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(54) Title: HEAD MOUNTED DISPLAY AND METHOD OF CONTROLLING THEREFOR

(57) Abstract: A method of controlling a head mounted display (HMD) ac-
cording to one embodiment of the present specification includes the steps of
outputting visual information via a display unit, outputting auditory inform-
ation via an audio output unit, detecting a control input touching a first re-
gion or a second region of a temple of the HMD, if the control input is de-
tected in the first region, setting the visual information as control target in-
formation, if the control input is detected in the second region, setting the
auditory information as the control target information, controlling an output
of the set control target information according to an attribute of moving of
the control input, which moves in the first region and the second region
while maintaining a contact with the temple of the HMD, and if the contact
between the control input and the temple of the HMD is released, terminat-
ing a control for the output of the set control target information, wherein the
first region corresponds to a region adjacent to the display unit of the temple
and wherein the second region corresponds to a region adjacent to the audio
output unit of the temple.
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Description

Title of Invention: HEAD MOUNTED DISPLAY AND METHOD

[1]
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[3]
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OF CONTROLLING THEREFOR
Technical Field

The present specification relates to a head mounted display, and more particularly, to
a head mounted display for controlling an output of visual information and auditory in-

formation according to a position to which a control input is inputted.

Background Art

As a head mounted display has been lightened, users can wear the head mounted
display like glasses. Users can receive digital information using the head mounted
display. The digital information can include visual information and auditory in-
formation. While receiving the visual information and the auditory information using a
head mounted display, users can control the visual information and the auditory in-

formation according to a situation.
Disclosure of Invention

Technical Problem

Since it is difficult for a head mounted display to be equipped with various buttons
on a surface of the head mounted display, the head mounted display may have low op-
erability due to an attribute of the device. Hence, in case of watching the digital in-
formation using a head mounted display, a method of controlling the visual in-
formation and the auditory information via a simple operation is required. In particular,
due to lightening and miniaturization, it is difficult for a head mounted display to
provide a sufficient touch sensitive space to control each of the informations. Hence,
the head mounted display selects control target information first and then should
provide a method of controlling the selected control target information.

Solution to Problem

Accordingly, the present specification is directed to an apparatus and method thereof
that substantially obviate one or more problems due to limitations and disadvantages of
the related art.

An object of the present specification is to provide a head mounted display for ac-
tivating or inactivating an audio input/output unit or a display unit according to a mode
of wearing and a method of controlling therefor. In particular, according to the present
specification, it is necessary for the head mounted display to provide a method of de-
termining which information is to be set/controlled as control target information
among visual information and auditory information according to a region in which a

control input is detected.
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Additional advantages, objects, and features of the invention will be set forth in part
in the description which follows and in part will become apparent to those having
ordinary skill in the art upon examination of the following or may be learned from
practice of the invention. The objectives and other advantages of the invention may be
realized and attained by the structure particularly pointed out in the written description
and claims hereof as well as the appended drawings.

To achieve these objects and other advantages and in accordance with the purpose of
the invention, as embodied and broadly described herein, according to one em-
bodiment, a head mounted display (HMD) includes a display unit configured to output
visual information, an audio output unit configured to output auditory information, a
sensor unit configured to detect a control input in a manner of being positioned at a
temple of the HMD, and if the control input is detected in a first region of the sensor
unit, a controller configured to control an output of the visual information, if the
control input is detected in a second region of the sensor unit, the controller configured
to control an output of the auditory information, the controller configured to set control
target information according to a region in which the control input is detected among
the first region or the second region, the controller configured to control an output of
the set control target information according to an attribute of moving of the control
input, which moves in the first region and the second region while maintaining a
contact with the sensor unit, if the contact between the control input and the sensor unit
is released, the controller configured to terminate a control for the output of the set
control target information, wherein the first region corresponds to a region adjacent to
the display unit of the temple and wherein the second region corresponds to a region
adjacent to the audio output unit of the temple.

