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(57) Abstract: The present specification relates to a display device detecting a gaze location and a method of controlling therefor,
and more particularly, to a method of displaying a reading interface based on a gaze location of a user and displaying content. Ac-
cording to one embodiment, a display device includes a display unit configured to display content, the display unit comprising a first
display area and a second display area, an image capturing unit contigured to capture a front image of the display device and a pro -
cessor configured to control the display unit and the image capturing unit and configured to detect a gaze location of a user located
at a front of the display device from the captured image, wherein the processor is further configured to: display a first reading inter-
face in the first display area, wherein the first reading interface displays a first part of a content, detect a gaze location of a first point
in the first display area, display a second reading interface in the second display area and display a second part of the content in the
second display area when a gaze location of a second point in the second display area is detected within a predetermined time atter
the gaze location of the first point is detected.
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Technical Field
The present specification relates to a display device detecting a gaze location and a
method of controlling therefor, and more particularly, to a method of displaying a

reading interface based on a gaze location of a user and displaying content.

Background Art

As technologies develop, a function of a display device has been diversified. For
instance, in case of a display device, development of a mobile communication
network, increase of radio contents, advancement of a processor and a memory
installed to the device enabled the display device to perform such a complex function
as playing a music or a video file, image taking, playing a game, receiving a TV or
radio broadcasting, and the like. Subsequently, the display device enabled a user to use
various information without limiting of time and place.

Meanwhile, as the function of a display device is diversified, a method of inputting
for the display device is diversified as well. A touch input using software arranged in a
display area of the display device as well as an input using a hardware key arranged in
the display device is enabled. And, it is enabled for the display device to detect a
gesture input and a voice input. Besides, contents can be used in a manner that the
display device equipped with a camera detects a movement of pupils of a user or a face

direction of the user.
Disclosure of Invention
Technical Problem

According to one embodiment, one object of the present specification is to display
content in a display area based on a detected gaze location of a user.

Another object of the present specification is to execute content identical to the
content, which is currently executed in a part of a plurality of display areas, in a
different area where no content is executed in a manner of recognizing a gaze location.

Another object of the present specification is to provide a previous part or a
following part of content in a manner that a display device detects a gaze location of a
user when the content is displayed in a plurality of display areas.

Solution to Problem

To achieve these and other advantages and in accordance with the purpose of the

present specification, as embodied and broadly described, according to one em-

bodiment a display device includes a display unit configured to display content, the
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display unit comprising a first display area and a second display area, an image
capturing unit configured to capture a front image of the display device, and a
processor configured to control the display unit and the image capturing unit and detect
a gaze location of a user located at a front of the display device from the captured
image, wherein the processor is further configured to: display a first reading interface
in the first display area, wherein the first reading interface displays a first part of the
content, detect a gaze location of a first point in the first display area, display a second
reading interface in the second display area and display a second part of the content in
the second display area when a gaze location of a second point in the second display
area is detected within a predetermined time after the gaze location of the first point is

detected.
To further achieve these and other advantages and in accordance with the purpose of

the present specification, according to one embodiment a method of controlling a
display device includes the steps of: displaying a first reading interface in a first
display area wherein the first reading interface displays a first part of content; detecting
a gaze location of a first point in the first display area; and displaying a second reading
interface in a second display area and displaying a second part of the content in the
second display area when a gaze location of a second point is detected within a prede-
termined time after the gaze location of the first point is detected.

Advantageous Effects of Invention

According to one embodiment, a user can easily perform a content conversion or a
scrolling only with the movement of eyes of the user to use contents displayed in a
display device without an input requiring such a separate operation as a touch input or
a gesture input.

And, according to one embodiment, while displaying content only in a part of a
plurality of display areas, a display device can display content identical to the content
in a rest of a plurality of the display areas as well only with a detected gaze location of
a user.

And, according to one embodiment, a user can easily use a following part or a
previous part of the content that is currently used in a manner that the user moves eyes
for a preconfigured location only.

And, according to one embodiment, while using various display devices, a user can
use content in a manner of freely switching via an eye movement.

Brief Description of Drawings
FIG. 1 is a block diagram of a display device of the present specification;
FIG. 2 is a diagram indicating an embodiment of a display device of the present spec-

ification;
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FIG. 3 is a diagram indicating a first embodiment of a method of displaying content

based on a gaze location of the present specification;
FIG. 4 is a diagram indicating a second embodiment of a method of displaying

content based on a gaze location of the present specification;

FIG. 5 is a diagram indicating a third embodiment of a method of displaying content
based on a gaze location of the present specification;

FIG. 6 is a diagram indicating a fourth embodiment of a method of displaying
content based on a gaze location of the present specification;

FIG. 7 is a flowchart of a method of controlling a display device of the present speci-
fication;

FIG. 8 is a flowchart of a method of controlling a display device of the present speci-

fication.

Best Mode for Carrying out the Invention

Although terminologies used in the present specification are selected from general
terminologies used currently and widely in consideration of functions, they may be
changed in accordance with intentions of technicians engaged in the corresponding
fields, customs, advents of new technologies and the like. Occasionally, some termi-
nologies may be arbitrarily selected by the applicant(s). In this case, the meanings of
the arbitrarily selected terminologies shall be described in the corresponding part of the
detailed description of the specification. Therefore, terminologies used in the present
specification need to be construed based on the substantial meanings of the corre-
sponding terminologies and the overall matters disclosed in the present specification
rather than construed as simple names of the terminologies.

Moreover, while the embodiments have been concretely described with reference to
the attached diagrams and the contents written on the diagrams, the present speci-
fication may be non-restricted or non-limited to the embodiments.

