance of people, and
display devices are becoming common electronic products.
At present, it is possible to regulate the viewing angle of a
display device as required by viewers, so that the viewers can
obtain an easeful viewing effect.

SUMMARY

[0003] At least one embodiment of the present disclosure
provides a display device and a method for regulating a view-
ing angle of a display device, so as to achieve automatic
rotation of the display device.

[0004] At least one embodiment of the present disclosure
provides a display device, which comprises: a display main
body; a base for supporting the display main body; at least
three voice receiving devices, configured to receive voice
information from outside of the display device and arranged
on the display main body and/or on the base, projections, on
a horizontal plane, of the voice receiving devices being not
located in a same straight line; a control device, configured for
recording a time point when the control device receives the
voice information inputted by each of the voice receiving
devices, calculating time difference between time points
when any two of the voice receiving devices receive the voice
information, determining a location where the voice informa-
tion is emitted according to the time difference and sending
out a rotating instruction; and a rotation device configured for
rotating the display main body according to the rotating
instruction.

[0005] At least one embodiment of the present disclosure
also provides a method for regulating a viewing angle of a
display device, and the method comprises: receiving voice
information emitted from outside of the display device
through at least three voice receiving devices; recording a
time point when the voice information, each of the voice
receiving devices inputs, is received, calculating time differ-
ence between time points when any two of the voice receiving
devices receive the voice information, to determine a location
where the voice information is emitted and to send out a
rotating instruction; and rotating the display main body
according to the rotating instruction.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Inorder to clearly illustrate the technical solution of
the embodiments of the disclosure, the drawings of the
embodiments will be briefly described in the following; it is
obvious that the described drawings are only related to some
embodiments of the disclosure and thus are not limitative of
the disclosure.

[0007] FIG.1isa front view of a display device in embodi-
ment 1 of the present disclosure;

[0008] FIG.2 is aside view of a display device in embodi-
ment 1 of the present disclosure;
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[0009] FIG. 3 is a top view of a display device in embodi-
ment 1 of the present disclosure;

[0010] FIG. 4 is a schematic diagram of a display device in
embodiment 1 of the present disclosure;

[0011] FIG. 5 is a schematic diagram illustrating calcula-
tion of a viewing angle of a display device in embodiment 1 of
the present disclosure;

[0012] FIG. 6 is a flow chart showing a method for regulat-
ing to viewing angle of a display device in embodiment 2 of
the present disclosure; and

[0013] FIG. 7 is a flow chart showing a method for regulat-
ing a viewing angle of a display device in embodiment 3 of the
present disclosure.

REFERENCE NUMERALS

[0014] 1: display main body; 2: base; 3: voice receiving
device; 4: rotation device; 5: camera.

DETAILED DESCRIPTION

[0015] In order that those skilled in the art understand the
technical solution of the present disclosure better, a further
detailed description for the present disclosure will be made in
conjunction with the drawings and specific embodiments.
[0016] The inventors of the present application noted that
the realization of a method for regulating an angle usually
comprises: regulating the angle of a display device through
manual regulation or repeated control/regulation by means of
remote controller, or the like, so as to obtain an easeful view-
ing angle. In such a method, however, it is required for a
viewer to operation repeatedly before obtaining an easeful
viewing angle. With the growth of the techniques, another
method for regulating a viewing angle of a display device is
also achieved by adopting a method in which an image pick-
up apparatus is assembled onto the display device to capture
pictures of a viewer to determine the location of the viewer.
However, when there are a plurality of head portraits of view-
ers within the range of the pictures captured by the image
pick-up apparatus, it is difficult to determine which is the
viewer and which belongs to an interference head portrait,
therefore, such a method cannot determine accurately the
location of the viewer, and cannot ensure a real viewer to
obtain a preferred viewing angle upon regulating the angle of
a display device.

Embodiment 1

[0017] As illustrated in FIGS. 1 to 5, the present embodi-
ment provides a display device comprising a display main
body 1, a base 2, a control device, a rotation device 4 and at
least three voice receiving devices 3; the base 2 is configured
for supporting the display main body 1; the at least three voice
receiving devices 3 are configured to receive voice informa-
tion from the outside of the display device, the voice receiving
devices are arranged on the display main body 1 and/or on the
base 2, and projections, on a horizontal plane, of the voice
receiving devices are not located in a same straight line; the
control device is configured for recording a time point when
the control device receives the voice information inputted by
each of the voice receiving devices 3, calculating time differ-
ence between time points when any two of the voice receiving
devices 3 receive the voice information, determining a loca-
tion where the voice information is emitted according to the
time difference, and sending out a rotating instruction to the
rotation device 4; and the rotation device 4 is configured to
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rotate the display main body 1 according to the rotating
instruction sent out by the control device and sent out after the
determination of the location where the voice information is
emitted.

