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(57) Abstract: A display device is disclosed. A display
device according to an embodiment of the present specifica-
tion includes a display unit configured to display visual in-
formation, a camera unit configured to capture an image in
front of the display device, a sensor unit contigured to sense
user input applied to the display device, and a control unit
contigured to control the display device, wherein the con-
trol unit detects at least one user from the captured image,
maintains display of the visual information and processes
received user input when the detected user includes a prede-
termined master user, the control unit detects at least one
user from the captured image, maintains display of the visu-
al information and does not process the received user input
when the detected user does not include the predetermined
master user, and the control unit deactivates the display unit
when no user is detected in the captured image.
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Description

Title of Invention: DISPLAY DEVICE AND CONTROL METHOD

[1]

[2]

[3]

[4]

[5]

THEREOF
Technical Field

The present specification relates to a display device and, more specifically, to a
method for controlling a display and user input of a display device. The present speci-
fication proposes a method for maintaining a display or processing user input
according to a user who controls a display device when the display device displays

visual information.

Background Art

A display device provides various functions in addition to a general function of
displaying visual information. For example, a display device such as a smartphone, a
tablet PC or a notebook computer can not only display visual information but also
transmit/receive data using various network protocols and receive a user input through
a display unit. Accordingly, current display devices are no longer simple display

devices, instead functioning as a smart device enabling user interaction.
Disclosure of Invention

Technical Problem

Various types of display devices have mobility. Portable display devices having
mobility have become light and compact for user convenience. These display devices
have batteries with limited capacity because of light and compact structures thereof,
and thus power control of the display devices has become a very important issue.

Furthermore, a display device having mobility can be easily moved among a plurality
of users and simultaneously used by a plurality of users owing to its large screen. Ac-
cordingly, a display device control method considering power consumption for a
plurality of users becomes important.
Solution to Problem

A display device according to an embodiment of the present specification includes: a
display unit configured to display visual information; a camera unit configured to
capture an image in front of the display device; a sensor unit configured to sense user
input applied to the display device; and a control unit configured to control the display
device, wherein the control unit detects at least one user from the captured image,
maintains display of the visual information and processes received user input when the
detected user includes a predetermined master user, wherein the control unit detects at
least one user from the captured image, maintains display of the visual information and

does not process the received user input when the detected user does not include the
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predetermined master user, wherein the control unit deactivates the display unit when
no user is detected in the captured image.
Advantageous Effects of Invention

In another aspect of the present invention, a method for controlling a display and user
input of a display device includes: displaying visual information; and detecting at least
one user from an image captured in front of the display device, wherein, when the at
least one user is detected, display of the visual information is maintained and received
user input is processed when al least one user includes a predetermined master user,
wherein display of the visual information is maintained and the received user input is
not processed when the detected user does not include the predetermined master user,
wherein a display unit is deactivated when no user is detected from the captured image.

The display device according to the present specification can provide a user-friendly
user experience (UX). Furthermore, the display device according to the present speci-
fication can reduce power consumption by maintaining or turning off a display
according to whether or not a user uses the display. In addition, the display device
according to the present specification can improve security of the device by processing
or ignoring user input according to device user. Moreover, the display device
according to the present specification can optimize power consumption, security and
user convenience by detecting a user who uses the display and determining whether or
not to process the display and user input on a user dependent basis. In addition, the
display device according to the present specification can decrease power consumption
while providing a correct and user-friendly UX by controlling a display and a user
input according to user and presence or absence of a point of gaze of the user on the
display device.
Brief Description of Drawings

The accompanying drawings, which are included to provide a further understanding
of the invention and are incorporated in and constitute a part of this application, il-
lustrate embodiment(s) of the invention and together with the description serve to
explain the principle of the invention. In the drawings:

FIG. 1 is a block diagram of a display device according to an embodiment of the
present specification;

FIG. 2 illustrates a method for controlling a display and a user input of a display
device according to an embodiment of the present specification;

FIG. 3 illustrates a method for controlling a display of a display device according to
an embodiment of the present specification;

FIG. 4 illustrates a method for controlling user input of a display device according to

an embodiment of the present specification;
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[13] FIG. 5 is a table illustrating a method for controlling a display and a user input of a

display device according to an embodiment of the present specification;
[14] FIG. 6 is a flowchart illustrating a method for controlling a display and a user input

of a display device according to an embodiment of the present specification;

[15] FIG. 7 illustrates a method for controlling a display of a display device according to
an embodiment of the present specification;

[16] FIG. 8 illustrates a method for controlling a user input of a display device according
to an embodiment of the present specification; and

[17] FIG. 9 is a flowchart illustrating a method for controlling a display and a user input

of a display device according to another embodiment of the present specification.