FIG. 1 is a block diagram of a display device of the present specification. More
specifically, the display device 100 can include a display unit 110, an image capturing
unit 120, and a processor 130.

First of all, the display device 100 can include such various digital devices capable of
displaying an image as a notebook, a tablet PC, a smart phone, and the like. And, the
display device 100 can include various digital devices equipped with a camera.

The display unit 110 can output an image in a display screen. And, the display unit
110 can output an image based on content executed by the processor 130 or a control
command of the processor 130. For instance, the content can include various videos, an
image, and the like. And, the content may correspond to book contents in the present

specification.



WO 2014/148696 PCT/KR2013/006665

[26]

[27]

[28]

[29]

[30]

[31]

According to the present specification, the display unit 110 can include a first display
area and a second display area. The first display area and the second display area may
correspond to at least a part of a display screen of the display unit 110. And, according
to the present specification, the display unit 110 can display a first reading interface
and a second reading interface. More specifically, the display unit 110 can display the
first reading interface in the first display area and can display the second reading
interface in the second display area. Regarding this, it shall be described again in FIG.
3.

The image capturing unit 120 can capture an image. More specifically, the image
capturing unit 120 can capture an image of a front direction. In this case, the front
direction may correspond to a direction that the image capturing unit 120 is facing.
And, the image capturing unit 120 can sense an image in an area of angle of view and
can provide the image to the processor 130. In this case, the area of angle of view
indicates a range of a horizontal or a vertical viewing angle capable of being included
in a certain screen in case of sensing an image. And, the image capturing unit 120 can
be situated at the front or rear of the display device 100.

According to the present specification, the image capturing unit 120 can sense an
image of a front side of the display device 100. More specifically, the image capturing
unit 120 can sense an image including a gaze location of a user facing the front side of
the display device 100. And, the image capturing unit 120 can sense an image
including a face direction of a user facing the front side of the display device 100. In
this case, the front side of the display device 100 may correspond to a side of the
display device 100 facing the user or the side at which the display unit 110 of the
display device is situated.

The processor 130 can execute the content received via a data communication, the
content stored in a storage unit (not depicted), or the like. And, the processor 130
controls each of units of the display device 100 and can control data transmission and
reception between the units.

According to the present specification, a processor 100 can display a first reading
interface in a first display area. And, according to the present specification, the
processor 100 can detect a gaze location for a first point in the first display area. And,
according to the present specification, if a gaze location for a second point in a second
display area is detected within a predetermined time after the gaze location for the first
point is detected, the processor 100 can display a second reading interface in the
second display area and can display a second part of content in the second display area.
Regarding this, it shall be described again in FIG. 3.

Meanwhile, although it is not depicted in FIG. 1, the display device 100 can include a

power unit, a sensor unit, a storage unit, a communication unit. The power unit (not
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depicted) is a power source connected to an internal battery of the display device 100
or an external power supply. The power unit can supply power to the display device
100.

The sensor unit (not depicted) detects an input signal using at least one sensor
installed in the display device 100 and can deliver the input signal according to a
detected result to the processor 130. And, the sensor unit (not depicted) senses various
inputs of a user and an environment of the user and can deliver a sensed result to the
processor 130 in order for the processor to perform an operation according to the
sensed result.

The storage unit (not depicted) can store such various digital data as a video, an
audio, an image, an application, and the like. The storage unit (not depicted) can store
a program configured to process and control the processor 130 and can perform a
function of temporarily storing input/output data. For instance, the storage unit (not
depicted) can be situated at the inside of the display device 100. And, for instance, the
storage unit (not depicted) can store various digital data not in the inside of the display
device 100 but in an external storage unit.

The communication unit (not depicted) performs a communication with an external
device using various protocols and can transceive a data using the various protocols.

In one embodiment of the present specification, operations performed by the display
device 100 can be controlled by the processor 130. And, the operations of the display
device 100 can be controlled by an application operated by the processor 130 in a
manner of being stored in the storage unit. For clarity, these operations described in the
diagrams and the following description are commonly depicted and explained like as
the display device 100 performs/controls the operations.

The display device 100 depicted in FIG. 1 is a block diagram according to one em-
bodiment. The blocks displayed in a manner of being divided indicate elements of the
display device 100 in a manner of logically distinguishing the elements. Hence, the
aforementioned elements of the display device 100 can be installed as a single chip or
a plurality of chips according to a design of the device.

FIG. 2 is a diagram indicating an embodiment of a display device of the present spec-
ification. More specifically, FIG, 2a indicates the display device 100 including a first
display area 10 and a second display area 20 and FIG. 2b indicates a display device
200 including a first display unit 11 and a second display unit 21.

As shown in FIG. 2a, the display device 100 can include one display unit 110. And,
the display device 100 can include the first display area 10 and the second display area
20. Each of the first display area 10 and the second display area 20 may correspond to
a part of the area of the display unit 110. For instance, referring to FIG. 2a, the first

display area 10 and the second display area 20 may correspond to a half area of the
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display unit 110, respectively. Although it is not depicted in FIG. 2a, for instance, the
display device 100 may include a third or a fourth display area as well as the first
display area 10 and the second display area 20.

In one embodiment, the display device 100 can display one content using the first
display area 10 and the second display area 20. More specifically, the display device
can sequentially display a single content having continuity in the content using the first
display area 10 and the second display area 20. In this case, the content having
continuity may include document content such as an e-book. For instance, the display
device 100 displays a part of content, which is a former part in order, in the first
display area 10 and can display a following part of the content displayed in the first
display area 10 in the second display area 20.