[0018] Atleastthree voice receiving devices 3 are provided
on the display main body 1 and/or the base 2 of the display
device of this embodiment, and therefore according to the
principle of the TDOA (Time Difference Of Arrival) direc-
tion-finding/positioning method (i.e., a positioning method
based on time difference), the relative distances among the
voice receiving devices 3 are known, and the distances by
which the voice information (sound) travels to the voice
receiving devices 3 are distinct from each other, time differ-
ence occurs among the time points when the voice receiving
devices 3 receive the voice information respectively, thus, by
recording such time difference, it is possible to work out the
relative location between the voice information and each of
the voice receiving devices 3, determine the location where
the voice information is emitted, and in turn calculate the
angle 0 between the connecting line, from the location where
the voice information is emitted to the center point of the
display surface of the display main body 1, and the line that
passes the center point and extends in the horizontal direction
(i.e., the x-axis) on the display surface of the display main
body. As a result, the rotation device 4 can rotate the display
main body 1 based on the angle 6. The display device pro-
vided by this embodiment can intelligently determine the
location where the voice information is emitted, and rotate the
display main body 1 through the rotation device 4, so that the
one presenting the voice information can watch the picture
shown by the display device, and thus automatic rotation of
the display device is achieved.

[0019] In one example, the display device of this embodi-
ment can further comprise a voice recognition device, in
which voice information is prestored, the voice recognition
device is used for analyzing whether the voice information
received by any one of the voice receiving devices 3 matches
the voice information prestored therein, and transmitting an
analysis result to the control device, then the control device
controls whether the rotation device 4 is to operate or not
based on the analysis result. If the rotation device 4 is to
operate, the control device determines the location where the
voice information is emitted according to the time difference,
and sends out a rotating instruction so as to control the rota-
tion device 4 to rotate the display main body; or otherwise, the
voice recognition device continues and returns to check
whether the voice information received by the voice receiving
device is the voice information set therein. The voice recog-
nition device is usually prestored with relevant voice infor-
mation, for example, for ahousehold display device, the voice
recognition device can be stored with voice information of the
family members (for example, tone, audio frequency and
similar information that can represent every member),
thereby, it is possible to prevent the voice recognition device
from disturbance of other surrounding sound and then allow
for even more accurate determination about the location
where the voice information is emitted. Of cause, when the
display device is applied in different sites, voice information
within the voice recognition device can also be preset, so that
the display device can perform automatic rotation even more
accurately.

[0020] In at least one example, the control device com-
prises: a storage unit for storing an optimal viewing angle
range when a viewer watches the display main body 1 at the
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location where the voice is emitted, and the viewing angle
range is [w+k, 180°-w-k], in which to is set with different
numeric values based on different modes of the display
device, and 0°<k=<90°-w. Itis to be noted that when k=0°, the
optimal viewing angle range is [w, 180°-w], and because to is
the minimal limit for the viewing angle of a display device
caused by the hardware of the display device per se, the region
[w, 180°-w] is also the maximal viewing angle range for the
display device. For example, a display device of FFS mode
has an w value of 10°, and when k=0°, its maximal (optimal)
viewing angle is in arange of[10°, 170°]; and a display device
of VA mode has an w value of 20°, and when k=0°, its
maximal (optimal) viewing angle is in a range of [20°, 160°].
Of course, k can be set to be 10°, 20°, 30° or the like to even
more greatly meet the viewing requirement of users, here a
display device of FFS mode is also taken as an example, and
when k is set to be 10°, 20° or 30° respectively, corresponding
optimal viewing angle range for this display device are [20°,
160°], [30°,150°] or [40°, 140°], respectively, and further, the
value of'k can be variable according to different requirements
of the users.