Best Mode for Carrying out the Invention

[18] Although the terms used in the present invention are selected from generally known
and used terms, the terms may be changed according to the intention of an operator,
customs, or the advent of new technology. Some of the terms mentioned in the de-
scription of the present invention have been selected by the applicant at his or her
discretion, the detailed meanings of which are described in relevant parts of the de-
scription herein. Therefore, the present invention must be understood, not simply by
the actual terms used but by the meanings of each term.

[19] FIG. 1 is a block diagram of a display device 1000 according to an embodiment of
the present specification.

[20] In the present specification, the display device 1000 refers to a digital device
displaying visual information and receiving user input to operate according thereto. For
example, the display device 1000 may include a smartphone, a personal digital
assistant (PDA), a notebook computer, a tablet PC, a head mounted display (HMD), a
head up display (HUD), a smart watch, etc.

[21] The display device 1000 may include a display unit 1010, a camera unit 1020, a
sensor unit 1030 and a control unit 1040.

[22] The display unit 1010 may display visual information processed by the display
device 1000. The visual information may include various images such as a still image,
a moving image, text, etc. In the present specification, displaying visual information
may refer to display of content.

[23] The camera unit 1020 may acquire an image of a view angle area of a camera.
According to one embodiment, the camera unit 1020 may be provided to the front of
the display device 1000 to acquire an image of an area in front of the display device
1000. The camera unit 1020 may acquire an image of an area in front of the display
device 1000 under the control of the control unit 1040 and transmit the acquired image

or data on the acquired image to the control unit 1040.
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The sensor unit 1030 may sense at least one of user input applied to the display
device 1000 and the environment of the display device 1000 and provide a sensing
result to the control unit 1040. In the present specification, the sensor unit 1030 may
correspond to or include various types of sensors sensing at least one of user input and
the environment of the display device 1000. The sensor unit 1030 may include a
gravity sensor, a geomagnetic sensor, a gyro sensor, an acceleration sensor, an in-
clination sensor, a brightness sensor, an altitude sensor, an odor sensor, a temperature
sensor, a depth sensor, a pressure sensor, a bending sensor, an audio sensor, a video
sensor, a global positioning system (GPS) sensor, a touch sensor, a mechanical
vibration sensor, etc. or correspond to at least one thereof. The sensor unit 1030
commonly refers to the above-described various sensing means and can sense various
user inputs and user environments and provide a sensing result such that the display
device can operate according to the sensing result. The above-mentioned sensors may
be included in the display device as separate elements or integrated into at least one
element and included in the display device.

The display device 1000 may include a storage unit (not shown). The storage unit
may store data processed by the display device 1000. That is, the storage unit refers to
a medium in which data is stored or temporarily stored by the display device 1000 or
data is buffered by the display device 1000.

The display device 1000 may include a power unit (not shown). The power unit
refers to a device such as a battery providing power to the display device 1000.

In the following, the display device may be called a device for convenience of de-
scription.

The display function of the device requires high power consumption. Accordingly,
the device can turn off the display in order to improve power efficiency. For example,
when the user does not use the display, the device can detect the same and auto-
matically turn off the display. In the present specification, “turning off the display”
refers to “stopping display of visual information on the display unit” or “cutting off
power supply to the display unit”... In the following description, “turning off the
display” may be replaced by “turning off a display screen or screen”. Furthermore,
“turning off the display”” may be replaced by “deactivating the display unit”...

The device recognizes user input through the sensor unit and performs an operation
in response to the user input. However, if the device operates according to user input
when plural users use the device or a user who is not the owner of the device uses the
device, personal information stored in the device may be exposed.

Accordingly, the present specification proposes a method for detecting a user who
uses the device and controlling a display and user input according to the detection

result.
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FIG. 2 illustrates a method for controlling a display and user input of a display device
according to an embodiment of the present specification.