In another embodiment, the display device 100 can display contents different from
each other in the first display area 10 and the second display area 20, respectively. For
instance, the display device 100 can display document contents in the first display area
10 and can display video contents in the second display area 20. And, for instance, the
display device 100 displays document contents in the first display area 10 and can de-
activate the second display area 20 in a manner of not displaying any content in the
second display area.

And, the display device 100 can be used as a landscape mode or a portrait mode. In
this case, the landscape mode indicates a mode that the device is used in a horizontal
direction. The portrait mode indicates that the device is used in a vertical direction. For
instance, FIG. 2a shows a state that the display device 100 is used as the landscape
mode. And, for instance, in case that the display device is used as the portrait mode,
the display unit 110 can be used in a manner of being horizontally or vertically
divided.

And, the display device 100 can detect a gaze location of a user using the image
capturing unit 120 equipped in the device. In this case, the gaze location of a user may
indicate a location of pupil of the user for the display device 100. And, the gaze
location of the user may indicate a face direction of the user for the display device 100.

Referring to FIG. 2b, a display device 200 can include a first display unit 11 and a
second display unit 21. In this case, the display device 200 may correspond to a
foldable display device. For instance, as shown in FIG. 2b, the display device 200 can
include the first display unit 11 and the second display unit 21 as a separate display
unit. And, for instance, the first display unit 11 and the second display unit 21 can face
from each other as a single display unit.

And, as mentioned earlier in FIG. 2a, the display device 200 can display one content
using the first display unit 11 and the second display unit 21. And, as mentioned in the

foregoing description, the display device 200 can display contents different from each
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other in the first display unit 11 and the second display unit 21, respectively.

And, although it is not depicted in FIG. 2, the display device 100 can include a Head
Mounted Display (HMD) including the first display area and the second display area.
Meanwhile, FIG. 3 to FIG. 6 shall be explained under an assumption that the display
device 100 is used as the landscape mode depicted in FIG. 2a. Yet, embodiments of
FIG. 3 to FIG. 6 can be identically applied to the display device 200 depicted in FIG.
2b as well.

FIG. 3 is a diagram indicating a first embodiment of a method of displaying content
based on a gaze location of the present specification. More specifically, FIG. 3a
indicates that a gaze location of a user 300 for a first display area 10 is detected. FIG.
3b indicates that a gaze location of the user for a second display area 20 is detected.
FIG. 3c indicates that content is displayed in the second display area 20.

First of all, as shown in FIG. 3a, the display device 100 can display a first reading
interface in the first display area 10. In this case, the first reading interface may
correspond to an interface configured to display the content related to a reading. For
instance, a reading interface can include an e-book application. In this case, the display
device 100 deactivates the second display area 20 or can display content different from
the content displayed in the first display area 10 in the second display area 20. For
instance, referring to FIG. 3a, the display device 100 can display a home screen in the
second display area 20.

And, the display device 100 can display a first part 1 of the content in the first
reading interface. In this case, the content displayed in the first reading interface may
correspond to e-book content. And, the content displayed in the first reading interface
may correspond to the content having continuity. And, the first part 1 of the content
may correspond to a random part of the content. For instance, the first part 1 of the
content may correspond to a first part or a middle part of the content.

Next, the display device 100 can detect a gaze location of a first point in the first
display area 10. For instance, as mentioned in FIG. 2, the gaze location may
correspond to a point to which eyes 310 of a user 300 or pupils of the user are heading
for the display device 100. And, for instance, the gaze location may correspond to the
point to which a face of the user 300 is heading for the display device 100.

And, the first point may correspond to a random point in the first display area 10. For
instance, referring to FIG. 3a, the first point can be located at a lower part 10b of the
first display area 10. Meanwhile, the display device 100 can set the first point to a
specific point in the first display area 10 by a user configuration.

Next, referring to FIG. 3b, the display device 100 can detect a gaze location of a
second point in the second display area. In this case, the second point may correspond

to a random point in the second display area 20. For instance, referring to FIG. 3b, the
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second point 40 may correspond to one point located at an upper boundary part 30 in
the second display area 20. And, in this case, the second point may correspond to one
point of a border of the display device 100 located in the vicinity of the second display
area 20, i.e., a bezel.

Meanwhile, in relation to FIG. 3b, the display device 100 can detect a gaze location
of the second point in the second display area 20 within a predetermined time after the
gaze location for the first point is detected. In this case, the predetermined time can be
set by the user 300 or automatically. For instance, the predetermined time may
correspond to 5 seconds. To detect the gaze location of the second point in the second
display area 20 within the predetermined time after the gaze location of the user 300 of
the first point is detected may indicate an intention of the user 300, which intends for
the user to continuously use the second display unit 20 after using the first display unit
10.

Next, referring to FIG. 3c, the display device 100 can display a second reading
interface in the second display area 20 based on the gaze location of the second point,
which is detected within a predetermined time after a gaze location of the first point is
detected. In particular, the display device 100 may not display a reading interface in
the second display area 20 while the gaze location of the user 300 is detected in the
first display area 10. In this case, the second reading interface may correspond to the
interface providing content identical to the content of the aforementioned first reading
interface. For instance, if e-book content is provided to the first reading interface, the
display device 100 can provide the identical e-book content to the second reading
interface.

And, the display device 100 can display a second part 2 of the content in the second
display area 20 based on the gaze location of the second point, which is detected within
the predetermined time after the gaze for the first point is detected. More specifically,
the display device 100 can display the second part 2 of the content in the second
display area 20 in which the second reading interface is displayed. In this case, the
second part 2 may correspond to a immediately following part of the first part 1
displayed in the first display unit 10. For instance, if the content is a document having
no page boundary, the second part 2 may correspond to a following text of the first part
1. And, for instance, if the content is a document having the page boundary, the second
part 2 may correspond to a following page of the first part 1.