[0021] In one example, when the viewing angle range is
[w+k,180°-m-k], that the control device sends a rotating
instruction after determining the location where the voice
information is emitted so as to control the rotation device 4
rotate the display main body 1, for example, comprises: based
on the location, determined by the control device, where the
voice information is emitted, the control device calculates the
angle 0 between the connecting line, from the center point on
a display surface of the display main body 1 to the location
where the voice information is emitted, and the line that
passes the center point and extends in a horizontal direction
onthe display surface, then determines whether this angle 0 is
within the optimal viewing angle range; and if the angle 0 is
out of the optimal viewing angle range, the control device
controls the rotation device 4 to rotate the display main body,
until the display main body is rotated into the optimal viewing
angle range.

[0022] Inone example, that if the angle 0 is not within the
optimal viewing angle range, the control device controls the
rotation device 4 to rotate the display main body, until the
display main body 1 is rotated into the optimal viewing angle
range, for example, comprises: the control device is config-
ured to work out, based on the angle 0, a rotation angle o, by
which the rotation device 4 is to rotate the display main body,
and control the rotation device 4 to rotate the display main
body 1;

when 0e[0°,0+k),0=0-w-k;
when 0€(270°,360°],0=0-0—k—360°; and

when 6e(180°-w—k 270°],06=6—(180°—w—k);

in which the plus-minus of the value for the rotation angle o
corresponds respectively to the clockwise rotation direction
and anticlockwise rotation direction of the display main body
when viewing the display main body from the top: when o is
positive, the display main body is rotated clockwise, and
when o is negative, the display main body is rotated anti-
clockwise.

[0023] Taking a display device of FFS model as an
example, ®=10°, k=10°, when the calculated angle 6=5°, the
rotation angle 0=0-w-k=5°-10°-10°=-15°, in this case, the
rotation device 4 rotates the display main body 1 anticlock-
wise by a rotation angle o of 15°; when 6=280°, the rotation
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angle 0=0-w-360°-k°=280°-10°-360°-10°=-100°, in this
case, the rotation device 4 rotates the display main body 1
anticlockwise by a rotation angle o of 100°; and when
0=260°, the rotation angle 0=0-(180°-w-k)=260°-(180°-
10°-10°)=100°, and in this case, the rotation device 4 rotates
the display main body 1 clockwise by a rotation angle o of
100°.

[0024] In order for esthetic appearance and the principle of
saving costs, in at least one example, the voice receiving
devices 3 can be provided on the base 2, and the voice receiv-
ing devices are located in an identical plane. In at least one
example, the number of the voice receiving devices 3 can be
three. In at least one example, the each of the voice receiving
devices 3 can be a microphone. For example, as illustrated in
FIG. 5, the locations, where three voice receiving devices (for
example, microphones) 3 are provided, are used to establish a
coordinate system, the coordinates for the three points are
(x1,0), (x2, 0) and (0, y1), respectively; if the location where
the voice information is emitted has a coordinate (X, y),
because the distances that the voice information transmits
from the location where the voice information is emitted to
the three microphones, respectively, are different, thus there
is time difference among the time points that the three micro-
phones respectively receive the voice information, but the
sound has a constant propagation speed, by analyzing the
time difference and the speed of sound through the control
device, the relative location between the location where the
voice information is emitted and each of the three micro-
phones can be worked out, and thus the location where the
voice information is emitted is determined, that is to say, the
angle 0 between a line that passes a center point of a display
surface of the display device and extends in a horizontal
direction, and a connecting line from the location where the
voice information is emitted to the center point can be worked
out.

[0025] In atleast one example, the rotation device 4 can be
a step motor. In at least one example, the rotation device 4
drives the display main body 1 by a rotation angle in a range
from 0° to 360°. Due to the fact that the rotation device 4 can
control the display device to perform a 360° rotation, no
matter where the voice information is emitted, it is possible to
watch the picture shown by the display device better.

[0026] Of course, in order to achieve a video function, in at
least one example, the display device can further comprise a
camera 5 provided at a frame of the display main body 1.
[0027] The display device of this embodiment can achieve
a function of automatic rotation, and thus such a display
device is even more intelligent.

Embodiment 2

[0028] With respect to FIG. 6, this embodiment provides a
method for regulating a viewing angle of a display device, and
this method for regulating the viewing angle of the display
device comprises: receiving voice information emitted from
the outside of the display device through at least three voice
receiving devices; recording a time point when the voice
information inputted by each of the voice receiving devices is
received, calculating time difference between time points
when any two of the voice receiving devices receive the voice
information, so as to determine the location where the voice
information is emitted and send out a rotating instruction; and
rotating the display main body based on the rotating instruc-
tion. The display device can be the one in embodiment 1,
which comprises a display main body 1, a base 2 for support-
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ing the display main body 1, at least three voice receiving
devices, a control device and a rotation device. In this case,
the method for regulating the viewing angle of the display
device can comprise steps 1 to 5 described as follows, and a
detailed introduction about these steps will be afforded.