FIG. 2 illustrates a case in which a first user User 1 and a second user User 2 use a
device 2010 together. The first user User 1 is the owner of the device 2010 and is
called a master user in the following description. The master user refers to a user
whose identification information is stored in the device. The master user may refer to a
user given permission to use the device according to the identification information.
The second user refers to a user other than the master user. However, the second user
may refer to a user whose identification information is not stored in the device 2010 or
a user determined as a user other than the master user according to identification in-
formation. In the following description, a user who is not the master user may be called
a normal user or the second user.

In the present specification, the master user may refer to a user having permission to
use the device 2010 and thus can control a display and user input. The normal user
may refer to a user who has no permission to use the device 2010 or has partial
permission to use the device 2010. The normal user can use the device but cannot
control all functions of the device by applying user input.

FIG. 2 illustrates a case in which the master user and the second user use the device
2010 together. In this case, since plural users use the device 2010, the device 2010 may
maintain display and operate according to user input applied thereto.

The device 2010 may detect presence of a user who is using the device 2010 using
the camera unit provided to the front thereof and identify the user using user identi-
fication information when the user is present. The device 2010 may check whether or
not a user is present by acquiring an image of an area in front of the device at a prede-
termined interval. According to one embodiment, the device 2010 can recognize
presence of a user in the acquired image using various image processing techniques.
For example, the device 2010 can determine whether or not a user is present or
whether or not the user uses the device according to whether or not the area of a user or
user face, included in the acquired image, exceeds a predetermined reference value.
Otherwise, when a user is present, the device 2010 may determine whether or not the
user is using the device by detecting the point of gaze of the user. The device 2010
may detect a user or a user image by capturing an image in front thereof at a prede-
termined interval or when a predetermined event is generated.

As described above, since the device 2010 stores personal information, the device
2010 can protect the personal information by preventing a user other than the master
user from using the device. Furthermore, the device 2010 can minimize power con-
sumption by turning off the display unit when the display unit of the device 2010 is not

used.
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In addition, the device 2010 may determine whether or not a received user input is
processed according to detected user. That is, when a predetermined user, that is, the
master user is not detected, the device 2010 does not process received user input so as
to prevent a user other than the master user from controlling the device, thereby
improving security... That is, the device 2010 may deactivate the sensor unit for
sensing the received user input or ignore or bypass the user input received from the
sensor unit. Furthermore, the device 2010 may store the received user input instead of
processing the same.

In the following description, touch input may be exemplified as user input. However,
the user input is not limited to touch input. User input refers to input recognizable by
the device using the sensor unit. User inputs include various inputs for controlling the
device, recognizable by the device, such as a touch input, a hovering input, a gesture
input, an audio input, a point of gaze input, etc.

A description will be given of operations of the device 2010.

FIG. 3 illustrates a method for controlling a display of a display device according to
an embodiment of the present specification.

FIG. 3 illustrates a method for maintaining or turning off a display according to user.
In FIG. 3, an operation of maintaining a display is represented as “screen ON” and an
operation of turning off the display is represented as “screen OFF”.

In FIG. 3, (1) shows a case in which only the master user located in front of the
device 3010 is detected, (2) shows a case in which only the normal user located in
front of the device 3010 is detected and (3) shows a case in which no user is detected
in front of the device 3010.

The upper part of the left of FIG. 3 shows a case in which both the master user and
normal user are detected as shown in FIG. 2. In this case, the device 3010 can maintain
the display instead of turning off the same since the master user is detected. It can be
assumed that, after detection of the master user and the normal user as shown in FIG.
2, the state is changed to (1), (2) and (3) of FIG. 3.

In case (1) in which only the master user located in front of the device is detected, the
device can maintain the display instead of turning off the same since the master user is
a registered user having permission to use the device, as described above.

In case (2) in which only the normal user located in front of the device is detected,
the device can maintain display instead of turning off the display because there is no
problem in terms of the security of the device even if the normal user views visual in-
formation that has been viewed by the master user and the normal user together.

Even in this case, however, the device may turn off the display if the master user is
not detected for a predetermined time or longer and only the normal user is detected.