To further achieve these objects and other advantages and in accordance with the
purpose of the invention, as embodied and broadly described herein, a method of con-
trolling a head mounted display (HMD) according to one embodiment of the present
specification includes the steps of outputting visual information via a display unit,
outputting auditory information via an audio output unit, detecting a control input
touching a first region or a second region of a temple of the HMD, if the control input
is detected in the first region, setting the visual information as control target in-
formation, if the control input is detected in the second region, setting the auditory in-
formation as the control target information, controlling an output of the set control
target information according to an attribute of moving of the control input, which
moves in the first region and the second region while maintaining a contact with the
temple of the HMD, and if the contact between the control input and the temple of the
HMD is released, terminating a control for the output of the set control target in-

formation, wherein the first region corresponds to a region adjacent to the display unit
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of the temple and wherein the second region corresponds to a region adjacent to the
audio output unit of the temple.
Advantageous Effects of Invention

According to the present specification, a head mounted display can select/control
control target information according to a position where a control input is detected on a
sensor unit.

According to the present specification, a head mounted display can divide a detecting
region of a sensor unit into a visual information control region and an auditory in-
formation control region.

According to the present specification, if a control input is detected in a visual in-
formation control region, a head mounted display can switch an auditory information
control region to the visual information control region while a contact of the control
input is maintained.

According to the present specification, if a control input is detected in an auditory in-
formation control region, a head mounted display can switch a video information
control region to the auditory information control region while a contact of the control
input is maintained.

According to the present specification, if control target information is determined, a
head mounted display can provide a control interface corresponding to the control
target information as a tactile feedback.

According to the present specification, if outputted information includes auditory in-
formation only, a head mounted display can switch a video information control region
to an auditory information control region.

According to the present specification, if outputted information includes visual in-
formation only, a head mounted display can switch an auditory information control
region to a visual information control region.

It is to be understood that both the foregoing general description and the following
detailed description of the present specification are exemplary and explanatory and are
intended to provide further explanation of the invention as claimed.

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 diagram of a head mounted display (HMD) according to one embodiment
of the present specification;

FIG. 2 is a diagram for a method of controlling visual information of an HMD
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according to one embodiment of the present specification;
[20] FIG. 3 is a diagram of a control interface for visual information of an HMD

according to one embodiment of the present specification;

[21] FIG. 4 is a diagram for a method of controlling auditory information of an HMD
according to one embodiment of the present specification;

[22] FIG. 5 is a diagram of a control interface for auditory information of an HMD
according to one embodiment of the present specification;

[23] FIG. 6 is a diagram of a method of configuring a control target information in
response to an output information of an HMD according to one embodiment of the
present specification;

[24] FIG. 7 is a diagram of a method of determining a control target information of an

HMD according to one embodiment of the present specification;

[25] FIG. 8 is a block diagram of an HMD according to one embodiment of the present
specification;
[26] FIG. 9 is an operation flowchart of an HMD according to one embodiment of the

present specification.
Best Mode for Carrying out the Invention

[27] While the embodiments have been concretely described with reference to the
attached diagrams and the contents written on the diagrams, a scope of claims may be
non-restricted or non-limited to the embodiments.

[28] 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.

[29] In the present specification, a head mounted display may include a wearable device
capable of displaying visual information in a manner of being worn on a body of a
user.

[30] FIG. 1 is a diagram of a head mounted display (HMD) according to one embodiment
of the present specification. Referring to FIG. 1, a head mounted display (hereinafter
abbreviated HMD) can be divided into a plurality of parts. In FIG. 1, the HMD can
include a display part 11, an ear piece part 12, and a temple part 13. The display part
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11 can include a display unit, displays a digital image, and can provide a user with
visual information. As depicted in FIG. 1, the display part 11 may have such a form as
a rim of glasses. The display part 11 can include a display unit configured to project or
display visual information. According to a different embodiment, the HMD may
include a display unit and a frame supporting the display unit except the rim.

The ear piece part 12 can fix an HMD to ears of a user. The ear piece part 12 may
include an audio output unit and the audio output unit can output auditory information.
The audio output unit may include a speaker or a bone conduction speaker.

The temple part 13 can fix an HMD to a head of a user. The temple part 13 can
include a touch sensor unit on an external surface of the temple part. The touch sensor
unit included in the temple part can be divided into a plurality of regions. A plurality of
the regions of the touch sensor unit can be divided into a region for controlling visual
information displayed in the HMD and a region for controlling auditory information
outputted from the HMD, respectively. Regarding this, it shall be described in detail in
FIG. 2.