According to the aforementioned embodiment, the display device 100 can move or
shift a part of content not by a touch input or a gesture input for the display unit but by
a change of a gaze location of a user.

Meanwhile, if a lack of a gaze for the second point in the second display area 20 is

detected within the predetermined time after a gaze location of the first point is
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detected, the display device 100 can display the second part of the content in the first
display area 10. In this case, the first point may correspond to a lower part 10b of the
first display area 10. In particular, if the gaze location facing the second display area
20 is not detected for the predetermined time after the gaze location of the lower part
10b of the first display area 10 is detected, it may indicate an intention of a user 300
that the user intends to use the second part 2, which is a following part of the first part
1, in the first display area 10.

FIG. 4 is a diagram indicating a second embodiment of a method of displaying
content based on a gaze location of the present specification. More specifically, FIG.
4a indicates that a gaze location of a user 300 for a first display area 10 is detected.
FIG. 4b indicates that a gaze location of the user 300 for a second display area 10 is
detected. FIG. 4c indicates that content is displayed in the second display area 20.

First of all, as shown in FIG. 4a, the display device 100 can display a first reading
interface in the first display area. For instance, as mentioned in FIG. 3, the first reading
interface may correspond to an e-book application. And, the display device 100 can
display a second part 2 of content in the first reading interface. In this case, as
described in FIG. 3, the second part 2 may correspond to a following part of a first part
1 of the content.

In this case, as mentioned in FIG. 3, the display device 100 can display content
different from the content displayed in the first display area 10 in a second display area
20. For instance, as shown in FIG. 4a, the display device 100 displays the first reading
interface in the first display area 10 and the display device can display a home screen
in the second display area 20.

And, as shown in FIG. 4a, the display device 100 can detect a gaze location of a first
point in the first display area 10. In this case, the first point may correspond to a
random area of the first display area 10. For instance, referring to FIG. 4a, the first
point can be positioned at an upper part 10a of the first display area 10.

Next, referring to FIG. 4b, the display device 100 can detect a gaze location of a
second point in a second display area 20. In this case, the second point may correspond
to a random point in the second display area 20. For instance, referring to FIG. 4b, the
second point may correspond to one point positioned at an upper boundary part 30 of
the second display area 20. Meanwhile, as mentioned earlier in FIG. 3, the display
device 100 can detect a gaze location of the second point in the second display area 20
within a predetermined time after the gaze location of the first point is detected.

Next, referring to FIG. 4c, the display device 100 can display a second reading
interface in the second display area 20 based on the gaze location of the second point,
which is detected within the predetermined time after the gaze location of the first

point is detected. In this case, the second reading interface can display content identical
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to the content displayed in the aforementioned first reading interface.

And, referring to FIG. 4c, the display device 100 can display a first part 1 of content
in the second display area 20 based on the gaze location of the detected second point.
More specifically, the display device 100 can display the first part 1 of the content in
the second display area 20 in which the second reading interface is displayed. In this
case, the first part 1 may correspond to a previous part of the second part 2 displayed in
the first display unit 10. For instance, if the content is a document having no page
boundary, the first part 1 may correspond to a previous text of the second part 2. And,
for instance, if the content is a document having the page boundary, the first part 1 may
correspond to a previous page of the second part 2.

According to the aforementioned embodiment, the display device 100 can move or
shift a part of content not by a touch input or a gesture input for the display unit but by
a change of a gaze location of a user.

Meanwhile, the embodiments depicted in FIG. 3 and FIG. 4 correspond to a case that
a part of the content moves in different directions according to the different gaze
locations of the first point, respectively. It is also possible to perform a case opposite to
the aforementioned embodiment. For instance, if a gaze location of the second point in
the second display area 20 is detected within a predetermined time period after the
gaze location of the lower part 10b of the first display area 10 is detected, the display
device 100 can display a previous part of the content displayed in the first display area
10 in the second display area 20. And, for instance, if the gaze location of the second
point in the second display area 20 is detected in a predetermined time period after the
gaze location of the upper part 10a in the first display area 10 is detected, the display
device 100 can display a following part of the content displayed in the first display
area 10 in the second display area 20.

Although the embodiments in FIG. 3 and FIG. 4 are described based on the gaze
locations of the upper part 10a and the lower part 20a of the first display area 10, the
embodiments can be identically applied to a case that the gaze locations of the upper
part 20a and the lower part 20a of the second display area 20 are detected as well.

FIG. 5 is a diagram indicating a third embodiment of a method of displaying content
based on a gaze location of the present specification. More specifically, FIG. Sa
indicates that a gaze location of a user 300 for the second display area 20 is detected.
FIG. 5b indicates that the gaze location of the user 300 for a lower part 20b of the
second display area 20 is detected. FIG. 5c indicates that a following part of content is
displayed in the first display area 10 and the second display area 20.

First of all, as shown in FIG. 5a, the display device 100 can display a first reading
interface and a second reading interface in the first display area 10 and the second

display area 20, respectively. More specifically, the display device 100 can display a



11

WO 2014/148696 PCT/KR2013/006665

[69]

[70]

[71]

[72]

[73]

first part 1 and a second part 2 in the first reading interface and the second reading
interface, respectively. As mentioned earlier in FIG. 3, the second part 2 may
correspond to a following part of the first part 1 for the content displayed in the first
display area 10.