This is because information that is not predicted by the master user may be displayed
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after lapse of a predetermined time. The predetermined time may be changed
according to device setting or determined according to visual information type. For
example, in the case of a video having a long runtime, security is less threatened even
when the device displays the video in the absence of the master user. However, when
still images or text is automatically page-turned, security may be threatened if display
of the still images or texts is maintained. Accordingly, the predetermined time is set to
a relatively long period in the case of a video having a long runtime and set to a
relatively short period in the case of a video having a short runtime or sequential
display of a plurality of images.

In case (3) in which no user is detected in front of the device, the device may turn off
the display because there is no need to maintain the display. The device may turn off
the display after a predetermined lapse of time from when a user is not detected. Fur-
thermore, the device may detect a user one more time after a predetermined lapse of
time and turn off the display when no user is detected. The predetermined time may be
changed according to user setting or the type of displayed visual information.

FIG. 4 illustrates a method for controlling user input of a display device according to
an embodiment of the present specification.

FIG. 4 illustrates a method for processing or ignoring/bypassing user input according
to user who uses a device 4010. In FIG. 4, a case in which the user input is a touch
input and is processed is represented as “touch ON” and a case in which the user input
is not processed is represented as “touch OFF’... However, the user input is not limited
to the touch input and may correspond to various user inputs that can be recognized
and received by the device using sensors, as described above. In the following, touch
input or user input is used.

In FIG. 4, (1) shows a case in which only the master user located in front of the
device 4010 is detected, (2) shows a case in which only the normal user located in
front of the device 4010 is detected and (3) shows a case in which no user is detected
in front of the device 4010.

The upper part of the left of FIG. 4 shows a case in which both the master user and
normal user are detected as shown in FIG. 2. In this case, the device 4010 can process
a received user input and perform an operation according thereto since the master user
is detected. It can be assumed that, after detection of the master user and the normal
user as shown in FIG. 2, the state is changed to (1), (2) and (3) of FIG. 4.

In case (1) in which only the master user located in front of the device is detected, the
device can process the received user input and operate according thereto since the
master user is a registered user having permission to use the device.

In case (2) in which only the normal user located in front of the device is detected,

the device may not process the received user input because permission of the normal
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user to control the device in the absence of the master user may threaten security
although maintaining display of visual information viewed by the master user and the
normal user together does not pose a serious security threat.

In case (3) in which no user is detected in front of the device, the device may not
process the user input. In this case, however, the device can determine whether or not
to process the user input according to user input type.

As described above with reference to FIG. 3, when no user is detected in front of the
device, the device can turn off the display and enter a lock state. The lock state refers
to a state in which the device turns off the display and does not recognize user inputs
other than user input for cancelling the lock state to minimize power consumption
when the device is not in use. In this case, the device can process the user input for
cancelling the lock state to turn on the display and enter user input standby state.

FIG. 5 is a table illustrating the method for controlling a display and user input of the
display device according to an embodiment of the present specification.

The table of FIG. 5 shows the operations of the device, described above with
reference to FIGS. 2, 3 and 4. As described above, the device can detect whether or not
a user is present in front of the device using the camera unit and identify the user when
the user is detected. Results of detection and identification of a user by the device may
be categorized into 1) a case in which the master user and the normal user are detected,
2) a case in which the normal user is detected, 3) a case in which the master user is
detected and 4) a case in which no user is detected.

In case 1) in which the master user and the normal user are detected, the device can
maintain display (screen O) and process received user input (touch O). In case 2) in
which only the normal user is detected, the device can maintain the display (screen O)
and ignore the received user input (touch X). In case 3) in which only the master user
is detected, the device can maintain the display (screen O) and process the received
user input (touch O). In case 4) in which no user is detected, the device turns off the
display (screen X) and ignores the received user input (touch X). In case 4), the device
can turn off the display and enter the lock state. Here, when the received user input
corresponds to user input for cancelling the lock state, the device can process the user
input to exit the lock state, as described.

FIG. 6 is a flowchart illustrating a method for controlling a display and user input of
a display device according to an embodiment of the present specification.

The device may display content (S6010). The content refers to visual information
including video, still images, text, images, etc.

The device may detect an image of at least one user (S6020). The device may acquire
an image in front of the device using the camera unit at a predetermined interval or

when a predetermined event is generated. The device may detect an image of at least
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one user from the acquired image. The device can acquire an image in front of the
device and detect a user image from the acquired image at a predetermined interval. As
described above, the predetermined interval may be changed according to device
setting or visual information displayed on the device.