FIG. 2 is a diagram for a method of controlling visual information of an HMD
according to one embodiment of the present specification. Referring to the top of FIG.
2, the HMD can include a display part 11, an ear piece part 12, and a temple part 13.
The temple part 13 of the HMD can include a sensor unit and the sensor unit may
include a touch sensitive region. The HMD can include a touch sensitive region
divided into a plurality of regions in the temple part 13. The HMD can divide the touch
sensitive region into a first region 21 and a second region 22. In this case, the first
region 21 and the second region 22 may be adjacent to each other.

The HMD can control an output of visual information based on a control input
detected in the first region 21. The HMD can set a region adjacent to the display part
11 among the temple part 13 as the first region 21. And, the HMD can control an
output of auditory information based on a control input detected in the second region
21. The HMD can set a region adjacent to the ear piece part 12 among the temple part
13 as the second region 22.

As depicted in the top of FIG. 2, the HMD can generate a tactile feedback on a
surface of the temple part 13 divided into the first region 21 and the second region 22.
The HMD generates a first tactile feedback in the first region 21 and can generate a
second tactile feedback in the second region 22. A user touching the temple part 13 of
the HMD can be provided with the first tactile feedback or the second tactile feedback
from the HMD. Hence, when the user touches a region, the user can distinguish the
first region 21 from the second region 22 in a manner of receiving the first tactile
feedback or the second tactile feedback. In particular, the HMD can inform the user of

whether the user controls visual information or auditory information in a manner of
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dividing the region where the first tactile feedback and the second tactile feedback are
generated into the first region and the second region, respectively.

In order to control an output of visual information of the HMD, a user can input a
control input 23 to the first region 21. In this case, the control input can include a touch
input. The HMD can detect the control input 23 in the first region 21. For instance, the
HMD can detect the control input 23 contacted with a touch sensitive region. If the
control input 23 is detected in the first region 21, the HMD can configure visual in-
formation as control target information. The HMD can control the visual information
set as the control target information in response to the control input 23. And, the HMD
can generate the first tactile feedback in the first region 21 in response to the control
input 23.

Having detected the control input in the first region 21, the HMD can set the touch
sensitive region of the temple part as the first region 21 as depicted in the bottom of
FIG. 2. Unlike the HMD, which has divided the touch sensitive region of the temple
part 13 into the first region 21 and the second region 22 as depicted in the top of FIG.
2, if the control input 23 is detected in the first region 21, the HMD can set the touch
sensitive region of the temple part 13 as the first region 21. Since the touch sensitive
region of the temple part 13 has a limited space, the first region 21 selected by a user
can be extended to the whole region of the touch sensitive region of the temple part 13
to enhance operability of a user. In the present specification, the first region extended
to the whole region of the touch sensitive region can be defined as an ‘extended first
region’ 24.

As depicted in the bottom of FIG. 2, the HMD can detect a control input 23 moving
within the extended first region 24. While a first contact between the control input 23
and the extended first region 24 is maintained, the HMD can maintain visual in-
formation as control target information. Hence, the HMD can control the visual in-
formation according to the control input 23 moving within the extended first region 24
while the first contact is maintained.

And, while the first contact between the control input 23 and the extended first
region 24 is maintained, the HMD can maintain the extended first region 24. If the first
contact is released, the HMD can reset the extended first region 24 as the first region
21 and the second region 22.

As depicted in the bottom left of FIG. 2, the HMD can generate a first tactile
feedback on a surface of the temple 13 set as the extended first region 24. In particular,
the HMD can generate the first tactile feedback in both the first region 21 and the
second region 22 in which the first tactile feedback and the second tactile feedback are
used to be generated, respectively, in the top left of FIG. 2. While the first contact
between the control input 23 and the extended first region 24 is maintained, the HMD
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can maintain the first tactile feedback in the extended first region 24.

A user controlling visual information by touching a touch sensitive region of the
temple part 13 of the HMD can be provided with the first tactile feedback wherever the
user touches in the touch sensitive region. The user recognizes the first tactile feedback
and may be then able to confirm that control target information controlled by the user
is visual information.

FIG. 3 is a diagram of a control interface for visual information of an HMD
according to one embodiment of the present specification. Referring to the top of FIG.
3, the HMD can display visual information using the display unit included in the
display part 11. The visual information 30 displayed by the HMD can include a video,
a picture, a notification, an application execution screen, or a video call image. The
HMD can divide a touch sensitive region of the temple part 13 into a first region 21
and a second region 22. The HMD can detect a control input 31 touching the first
region 21. The HMD can set visual information as control target information in
response to the control input 31 detected in the first region 21.