In one embodiment, as mentioned earlier in FIG. 3, the first part 1 and the second
part 2 of the content depicted in FIG. 5a may correspond to a case that the second part
2 of the content is displayed in the second display area 20 after detecting a gaze
location of the second display area 20, after the first part 1 of the content is displayed
in the first display area 10. As a different example, the first part 1 and the second part 2
depicted in FIG. 5a may correspond to a case that the first part 1 and the second part 2
are simultaneously displayed since a reading interface is displayed in the first display
area 10 and the second display area 20.

And, as shown in FIG. 5a, the display device 100 can detect a gaze location of a first
point in the second display area 20. In this case, the first point may correspond to a
random point in the second display area 20. By doing so, the display device 100 can
recognize that the user 300 is currently using the second part 2.

Next, referring to FIG. 5b, the display device 100 can detect a gaze location of a
second point 40a in the second display area 20. In this case, the second point 40a can
be positioned at a left side of a lower part 20b of the second display area 20. For
instance, as shown in FIG. 5b, the second point 40a may correspond to a left side of a
lower boundary part of the second display area 20. In particular, the display device 100
can detect the gaze location of the second point 40a positioned at the left side of the
lower part after detecting the gaze location of the user 300 for the first point positioned
at a random area in the second display area 20. And, the second point 40a can be set to
a specific point in the second display area 20 by a user. For instance, the second point
40a can be configured as a form of an icon image in the second display area 20.

Next, referring to FIG. Sc, the display device 100 can display a third part 3 of content
in the second display area 20 based on a gaze location of the detected second point
40a. In this case, the third part 3 may correspond to a following part of the second part
2 of the content. For instance, if the content is a document having no page boundary,
the third part 3 may correspond to a following text of the second part 2. And, for
instance, if the content is a document having the page boundary, the third part 3 may
correspond to a following page of the second part 2.

And, referring to FIG. 5c, the display device 100 can display the second part 2 of the
content in the first display area 10 based on a gaze location of the detected second
point 40a. In particular, the display device can display the first part 1 of the content,
which is displayed in the first display area 10 before the gaze location of the second

point 40a is detected, in a manner of converting into the second part 2 based on the
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gaze location of the detected second point 40a. This is because if the display device
100 detects the gaze location of the user 300 for the second point 40a, it can be
recognized as an intention of the user 300 to convert the content displayed in both the
first display area 10 and the second display area 20.

According to the aforementioned embodiment, after finishing the use of the content
displayed in the display device 100, the user 300 can make the content displayed in the
display unit to move a next part in a manner of gazing a specific location.

FIG. 6 is a diagram indicating a fourth embodiment of a method of displaying
content based on a gaze location of the present specification. More specifically, FIG.
6a indicates that a gaze location of a user 300 for the second display area 20 is
detected. FIG. 6b indicates that the gaze location of the user 300 for a lower part 20b
of the second display area 20 is detected. FIG. 6c indicates that a following part of
content is displayed in the second display area 20.

First of all, as shown in FIG. 6a, the display device 100 can display a first reading
interface and a second reading interface in the first display area 10 and the second
display area 20, respectively. As mentioned earlier in FIG. 3, the first reading interface
and the second reading interface may correspond to the interface displaying an
identical content. And, as mentioned earlier in FIG. 5, the display device 100 can
display a first part 1 of content and a second part 2 of the content in the first reading
interface and the second reading interface, respectively. And, as mentioned earlier in
FIG. 6a, the display device 100 can detect a gaze location of a first point in the second
display area 20.

Next, referring to FIG. 6b, the display device 100 can detect a gaze location of a
second point 40b of the second display area 20. In this case, the second point 40b can
be positioned at a lower part 20b of the second display area 20. For instance, as shown
in FIG. 6b, the second point 40b may correspond to a right side of a lower boundary
part of the second display area 20. And, for instance, the second point 40b can be set to
a form of an icon image in a specific area of the second display area 20. And, the
aforementioned second point 40a in FIG. 5b and the second point 40b in FIG. 6b can
be positioned at an area different from each other.

Referring to FIG. 6c, the display device 100 can display a third part 3 of content in
the second display area 20 based on a gaze location of the detected second point 40b.
In this case, the third part 3 may correspond to a following part of the second part of
the content.

Meanwhile, referring to FIG. 6¢, the display device 100 can maintain a display for
the first part 1 of the content in the first display area 10. In particular, the display
device 100 can continuously display the first part of the content, which is displayed in

the first display area 10 before the gaze location of the second point 40b is detected,
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based on the gaze location of the detected second point 40b. This is because if the
display device 100 detects the gaze location of the user 300 for the second point 40b, it
can be recognized as an intention of the user 300 to convert the content displayed in
the second display area 20 only.

According to the aforementioned embodiment, after finishing the use of the content
displayed in the display device 100, the user 300 can make the content displayed in the
display unit to move a next part in a manner of gazing a specific location.

Meanwhile, the aforementioned embodiments in FIG. 5 and FIG. 6 correspond to a
case that a result of conversion for content is different according to a direction of a
gaze location. It is also possible to perform a content conversion on the contrary to the
aforementioned embodiment. For instance, in case that a gaze location of a left side of
a lower part of the second display area 20 is detected, unlike the embodiment in FIG.
5, the display device 100 can perform a conversion for the content displayed in the
second display area 20 only. And, for instance, in case that a gaze location for a right
side of the lower part of the second display area 20 is detected, unlike the embodiment
in FIG. 6, the display device 100 can perform a conversion for the contents displayed
in both the first display area 10 and the second display area 20.

Although FIG. 5 and FIG. 6 depict embodiments for a case that a gaze for the lower
part of the second display area 20 is detected, the display device 100 can perform a
content conversion identical to that in FIG. 5 and FIG. 6 even in a case that a gaze for
the lower part of the first display area 10 is detected.