When an image of at least one user is not detected, the device may turn off the
display (S6030). The device may ignore user input received in this state instead of
processing the same (S6040). The device can turn off the display and enter the lock
state. In this case, the device ignores the received user input when the received user
input is normal user input. When the received user input is user input for cancelling the
lock state, the device can process the user input to exit the lock state. In step S6030, the
device may turn off the display after a predetermined lapse of time without im-
mediately turning off the display, or return to step S6020 after the predetermined lapse
of time, detect a user image one more time and turn off the display when the user
image is not detected.

When an image of at least one user is detected, the device may determine whether or
not the detected user image corresponds to a predetermined user (S6050). In other
words, the device can detect an image of at least one user from the acquired image and
process the detected user image to identify the user. The predetermined user may
correspond to the above-described master user. When an image of a plurality of users
is detected, the device may determine whether or not the master user is included in the
plurality of users in step S6050. That is, the device can identify one or more users
through the detected image and determine whether or not the predetermined user is
among the identified users in step S6050.

The device may process the user input when the detected user corresponds to the pre-
determined user or the predetermined user is included among the detected users
(S6060) and ignore the user input when the detected user does not correspond to the
predetermined user or the predetermined user is not included among the detected users
(S6070). The above description can be applied to the operation of processing or
ignoring the user input.

FIG. 6 is a flowchart illustrating the method of performing the embodiments shown
in FIGS. 2 to 5. Accordingly, descriptions of FIGS. 2 to 5 can be applied to FIG. 6.
More specifically, the case in which an image of at least one user is not detected in
FIG. 6 may correspond to the case in which no user is detected in FIGS. 2 to 5. The
case in which an image of at least one user is detected and the detected user image cor-
responds to the predetermined user in FIG. 6 may correspond to the case in which both
the master user and the normal user are detected or only the master user is detected in
FIGS. 2 to 5. In addition, the case in which an image of at least one user is detected

and the detected user image does not correspond to the predetermined user in FIG. 6
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may correspond to the case in which only the normal user is detected in FIGS. 2 to 5.

A description will be given of an embodiment in which user’s gaze is used in
addition to a user image.

With the development of image processing technology, the device can analyze an
image to extract various types of information within a short time. As described above,
the device can analyze an image in front thereof to determine whether or not a user is
present or to identify a detected user. In addition, the device may additionally detect a
point of gaze of the detected user and determine whether or not the point of gaze of the
user relative to the device. The display device of the present specification can control a
display and user input more accurately according to the intention of the user using
user’s gaze analysis.

For example, when the device acquires an image in front thereof using the camera
unit provided to the front thereof, the device can detect at least one user image from
the acquired image. The device can detect a viewing line or viewing direction from the
detected user image. Specifically, the device can detect the viewing direction of the
user by analyzing the image of the pupils of the user, included in the user image.
According to one embodiment, when the user’s pupil faces in a predetermined
direction or a predetermined area, the device can determine that the user gazes at the
device. According to another embodiment, the device may determine that the user
gazes at the device when the area of the face of the user in the detected user image
exceeds a predetermined range. That is, the device can detect the user image from the
image of the front thereof, detect the area of the user face from the detected user image
and determine that the user gazes at the device when the area of the user face exceeds a
predetermined area.

Information indicating the direction of the pupil, viewing line and viewing direction
of a user may be called point of gaze information. Particularly, the point of gaze in-
formation may be data that indicates whether or not a detected user gazes at the device.
The device can acquire the point of gaze information from the detected user image.
When a plurality of users is detected, the device may acquire point of gaze information
about each user or one piece of point of gaze information indicating point of gazes of
the plurality of users. The device may perform an operation corresponding to the point
of gaze information. A method for acquiring point of gaze information may correspond
to the above-described method for determining whether or not a user gazes at the
display device. The device can represent whether or not a user gazes at the display
device as gaze information.

In the present specification, when plural users located in front of the device are
detected, the device can perform the above-described method for controlling a display

and user input according to whether or not a user watching the device is present and
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who the user is... Even when a user is located in front of the display device, the user
may not use the device. In this case, the device need not maintain display. Fur-
thermore, even if the master user located in front of the device is detected, the master
user may not want to process user input of a normal user while the master user does
not watch the display.