As depicted in the bottom of FIG. 3, having set the visual information as the control
target information, the HMD can set a touch sensitive region of the temple part as an
extended first region 24. The HMD can control the visual information in response to
the control input 31 detected in the extended first region 24.

And, having set the visual information as the control target information, the HMD
can display a control interface 32 for the visual information in addition to the visual in-
formation 30 displayed in the display unit. For instance, the HMD can display a
playback menu configured to control a video. The control interface 32 for the visual in-
formation can include an interface configured to control a menu, movement, a size, a
position, and a playback of the visual information. The HMD can control at least one
of a menu, movement, a size, a position, and a playback of the displayed visual in-
formation using the interface.

The HMD can generate a tactile feedback of the control interface 32 for the displayed
visual information. The HMD can provide a tactile interface 33 corresponding to the
displayed visual information or the control interface 32 to the touch sensitive region.
The HMD detects a control input on the tactile interface 33 and can execute a function
corresponding to the tactile interface 33. For instance, the HMD can provide a
playback menu as the tactile interface. If a user touches the tactile interface, the HMD
can control a playback of visual information.

The HMD can provide a tactile interface to a touch sensitive region of the temple part
13 in response to an attribute of the displayed visual information. The HMD can
generate a tactile feedback in response to an attribute of the visual information. In this

case, the attribute of the visual information can include at least one of a shape, a
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position, a size, and a texture of the visual information.

FIG. 4 is a diagram for a method of controlling auditory information of an HMD
according to one embodiment of the present specification. Referring to the top of FIG.
4, the HMD can include a display part 11, an ear piece part 12, and a temple part 13.
The temple part 13 of the HMD can include a sensor unit and the sensor unit may
include a touch sensitive region. The HMD can include a touch sensitive region
divided into a plurality of regions in the temple part 13.

The HMD can divide the touch sensitive region into a first region 21 and a second
region 22. The HMD can control an output of visual information based on a control
input detected on the first region 21. The HMD can set a region adjacent to the display
part 11 of the temple part 13 as the first region 21. And, the HMD can control an
output of auditory information based on a control input detected in the second region
21. The HMD can set a region adjacent to the ear piece part 12 of the temple part 13 as
the second region 22.

As depicted in the top left of FIG. 4, the HMD can generate a tactile feedback on a
surface of the temple part 13 divided into the first region 21 and the second region 22.
The HMD generates a first tactile feedback in the first region 21 and can generate a
second tactile feedback in the second region 22. A user touching the temple part 13 of
the HMD can be provided with the first tactile feedback or the second tactile feedback
from the HMD. Hence, when the user touches a region, the user can distinguish the
first region 21 from the second region 22 in a manner of receiving the first tactile
feedback or the second tactile feedback. In particular, the HMD can inform the user of
whether the user controls visual information or auditory information in a manner of
dividing the region where the first tactile feedback and the second tactile feedback are
generated into the first region and the second region, respectively.

In order to control an output of auditory information of the HMD, a user can input a
control input 41 to the second region 22. In this case, the control input can include a
touch input. The HMD can detect the control input 41 in the second region 22. For
instance, the HMD can detect the control input 41 contacted with a touch sensitive
region. If the control input 41 is detected in the second region 22, the HMD can set
auditory information as control target information. The HMD can control the auditory
information set as the control target information in response to the control input 41.
And, the HMD can generate the second tactile feedback in the second region 22 in
response to the control input 41.

Having detected the control input in the second region 22, the HMD can set the touch
sensitive region of the temple part as the second region 22 as depicted in the bottom of
FIG. 4. Unlike the HMD, which has divided the touch sensitive region of the temple
part 13 into the first region 21 and the second region 22 as depicted in the top of FIG.
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4, if the control input 41 is detected in the second region 22, the HMD can set the
touch sensitive region of the temple part 13 as the second region 22. Since the touch
sensitive region of the temple part 13 has a limited space, the second region 22 selected
by a user can be extended to the whole region of the touch sensitive region of the
temple part 13 to enhance operability of a user. In the present specification, the second
region extended to the whole region of the touch sensitive region can be defined as an
‘extended second region’ 42.