[0029] Step one, a detection function of the display device
is started, voice information emitted from the outside of the
display device is received through at least three voice receiv-
ing devices 3 provided on the display main body 1 and/or the
base 2, and the received voice information is outputted to the
control device.

[0030] Step two, the control device records a time point
when the control device receives the voice information input-
ted by each of the voice receiving devices 3, and calculates
time difference between time points when any two of the
voice receiving devices 3 receive the voice information.

[0031] Step three, the control device determines the loca-
tion relationship between the location, where the voice infor-
mation is emitted, and a display surface of the display main
body 1, based on the time difference.

[0032] For example, the step three can comprise: the con-
trol device determines the location where the voice informa-
tion is emitted, based on the time difference, then works out
the angle 6 between the line that passes the center point of the
display surface of the display main body 1 and extends in a
horizontal direction on the display surface, and the connect-
ing line from the center point to the location where the voice
information is emitted, and determines whether the angle 0 is
within the optimal viewing angle range [w+k,180°-m-k],
which is set in a storage unit of the display device, and in
which o is set to be different numeric values based on the
display device of different modes, and 0°<k=90°-w. Itis to be
noted that when k=0°, the optimal viewing angle range is [,
180°-w], and because to is a minimal limit for the viewing
angle of a display device caused by the hardware of the
display device per se, here the region [, 180°-w] also means
a maximal viewing angle range for the display device. For
example, the display device of FFS mode has an w value of
10°, and when k=0°, its maximal (optimal) viewing angle is in
arange of [10°, 170°]; and a display device of VA mode has an
 value 0f20°, and when k=0°, its maximal (optimal) viewing
angle is in a range of [20°, 160°]. Of course, k can be set to be
10°, 20°, 30° or the like so as to even more greatly meet the
viewing requirement of users. Here a display device of FFS
mode is also taken as an example, when k is set to be 10°, 20°
or 30° respectively, the corresponding optimal viewing angle
range for this display device is [20°, 160°], [30°, 150°] or
[40°, 140°], respectively, and further, the value for k can be
variable according to different requirements of the users. If
the angle 6 is within the optimal viewing angle range [w+k,
180°-wm-k] set in the storage unit of the display device, the
display main body 1 maintains this angle, or otherwise, such
an angle information is sent to the rotation device 4, and then
the display main body 1 is rotated, that is, a step four is
performed.

[0033] Step four, if the angle 0 is out of the optimal viewing
angle range, the control device controls the rotation device 4
to rotate the display main body 1, until the display main body
1 is rotated into the optimal viewing angle range. This step
comprises, for example: the control device is configured for
working out the rotation angle o, by which the rotation device
4 is to rotate the display main body 1, based on the angle 6;
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when 0e[0°,0+k),0=0-w-k;
when 0€(270°,360°],0=0-0—k—360°; and
when 0e(180°-w-%,270°],0=0-(180°-w-k);

in which the plus-minus of the value of the rotation angle o
corresponds respectively to a clockwise rotation direction and
an anticlockwise rotation direction of the display main body
when the display main body is viewed from the top: when o
is positive, the display main body is rotated clockwise, and
when is negative, the display main body is rotated anticlock-
wise.

[0034] Taking a display device of FFS model as an
example, ®=10°, k=10°, when the calculated angle 6=5°, the
rotation angle 0=0-w-k=5°-10°-10°=-15°, and in this case,
the rotation device 4 rotates the display main body 1 anti-
clockwise by a rotation angle o of 15°; when 6=280°, the
rotation angle 0=0-w-360°-k°=280°-10°-360°-10°=-
100°, and in this case, the rotation device 4 rotates the display
main body 1 anticlockwise by a rotation angle o of 100°; and
when 6=260°, the rotation angle 0=0-(180°-w-k)=260°-
(180°-10°-10°)=100°, and in this case, the rotation device 4
rotates the display main body 1 clockwise by a rotation angle
o of 100°.

[0035] Step five, the rotation device 4 rotates the display
main body 1 up to the optimal viewing angle, based on the
rotation angle o calculated by the control device.