For example, when both points of gaze of the master user and the normal user are
detected, the operation described with reference to FIG. 2 can be performed. However,
even when both the master user and the normal user are detected, the operations of
FIGS. 3 and 6 may be performed in a different manner according to whether or not
each user gazes at the device. For example, even when the master user is detected, the
master user may not want to allow the normal user to control the device while the
master user does not watch the device. A description will be given of operations of the
device according to whether or not user’s gaze is detected. Particularly, operations
different from those described in FIGS. 2 to 6 will be described in detail. Descriptions
of FIGS. 7 and 8 may correspond to operations additionally performed when an image
of a user located in front of the device is detected in the operations of the display
device, described with reference to FIGS. 2 to 6.

FIG. 7 illustrates a method for controlling a display of a display device according to
an embodiment of the present specification.

FIG. 7 illustrates a method for maintaining a display or turning off the display
according to a point of gaze of a user who uses a device 7010. In FIG. 7, an operation
of maintaining a display is represented as “‘screen ON”’ and an operation of turning off
the display is represented as “screen OFF”... In FIG. 7, a dotted arrow indicates a
user’s gaze. FIG. 7 shows a case in which both the master user and the normal user are
detected.

In FIG. 7, (1) shows a case in which only a point of gaze of the normal user located
in front of the device is detected and (2) shows a case in which a point of gaze of a user
is not detected.

The upper part of the left of FIG. 7 shows a case in which both the master user and
the normal user are detected, particularly, a case in which both points of gaze of the
master user and the normal user are detected. In this case, the device may maintain the
display instead of turning off the display since the master user’s gaze is detected. It can
be assumed that, after detection of both the points of gaze of the master user and the
normal user, the state is changed to the cases (1) and (2) of FIG. 7.

When the point of gaze of the master user located in front of the device is detected,
the device can maintain the display instead of turning off the display since the master
user is a registered user having permission to use the device.

In FIG. 7, (1) shows a case in which only the point of gaze of the normal user located
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in front of the device is detected. In the present specification, the device can maintain
the display instead of turning off the display even when only the point of gaze of the
normal user is detected because there is no problem in security even if the normal user
continuously views visual information that has been viewed by the master user and the
normal user together when the point of gaze of the master user has been detected.

Even in this case, if the point of gaze of the master user is not detected for a prede-
termined time or longer or only the point of gaze of the normal user is detected, the
device may turn off the display. This is because information that is not predicted by the
master user may be displayed after a predetermined time according to type of
displayed visual information. The predetermined time may be changed according to
device setting or determined according to visual information type. For example, in the
case of a video having a long runtime, security is less threatened even when the device
displays the video while the master user does not gaze at the device. However, when
still images or text is automatically page-turned, security may be threatened if display
of the still images or text is maintained. Accordingly, the predetermined time is set to a
relatively long period in the case of video having a long runtime and set to a relatively
short period in the case of video having a short runtime or sequential display of a
plurality of images.

In FIG. 7, (2) shows a case in which a point of gaze of a user located in front of the
device is not detected. In this case, the device can turn off the display since the device
need not maintain display even when a user is located in front of the device. The
device may turn off the display after a predetermined time from when a user’s gaze is
not detected. Otherwise, the device may detect a user’s gaze one more time after a pre-
determined lapse of time and turn off the display when a user’s gaze is not detected.

FIG. 8 illustrates a method for controlling user input of a display device according to
an embodiment of the present specification.

FIG. 8 illustrates a method for processing or ignoring/bypassing user input according
to user who uses a device 8010. In FIG. 8, a case in which user input is touch input and
is processed is represented as “touch ON” and a case in which the user input is not
processed is represented as “touch OFF”. In FIG. 8, a dotted arrow indicates a user’s
gaze. FIG. 8 may show a case in which both the master user and the normal user are
detected.

In FIG. 8, (1) shows a case in which only the point of gaze of the master user located
in front of the device is detected and (2) shows a case in which only the point of gaze
of the normal user located in front of the device is detected.

The upper part of the left of FIG. 8 shows a case in which both the master user and
the normal user are detected, particularly, a case in which both the points of gaze of the

master user and the normal user are detected. In this case, the device can process
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received user input and perform an operation according to the user input since the point
of gaze of the mater user is detected. It can be assumed that, after detection of both the
points of gazes of the master user and the normal user, the state is changed to cases (1)
and (2) of FIG. 8.