FIG. 7 is a flowchart of a method of controlling a display device of the present speci-
fication. Each step in FIG. 7 explained in the following description can be controlled
by the processor 130 of the display device 100, which is depicted in FIG. 1.

First of all, the display device can display a first reading interface in a first display
area [S710]. As depicted in FIG. 3, the first reading interface can display a first part of
content. In this case, in one embodiment, the display device can display content
different from the content displayed in the first reading interface in a second display
area. And, in this case, in another embodiment, the display device can deactivate the
second display area.

Next, the display device can detect a gaze location of a first point of the first display
area [S720]. As mentioned above in FIG. 3, in this case, the first point may correspond
to a random point in the first display area. For instance, the first point can be po-
sitioned at a lower part of the first display area. And, the first point can be set to a
specific area in the first display area by a user configuration.

Next, the display device can determine whether a gaze location for a second point is
detected within a predetermined time after the gaze location of the first point is

detected [S730]. As mentioned above in FIG. 3, in this case, the second point may
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correspond to a random point in the second display area. For instance, the second point
can be positioned at an upper part of the second display area. As depicted in FIG. 3, the
second point can be positioned at an upper boundary part of the second display area.

In the step of S730, if it is determined that the gaze location for the second point is
detected within the predetermined time, the display device displays a second reading
interface in the second display area and can display a second part of content in the
second display area [S740]. The second reading interface can display content identical
to the content displayed in the first reading interface. And, the display device can
display content having continuity using the first reading interface and the second
reading interface.

And, as mentioned earlier in FIG. 3, the second part may correspond to a following
part of the first part. In one embodiments, if content corresponds to a document having
a page boundary, the second part may correspond to a following page of the first part.
As a different example, if content corresponds to a document having no page
boundary, the second part may correspond to a following text of the first part.

FIG. 8 is a flowchart of a method of controlling a display device of the present speci-
fication. Each step in FIG. 8 explained in the following description can be controlled
by the processor 130 of the display device 100, which is depicted in FIG. 1. And, detail
explanation on an identical or corresponding part to the aforementioned embodiment in
FIG. 7 is omitted.

First of all, the display device can display the first reading interface in the first
display area [S810]. The display device can detect a gaze location of the first point of
the first display area [S820]. After the gaze location of the first point is detected, the
display device can determine whether a gaze signal for the second point is detected
within a predetermined time [S830].

In the step of S830, if the gaze location for the second point is detected within the
predetermined time, the display device displays the second reading interface in the
second display area and can display the second part of content in the second display
area [S840].

The display device can detect a gaze location of a third point of the second display
area [S850]. As mentioned earlier in FIG. 5 and FIG. 6, the third point may correspond
to one point of a lower part of the second display area.

The display device can display a third part of content in the second display area
based on a gaze location of the detected third point [s860]. As mentioned earlier in
FIG. 5 and FIG. 6, the third part may correspond to a following part of the second part
of the content. As an example, if content corresponds to a document having a page
boundary, the third part may correspond to a following page of the second part. As a

different example, if the content corresponds to a document having no page boundary,
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the third part may correspond to a following text of the second part.

If the third point corresponds to a left side of the lower part of the display area, the
display device can display the second part of the content in the first display area
[S870]. In particular, the display device can convert the contents displayed in both the
first display area and the second display area into a following part based on the gaze
location of the detected third point.

And, if the third point corresponds to a right side of the lower part of the display
area, the display device can maintain a display for the first part of the content in the
first display area [S880]. In particular, the display device can convert the content
displayed in the second display area only into a following part based on the gaze
location of the detected third point.

Meanwhile, in the step of S830, if the gaze signal for the second point is not detected
within the predetermined time, the display device can display the second part of the
content in the first display area [S890]. As mentioned earlier in FIG. 4, if the gaze
signal for the second point is not detected within the predetermined time, the display
device can recognize as if a user wants to converts the content in the first display area.

For clarity of explanation, each diagram is explained in a manner of being divided.
Yet, it is possible to design a new embodiment to implement the new embodiment by
combining the embodiments, which are described in each of the diagrams. And,
according to the necessity of those skilled in the art, designing a recording media
readable by the computer, which has recorded a program for executing the previously
explained embodiments, also belongs to a scope of a right.

A display device and a method of controlling therefor according to the present speci-
fication may not limitedly apply to the composition and method of the aforementioned
embodiments. The aforementioned embodiments may be configured in a manner of
being selectively combined the whole of the embodiments or a part of the em-
bodiments to achieve various modifications.

Meanwhile, a display device and a method of controlling therefor according to the
present specification can be implemented with a code readable by a processor in a
recording media readable by the processor, which is equipped in a network device. The
recording media readable by the processor may include all kinds of recording devices
for storing data capable of being read by the processor. The examples of the recording
media readable by the processor may include a ROM, a RAM, a magnetic tape, a
floppy disc, an optical data storing device and the like. And, to implement in a form of
a carrier wave such as a transmission via the internet and the like is also included. And,
since the recording media readable by the processor are distributed to the computers
connected by a network, codes readable by the processor can be stored and executed in

a manner of being distributed.
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While the present specification has been described and illustrated herein with
reference to the preferred embodiments and diagrams thereof, the present specification
may be non-limited to the aforementioned embodiments and it will be apparent to
those skilled in the art that various modifications and variations can be made therein
without departing from the spirit and scope of the present specification. Thus, it is
intended that the present specification covers the modifications and variations of this

invention that come within the scope of the appended claims and their equivalents.
And, both an apparatus invention and a method invention are explained in the present

specification and the explanation on the both of the inventions can be complementally
applied, if necessary.
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 a content, the display unit
comprising a first display area and a second display area;
an image capturing unit configured to capture a front image of the
display device; and
a processor configured to control the display unit and the image
capturing unit and detect a gaze location of a user located at a front of
the display device from the captured image,
wherein the processor is further configured to:
display a first reading interface in the first display area, wherein the
first reading interface displays a first part of the content,
detect a gaze location of a first point in the first display area,
display a second reading interface in the second display area and
display a second part of the content in the second display area when a
gaze location on a second point in the second display area is detected
within a predetermined time after the gaze location of the first point is
detected.