Embodiment 3

[0036] With respect to FIG. 7, this embodiment provides a
method for regulating a viewing angle of a display device, and
in this method for regulating the viewing angle of the display
device, before determining the location where the voice infor-
mation is emitted and sending out a rotating instruction, the
method can further comprise: analyzing the received voice
information, and controlling the display main body to rotate
or not based on an analysis result; and if the display main
body being to rotate, then determining the location where the
voice information is emitted, sending out the rotating instruc-
tion, and rotating the display main body based on the rotating
instruction. The display device can be the one of embodiment
1 and comprises the display main body 1, the base 2 for
supporting the display main body 1, at least three voice
receiving devices, the control device and the rotation device.
In this case, a case, in which a voice recognition device is
utilized to analyze whether the voice information received by
a voice receiving device matches voice information stored in
the voice recognition device, is taken as an example, and the
method for regulating the viewing angle of the display device
can comprise steps one to five as follows, and a detail intro-
duction will be made to these steps in the following.

[0037] Step one, a detection function of the display device
is started, the voice information emitted from outside of the
display device is received through at least three voice receiv-
ing devices 3 provided on the display main body 1 and/or the
base 2, and the received voice information is outputted to the
control device.

[0038] Step two, each of the voice receiving devices 3
transmits the received voice information to the voice recog-
nition device, the voice recognition device analyzes whether
the voice information received by the voice receiving device
3 matches the voice information stored therein and transmits
an analysis result to the control device, the control device
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controls the rotation device 4 to operate or not, based on the
analysis result, if yes, step three is performed, and if no, the
process returns to step one.

[0039] Step three, the control device records a time point
when it receives the voice information inputted by each of the
voice receiving devices 3, and calculates time difference
between time points when any two of the voice receiving
devices 3 receive the voice information.

[0040] Step four, the control device determines the location
relationship between the location, where the voice informa-
tion is emitted, and the display surface of the display main
body 1, based on the time difference.

[0041] Forexample, the step four can comprise: the control
device determines the location where the voice information is
emitted, based on the time difference, then works out the
angle 6 between the line that passes the center point of the
display surface of the display main body 1 and extends in a
horizontal direction on the display surface, and the connect-
ing line from the center point to the location where the voice
information is emitted, and determines whether the angle 0 is
within the optimal viewing angle range [w+k, 180°-w-k],
which is set in the storage unit of the display device and in
which to is set to be different numeric values based on the
display device of different modes, and 0°<k=<90°—w. It is to
be noted that, when k=0°, the optimal viewing angle range is
[, 180°-w], and because to is the minimal limit for the
viewing angle of a display device caused by the hardware of
the display device per se, here the region [m, 180°-m] also
means the maximal viewing angle range for the display
device. For example, a display device of FFS mode has an ®
value of 10°, when k=0°, its maximal (optimal) viewing angle
range is [10°, 170°], and a display device of VA mode has an
 value of 20°, when k=0°, its maximal (optimal) viewing
angle range is [20°, 160°]. Of course, k can be set to be 10°,
20°, 30° or the like to even more greatly meet the viewing
requirements of users. Here a display device of FFS mode is
also taken as an example, when k is set to be 10°, 20° or 30°
respectively, corresponding optimal viewing angle range for
this display device is [20°, 160°], [30°, 150°] or [40°, 140°]
respectively, and further, the value for k can be variable
according to different requirements of the users. If the angle
0 is within the optimal viewing angle range [w+k, 180°-w-k]
set in the storage unit of the display device, the display main
body 1 maintains this angle, or otherwise, such angle infor-
mation is sent to the rotation device 4 to rotate the display
main body 1, that is, to perform a step five.

[0042] Step five, if the angle 0 is not within the optimal
viewing angle range, the control device controls the rotation
device 4 to rotate the display main body 1, until the display
main body 1 is rotated into the optimal viewing angle range.
For example, this step comprises: the control device is con-
figured to, based on the angle 0, calculate a rotation angle o,
by which the rotation device 4 rotates the display main body
1;

when 0e[0°,0+k),0=0-w-k;

when 0€(270°,360°],0=0-0—k—360°; and

when 0e(180°-w~k 270°],06=0-(180°~0—k);

in which the plus-minus of the value for the rotation angle o
corresponds respectively to the clockwise rotation direction
and anticlockwise rotation direction of the display main body
when the display main body is viewed from the top: when o
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is positive, the display main body is rotated clockwise, and
when o is negative, the display main body is rotated anti-
clockwise.