In FIG. 8, (1) shows a case in which only the point of gaze of the master user located
in front of the device is detected. The device can process a received user input and
operate according thereto because the master user is a registered user having a
permission to use the device as described above with reference to FIG. 4.

In FIG. 8, (2) shows a case in which only the point of gaze of the normal user located
in front of the device is detected. In this case, the device may not process the received
user input though the master user located in front of the device is detected. This is
because permission of the normal user to control the device while the master user does
not watch the device may threaten the security of the device although continuous
display of visual information that has been viewed by the master user and the normal
user together does not pose a serious security threat.

When a point of gaze of a user located in front of the device is not detected, the
device may not process the user input as described above with reference to FIG. 4. In
this case, the device can determine whether or not to process the user input according
to user input type.

When a user located in front of the device is detected but a user’s gaze at the device
is not detected, the device may turn off the display and enter the lock state. The lock
state and the user input processing method in the lock state have been described above.

FIG. 9 is a flowchart illustrating a method for controlling a display and user input of
a display device according to another embodiment of the present specification.

The device may display content (S9010). The content refers to visual information
including video, still images, text, images, etc.

The device may detect an image of at least one user (S9020). The device may acquire
an image in front of the device using the camera unit at a predetermined interval or
when a predetermined event is generated. The device may detect an image of at least
one user from the acquired image.

When the image of at least one user is detected, the device may detect a point of gaze
at the device (S9030). As described above, the device can analyze the image of the
pupil of the detected user to determine whether or not the detected user gazes at the
device.

When the point of gaze of at least one user is not detected, the device may turn off a
display (S9040). The device may not process user input received in this state and may
ignore user input (S9040). The device can turn off the display and enter the lock state.

In this case, the device ignores received user input. When the received user input cor-
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responds to user input for cancelling the lock state, the device can process the user
input to exit the lock state, as described above. In step S9040, the device may turn off
the display after a predetermined lapse of time instead of immediately turning off the
display, or return to step S9040 after a predetermined lapse of time, detect a user image
one more time and turn off the display when a user image is not detected.

When the point of gaze of at least one user is detected, the device may determine
whether or not the user corresponds to a predetermined user (S9060). In other words,
the device can detect the point of gaze of at least one user at the device from the
acquired image and process the image of the user to identify the user. The prede-
termined user may correspond to the above-described master user. When a plurality of
users and points of gaze of the plurality of users are detected, the device may
determine whether or not the master user is included among the plurality of users in
step S9060. That is, steps S9020, S9030 and S9060 may be performed together or
carried out as one operation. The device can identify one or more users corresponding
to detected points of gaze and determine whether or not the predetermined user is
included among the identified users in step S9060.

The device may process the user input when the detected user corresponds to the pre-
determined user (S9070) and ignore user input when the detected user does not
correspond to the predetermined user (S9080). The above description can be applied to
the operations of processing and ignoring of user input.

Furthermore, the device may detect at least one user image (S9020). When the user
image is not detected, the device may turn off the display (S9040), as described above
with reference to FIG. 6, and ignore the user input (S9050). In this case, steps S6030
and S6040 of FIG. 6 and descriptions thereof can be applied.

FIG. 9 is a flowchart illustrating the method of performing the embodiments shown
in FIGS. 7 and 8. In addition, FIG. 9 illustrates the operation of detecting a user’s gaze
in addition to the method described with reference to FIGS. 2 to 6. Accordingly, de-
scriptions of FIGS. 2 to 8 can be applied to FIG. 9... More specifically, the case in
which at least one user image is not detected in FIG. 9 may correspond to the case in
which no user is detected in FIGS. 2 to 6. The case in which the point of gaze of at
least one user is detected and the user corresponds to the predetermined user in FIG. 9
may correspond to the case in which both points of gaze of the master user and the
normal user are detected or the gaze of the master user is detected in FIGS. 7 and 8. In
addition, the case in which at least one user image is detected and the detected user
image does not correspond to the predetermined user in FIG. 9 may correspond to the
case in which only the point of gaze of the normal user is detected in FIGS. 7, 8 and 9.