[Claim 2] The display device of claim 1, wherein the second part corresponds to
an immediately following part of the first part displayed in the first
display unit.

[Claim 3] The display device of claim 1, wherein the processor is further
configured to display content having continuity using the first reading
interface and the second reading interface.

[Claim 4] The display device of claim 1, wherein the processor is further
configured to display a third part of the content when a gaze location of
a third point in the second display area is detected after the gaze
location of the second point is detected, wherein the third part cor-
responds to an immediately following part of the second part.

[Claim 5] The display device of claim 4, wherein the third point is positioned at a
left side of a lower part of the second display area.

[Claim 6] The display device of claim 5, wherein the processor is further
configured to display the second part of the content in the first display
area when the gaze location of the third point in the second display area
is detected after the gaze location of the second point is detected.

[Claim 7] The display device of claim 4, wherein the third point is positioned at a

right side of a lower part of the second display area.
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[Claim 11]
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[Claim 13]

[Claim 14]

[Claim 15]

[Claim 16]

[Claim 17]

[Claim 18]
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The display device of claim 7, wherein the processor is further
configured to maintain a display for the first part of the content in the
first display area when the gaze location of the third point in the second
display area is detected after the gaze location of the second point is
detected.

The display device of claim 1, wherein the first reading interface and
the second reading interface display a same content.

The display device of claim 1, wherein the processor is further
configured to display content different from the content displayed in
the first reading interface in the second display area when the first
reading interface is displayed in the first display area.

The display device of claim 1, wherein the processor is further
configured to deactivate the second display area when the first reading
interface is displayed in the first display area.

The display device of claim 1, wherein the second part corresponds to a
continuously following page of a first part displayed in a first display
unit.

The display device of claim 1, wherein the processor is further
configured to display the second part in the first display area when a
lack of gaze of the second point is detected within the predetermined
time after the gaze location of the first point is detected.

The display device of claim 1, wherein the first point is positioned at a
lower part of the first display area.

The display device of claim 1, wherein the processor is further
configured to:

detect a gaze location of a fourth point in the first display area,

display the second reading interface in the second display area and
display a fourth part of the content in the second display area when the
gaze location of the second point in the second display area is detected
within the predetermined time after gaze location of the fourth point is
detected.

The display device of claim 15, wherein the fourth point is positioned
at an upper portion of the first display area.

The display device of claim 15, wherein the fourth part corresponds to
a previous part of the first part displayed in a first display unit.

The display device of claim 1, wherein the display device corresponds
to a Head Mounted Display (HMD) containing the first display area

and the second display area.
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The display device of claim 1, wherein the display device comprises a
foldable display device.

A method of controlling a display device, comprising the steps of:
displaying a first reading interface in a first display area, wherein the
first reading interface displays a first part of content;

detecting a gaze location of a first point in the first display area; and
displaying a second reading interface in a second display area and
displaying a second part of the content in the second display area when
a gaze location of a second point is detected within a predetermined

time after the gaze location of the first point is detected.



1713

WO 2014/148696 PCT/KR2013/006665
[Fig. 1]
100
110 130 10
3 | )
DISPLAY UNIT [«—s PROCESSOR [« . - IMAGE
CAPTURING UNIT
[Fig. 2a]
120 10 010 100

/gg __________ - —=h

I )
[Fig. 2b]
1\1 2\1 12)0 200
o}




2/13

PCT/KR2013/006665

WO 2014/148696

10\0
(\
/

A

)

O aalll (L 05.13P
Q

I

110
)
\

(3]
310

2
\
|
/
1

[Fig. 3a]

300

[Fig. 3b]

100
\

30
)

= -
(]

310

300



3/13

PCT/KR2013/006665

WO 2014/148696

[Fig. 3c]

10
\
l

|||||||||||||||||||||||

|
|
|
|
|
|
|
|
] |
|
|
|
|
|

|||||||||||||||||||||||

310

300



4/13
WO 2014/148696 PCT/KR2013/006665

[Fig. 4a]
29 110 100

L
] \
4 SENAN ¥ I (HER) 2\

O I —
/

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

300



5/13

WO 2014/148696
[Fig. 4b]
0110 20 30
\ \
) ]
/ i

O

! ﬁ
——————— ® /A, O anll [ 05:13PM

i[NAVER %M@]i
g

/'

)

______________

_
7—/8

300

PCT/KR2013/006665



6/13

PCT/KR2013/006665

WO 2014/148696

[Fig. 4c]

100

20

110

10

|||||||||||||||||||||||

|||||||||||||||||||||||

310

300



7/13

PCT/KR2013/006665

WO 2014/148696

[Fig. 5a]

100
\

= - T
[N

\\\\\\\\\\\\\\\\\\\\\\\
_
|
|
|
|
|
|
|
| ~
I ML ~T—
|
|
|
|
|
|

|

|||||||||||||||||||||||

310

300



8/13

WO 2014/148696 PCT/KR2013/006665

[Fig. 5b]

e
O

300



9/13

PCT/KR2013/006665

WO 2014/148696

[Fig. 5¢]

100
\

10
A
l

Pl

|||||||||||||||||||||||

|||||||||||||||||||||||

310

300



10/13

PCT/KR2013/006665

WO 2014/148696

[Fig. 6a]

1(20\

20
3
l

110
)

10
A
l

310

300

[Fig. 6b]

100

20

110

10

\\\\\\\\\\\\\\\\\\\\\\\

40b

310

300



11/13

PCT/KR2013/006665

WO 2014/148696

[Fig. 6¢]

100
\

o -
[

.