[0043] Taking a display device of FFS model as an
example, ®=10°, k=10°, when the calculated angle 6=5°, the
rotation angle 0=0-w-k=5°-10°-10°=-15°, and in this case,
the rotation device 4 rotates the display main body 1 anti-
clockwise by a rotation angle o of 15°; when 6=280°, the
rotation angle 0=0-w-360°-k°=280°-10°-360°-10°=-
100°, and in this case, the rotation device 4 rotates the display
main body 1 anticlockwise by a rotation angle o of 100°; and
when 6=260°, the rotation angle 0=0-(180°-w-k)=260°-
(180°-10°-10°)=100°, and in this case, the rotation device 4
will rotate the display main body 1 clockwise by a rotation
angle o of 100°.

[0044] It is to be noted that, the voice recognition and
determination step, i.e., step two of embodiment three, is a
preferable step, and in order for an even more accurate deter-
mination, a voice recognition device is assembled onto the
display device with voice information prestored therein, and
the voice recognition device is configured for analyzing
whether the voice information received by any one of the
voice receiving device matches the voice information stored
therein, and transmitting an analysis result to the control
device, the control device controls the rotation device to oper-
ate or not, based on the analysis result, and if the rotation
device is to operate, a subsequent step is performed.

[0045] It’s to be understood that the above embodiments
are only exemplary embodiments used for explaining the
principle of the present disclosure; however, the present dis-
closure is not limited thereto. Various modifications and
improvements can be made by the ordinary skilled in this art
without departing from the spirit and essence of the present
disclosure, and all of the modifications and improvements are
within the protective scope of the present disclosure.

[0046] The present application claims the priority of the
Chinese Patent Application No. 201410418405.7, filed on
Aug. 22,2014, the entirety of which is incorporated herein by
reference as a part of the present application.

1: A display device comprising:

a display main body;

a base for supporting the display main body;

at least three voice receiving devices, configured to receive
voice information from outside of the display device,
wherein the voice receiving devices are arranged on the
display main body and/or on the base, and projections,
on a horizontal plane, of the voice receiving devices are
not located in a same straight line;

a control device, configured for recording a time point
when the control device receives the voice information
inputted by each of the voice receiving devices, calcu-
lating time difference between time points when any two
of'the voice receiving devices receive the voice informa-
tion, determining a location where the voice information
is emitted according to the time difference and sending
out a rotating instruction; and

a rotation device, configured for rotating the display main
body according to the rotating instruction.

2: The display device according to claim 1, further com-

prising:

a voice recognition device, provided with voice informa-
tion prestored therein and configured for analyzing
whether the voice information received by any one of the
voice receiving devices matches the voice information
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prestored in the voice recognition device, and for trans-
mitting an analysis result to the control device,

wherein the control device controls the rotation device to
operate or not according to the analysis result, and if the
rotation device is to operate, the control device deter-
mines the location where the voice information is emit-
ted according to the time difference and sends out the
rotating instruction to control the rotation device to
rotate the display main body.

3: The display device according to claim 1, wherein the
control device comprises a storage unit for storing an optimal
viewing angle range [w+k, 180°-w-k], in which the display
main body is viewed from a location where the voice infor-
mation is emitted, wherein w has a certain numeric value
according to different modes of the display device, and
0°<k=90°-m.

4: The display device according to claim 3, wherein

based on the location, determined by the control device,
where the voice information is emitted, the control
device calculates an angle 8 between a connecting line,
from a center point on a display surface of the display
main body to the location where the voice information is
emitted, and a line that passes the center point and
extends in a horizontal direction on the display surface,
and determines whether the angle 0 falls within the
optimal viewing angle range, and

ifthe angle 0 is not within the optimal viewing angle range,

the control device controls the rotation device to rotate
the display main body until the angle 6 is rotated into the
optimal viewing angle range.

5: The display device according to claim 4, wherein if the
angle 0 is not within the optimal viewing angle range, the
control device is configured to, based on the angle 6, calculate
arotation angle o, by which the rotation device is to rotate the
display main body, so as to control the rotation device to
rotate the display main body;

in response to 8e[0°,w+k),0=0-w—k;
in response to 8€(270°,360°],0=0-w-k-360°;

in response to 8e(180°-w—k,270°],0=0-(180°-w—k);
and

wherein where o is positive, the display main body is
rotated clockwise, and where o is negative, the display
main body is rotated anticlockwise.