In the present specification, the display device includes various types of devices that

include a display unit and can output content to the display unit, such as a TV receiver,
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a computer, a notebook computer, a cellular phone, a portable device, etc. It should be
understood, however, that there is no intent to limit the invention to the particular
forms disclosed, but on the contrary, the invention covers all modifications,
equivalents, and alternatives falling within the spirit and scope of the invention as
defined by the claims.

Mode for the Invention

Various embodiments have been described in the best mode for carrying out the
invention.

It will be apparent to those skilled in the art that various modifications and variations
can be made in the present invention without departing from the spirit or scope of the
invention. Thus, it is intended that the present invention cover the modifications and
variations of this invention provided they come within the scope of the appended
claims and their equivalents.

Industrial Applicability
As described above, the present invention is totally or partially applicable to

electronic devices.
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Claims

[Claim 1] A display device, comprising:
a display unit configured to display visual information;
a camera unit configured to capture an image in front of the display
device;
a sensor unit configured to sense user input applied to the display
device; and
a control unit configured to control the display device,
wherein the control unit further configured to:
maintain the display of the visual information and processe received
user input when at least one user from the captured image is detected
and the detected user includes a predetermined master user,
maintain the display of the visual information and ignore the received
user input when at least one user from the captured image is detected
and the detected user does not include the predetermined master user,
or
deactivate the display unit when no user is detected in the captured
image.

[Claim 2] The display device according to claim 1, wherein, when at least one
user is detected from the captured image, the control unit further
detects a point of gaze of the at least one user at the display device.

[Claim 3] The display device according to claim 2, wherein, when the point of
gaze of the at least one user at the display device is not detected, the
control unit deactivates the display unit.

[Claim 4] The display device according to claim 2, wherein, when the point of
gaze of the at least one user at the display device is detected, the control
unit ignores the received user input if the at least one user does not
include the predetermined master user.

[Claim 5] The display device according to claim 1, wherein the control unit
controls the display device to enter a lock state when a user is not
detected in the captured image.

[Claim 6] The display device according to claim 1, wherein the received user
input is related to the displayed visual information.

[Claim 7] The display device according to claim 1, wherein the user input is a
touch input applied to the display unit.

[Claim 8] The display device according to claim 1, wherein the control unit

ignores the user input when no user is detected from the captured
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image.

The display device according to claim 1, wherein the control unit de-
termines whether to process or to ignore the user input according to the
type of the user input when no user is detected from the captured
image.

The display device according to claim 5, wherein, when the display
device is in the lock state, the control unit processes the user input
when the user input corresponds to a lock state cancellation input.

The display device according to claim 1, wherein the operation of
capturing the image in front of the display device and the operation of
detecting a user from the captured image are performed at a prede-
termined first time interval.

The display device according to claim 11, wherein the predetermined
first time interval is varied according to the displayed visual in-
formation.

The display device according to claim 1, wherein the control unit de-
activates the display unit when a period within which at least one user
is detected from the captured image and the detected user does not
correspond to the predetermined master user is longer than a second
time interval.

The display device according to claim 13, wherein the second time
interval is varied according to the displayed visual information.

The display device according to claim 2, wherein the control unit de-
termines that the at least one user gazes at the display device when the
area of the face of the at least one user exceeds a predetermined area in
detection of the point of gaze of the at least one user at the display
device.

The display device according to claim 2, wherein the control unit de-
termines whether or not the at least one user gazes at the display device
on the basis of the direction of the pupil in the image of the face of the
at least one user.

The display device according to claim 2, wherein the control unit
acquires point of gaze information about the detected at least one user
when the at least one user is detected from the captured image.

The display device according to claim 17, wherein the point of gaze in-
formation indicates whether or not at least one user located in front of
the display device gazes at the display device.

A method for controlling a display and user input of a display device,
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comprising:

displaying visual information;

detecting at least one user from an image captured in front of the
display device, and

maintaining display of the visual information and processing received
user input when the at least one user is detected from the captured
image and the at least one user includes a predetermined master user,
maintaining the display of the visual information and ignoring the
received user input when the at least one user is detected from the
captured image and the at least one user does not include the prede-
termined master user, or

deactivating the display unit when the at least one user is not detected
from the captured image.

The method according to claim 19, further comprising:

detecting a point of gaze of the at least one user at the display device
when the least one user is detected from the captured image; and
deactivating the display unit when the point of gaze of the least one

user at the display device is not detected.
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