\\\\\\\\\\\\\\\\\\\\\\\

\\\\\\\\\\\\\\\\\\\\\\\

310

300



12/13

WO 2014/148696 PCT/KR2013/006665

DISPLAY FIRST READING INTERFACEIN | 3710
FIRST DISPLAY AREA

'

DETECT GAZE LOCATION OF L 4700
FIRST POINT IN FIRST DISPLAY AREA

[Fig. 7]

DETECT GAZE
LOCATION OF SECOND POINT WITHIN
PREDETERMINED
TIME?

NO

DISPLAY SECOND READING INTERFACE IN
SECOND DISPLAY AREA AND DISPLAY SECOND |~ S740
PART OF CONTENT IN SECOND DISPLAY AREA

END



13/13

WO 2014/148696 PCT/KR2013/006665

[Fig. 8]
( START )
\
DISPLAY FIRST READING INTERFACEIN. [ _ g1
FIRST DISPLAY AREA
\
DETECT GAZE LOCATION OF |0
FIRST POINT IN FIRST DISPLAY AREA
DETECT GAZE
LOCATION OF SECOND POINT WITHIN >0
PREDETERMINED 8890
TIME? \ {
DISPLAY SECOND PART OF
OF CONTENT IN FIRST
DISPLAY AREA
DISPLAY SECOND READING INTERFACE IN
SECOND DISPLAY AREA AND DISPLAY SECOND |— $840
PART OF CONTENT IN SECOND DISPLAY AREA
DETECT GAZE LOCATION OF THRDPOINTIN | ¢os
SECOND DISPLAY AREA
\
DISPLAY THIRD PART OF CONTENTIN | ¢c
SECOND DISPLAY AREA
THIRD POINT IS LEFT SIDE | THIRD POINT IS RIGHT SIDE
OF LOWER PART OF LOWLR PART
$870 $880
2 y S
DISPLAY SECOND PART OF MAINTAIN DISPLAY OF FIRST
CONTENT IN FIRST PART OF CONTENT IN
DISPLAY AREA FIRST DISPLAY AREA

END



INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2013/006665

A. CLASSIFICATION OF SUBJECT MATTER
GOGF 3/01(2006.01)i

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
GOGF 3/01; GOOF 3/048; GO6F 3/00; GO6F 3/033; GOOF 17/21; GO9G 5/00; GO9G 5/34

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal) & Keywords: detect, gaze location, first display area, second display area, content, time, and
similar terms

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

A US 2011-0006978 A1 (YUAN, XIAORU) 13 January 2011 1-20
See paragraphs [0020]-[0027] and [0040]-[0059]; claims 1-3 and 28-29; and
figures 1-2 and 4A-4C.

A US 2005-0246619 Al (KRAUSE, PHILIP R.) 03 November 2005 1-20
See paragraphs [0036]-[0040] and [0051]-[0052]; claim 1; and figures 1-3.

A US 2013-0027302 A1 (IWAIZUMI, TOMOKI et al.) 31 January 2013 1-20
See paragraphs [0051]-[0066] and [0078]-[0084]; claim 1; and
figures 1 and 6-7B.

A US 2003-0038754 Al (GOLDSTEIN, MIKAEL et al.) 27 February 2003 1-20
See paragraphs [0031]-[0037]; claims 1 and 11; and figures 3-5.

A US 2012-0256967 A1 (BALDWIN, LEO B. et al.) 11 October 2012 1-20
See paragraphs [0041] and [0048]-[0052]; claims 1 and 19-21; and
figures 6(a)-6(b) and 9.

|:| Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents: "T" later document published after the international filing date or priority

"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention

"E" carlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art

"P"  document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

23 December 2013 (23.12.2013) 24 December 2013 (24.12.2013)
Name and mailing address of the ISA/KR Authorized officer Sy
Korean Intellectual Property Office ¥
N 189 Cheongsa-ro, Seo-gu, Daejeon Metropolitan City, NHO, Ji Myong
. * 302-701, Republic of Korea
Facsimile No. +82-42-472-7140 Telephone No.  +82-42-481-8528

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




INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/KR2013/006665
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2011-0006978 Al 13/01/2011 CN 101943982 A 12/01/2011
CN 101943982 B 12/12/2012
JP 2012-530305 A 29/11/2012
KR 10-2012-0027507 A 21/03/2012
US 8564533 B2 22/10/2013
WO 2011-003303 Al 13/01/2011
US 2005-0246619 Al 03/11/2005 US 2009-0248683 Al 01/10/2009
US 2010-0153889 Al 17/06/2010
US 2010-0169825 Al 01/07/2010
US 2013-0239068 Al 12/09/2013
US 6154757 A 28/11/2000
US 6931587 Bl 16/08/2005
US 7143348 B1 28/11/2006
US 7526477 Bl 28/04/2009
US 7669111 B1 23/02/2010
US 7681123 B2 16/03/2010
US 7958138 B2 07/06/2011
US 2013-0027302 Al 31/01/2013 JP 2013-025656 A 04/02/2013
US 2003-0038754 Al 27/02/2003 WO 03-019341 Al 06/03/2003
US 2012-0256967 Al 11/10/2012 WO 2012-138744 Al 11/10/2012

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




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - wo-search-report
	Page 35 - wo-search-report