6: The display device according to claim 1, wherein each of
the voice receiving devices is arranged on the base, and the
voice receiving devices are arranged in a same plane.

7: The display device according to claim 1, wherein a
number of the voice receiving devices is three.

8: The display device according to claim 1, wherein each of
the voice receiving devices comprises a microphone.

9: The display device according to claim 1, wherein the
rotation device comprises a step motor.

10: The display device according to claim 1, wherein a
rotation angle range, by which the rotation device rotates the
display main body, is from 0° to 360°.

11: The display device according to claim 1, further com-
prising: a camera arranged on a frame of the display main
body.
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12: A method for regulating a viewing angle of a display
device, comprising:
receiving voice information emitted from outside of a dis-
play device through at least three voice receiving
devices;

recording a time point when the voice information input by
each of the voice receiving devices inputs is received,
calculating time difference between time points when
any two of the voice receiving devices receive the voice
information, to determine a location where the voice
information is emitted and to send out a rotating instruc-
tion; and

rotating the display main body according to the rotating
instruction.

13: The method for regulating the viewing angle of the
display device according to claim 12, before determining the
location where the voice information is emitted and sending
out the rotating instruction, further comprising:

analyzing the received voice information, and

based on an analysis result, controlling the display main
body to rotate or not,

wherein if the display main body is to rotate, the location
where the voice information is emitted is determined
and the rotating instruction is sent out, and the display
main body is rotated according to the rotating instruc-
tion.

14: The method for regulating the viewing angle of the
display device according to claim 12, wherein

based on the location where the voice information is emit-
ted, an angle 0 is calculated and the angle 6 is provided
between a connecting line, from a center point on a
display surface of the display main body to the location
where the voice information is emitted, and a line that
passes the center point and extends in a horizontal direc-
tion on the display surface, and whether the angle 6 falls
within an optimal viewing angle range [w+k, 180°-m—
k] is determined, wherein w has a certain numeric value
according to different modes of the display device, and
0°<k=90°-w; and

ifthe angle 6 is not within the optimal viewing angle range,
the display main body is rotated, until the angle 6 is
rotated into the optimal viewing angle range.

15: The method for regulating the viewing angle of the
display device according to claim 14, wherein if the angle 0 is
not within the optimal viewing angle range, a rotation angle
0, by which the display main body is to be rotated, is calcu-
lated according to the angle 8, so as to control rotation of the
display main body;
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in response to 8e[0°,w+k),0=0-w—k;
in response to 8€(270°,360°],0=0-w-k-360°;

in response to 8e(180°-w—k,270°],0=0-(180°-w—k);

wherein where o is positive, the display main body is
rotated clockwise, and where o is negative, the display
main body is rotated anticlockwise.

16: The display device according to claim 2, wherein the
control device comprises a storage unit for storing an optimal
viewing angle range [w+k, 180°-w-k], in which the display
main body is viewed from a location where the voice infor-
mation is emitted, wherein w has a certain numeric value
according to different modes of the display device, and
0°<k=90°-m.

17: The display device according to claim 16, wherein

based on the location, determined by the control device,

where the voice information is emitted, the control
device calculates an angle 8 between a connecting line,
from a center point on a display surface of the display
main body to the location where the voice information is
emitted, and a line that passes the center point and
extends in a horizontal direction on the display surface,
and determines whether the angle 0 falls within the
optimal viewing angle range, and

ifthe angle 0 is not within the optimal viewing angle range,

the control device controls the rotation device to rotate
the display main body until the angle 6 is rotated into the
optimal viewing angle range.

18: The display device according to claim 17, wherein if
the angle 0 is not within the optimal viewing angle range, the
control device is configured to, based on the angle 6, calculate
arotation angle o, by which the rotation device is to rotate the
display main body, so as to control the rotation device to
rotate the display main body;

in response to 8e[0°,w+k),0=0-w—k;
in response to 8€(270°,360°],0=0-w-k-360°;

in response to 8e(180°-w—k,270°],0=0-(180°-w—k);

wherein where o is positive, the display main body is
rotated clockwise, and where o is negative, the display
main body is rotated anticlockwise.

19: The display device according to any one of claim 2,
wherein each of the voice receiving devices is arranged on the
base, and the voice receiving devices are arranged in a same
plane.

20: The display device according to any one of claim 3,
wherein each of the voice receiving devices is arranged on the
base, and the voice receiving devices are arranged in a same
plane.