As depicted in the bottom of FIG. 4, the HMD can detect a control input 41 moving
within the extended second region 42. While a second contact between the control
input 41 and the extended second region 42 is maintained, the HMD can maintain
auditory information as control target information. Hence, the HMD can control the
auditory information according to the control input 41 moving within the extended
second region 42 while the second contact is maintained.

And, while the second contact between the control input 41 and the extended second
region 42 is maintained, the HMD can maintain the extended second region 42. If the
second contact is released, the HMD can reestablish the extended second region 42 as
the first region 21 and the second region 22.

As depicted in the bottom left of FIG. 4, the HMD can generate a second tactile
feedback on a surface of the temple 13 set as the second region 42. In particular, the
HMD can generate the second tactile feedback in both the first region 21 and the
second region 22 in which the first tactile feedback and the second tactile feedback are
used to be generated, respectively, in the top left of FIG. 4. While the second contact
between the control input 41 and the extended second region 42 is maintained, the
HMD can maintain the second tactile feedback in the extended second region 42.

A user controlling auditory information by touching a touch sensitive region of the
temple part 13 of the HMD can be provided with the second tactile feedback wherever
the user touches in the touch sensitive region. The user recognizes the second tactile
feedback and may be then able to confirm that control target information controlled by
the user is auditory information.

FIG. 5 is a diagram of a control interface for auditory information of an HMD
according to one embodiment of the present specification. Referring to the top of FIG.
5, the HMD can output auditory information using the audio output unit included in the
ear piece part 12. The auditory information outputted by the HMD can include music,
alarm, a voice of the other party in case of a voice call, a notification sound. The HMD
can divide a touch sensitive region of the temple part 13 into a first region 21 and a
second region 22. The HMD can detect a control input 51 touching the second region
22. The HMD can set auditory information as control target information in response to

the control input 51 detected in the second region 22.



10

WO 2015/012458 PCT/KR2013/012015

[57]

[58]

[59]

[60]

[61]

As depicted in the bottom of FIG. 4, having set the auditory information as the
control target information, the HMD can set a touch sensitive region of the temple part
as an extended second region 42. The HMD can control the auditory information in
response to the control input 51 detected in the extended second region 42.

And, having set the auditory information as the control target information, the HMD
can display a control interface 52 for the auditory information in addition to the visual
information 50 displayed in the display unit. For instance, the HMD can display a
volume control menu configured to control a volume of the auditory information. The
control interface 52 for the auditory information can include an interface configured to
control a volume, balance, and a playback of the auditory information. The HMD can
control at least one of a volume, balance, and a playback of the displayed auditory in-
formation using the interface.

The HMD can generate a tactile feedback of the control interface 52 for the outputted
auditory information. The HMD can provide a tactile interface 53 corresponding to the
outputted auditory information or the control interface 52 to the touch sensitive region.
The HMD detects a control input on the tactile interface 53 and can execute a function
corresponding to the tactile interface 53. For instance, the HMD can provide a volume
control menu as the tactile interface. If a user touches the tactile interface, the HMD
can control a volume of the auditory information.

The HMD can provide a tactile interface to a touch sensitive region of the temple part
13 in response to an attribute of the outputted auditory information. The HMD can
generate a tactile feedback in response to an attribute of the auditory information. In
this case, the attribute of the visual information can include at least one of a tempo and
a volume of the auditory information.

FIG. 6 is a diagram of a method of configuring control target information in response
to output information of an HMD according to one embodiment of the present speci-
fication. The HMD can set the control target information according to the information
outputted from the HMD. The HMD can set the control target information set
according to a control input detected in the touch sensitive region of the temple part 13.
If the outputted information includes visual information only, the HMD can set the
visual information as the control target information. The HMD can control the visual
information according to the control input detected in the touch sensitive region. In
particular, the HMD sets the touch sensitive region of the temple as an extended first
region 24 and can use a control input detected in the extended first region 24 to control
the visual information. Unlike this, if the outputted information includes auditory in-
formation only, the HMD can set the auditory information as the control target in-
formation. The HMD can control the auditory information according to the control

input detected in the touch sensitive region. In particular, the HMD sets the touch
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sensitive region of the temple as an extended second region 42 and can use a control
input detected in the extended second region 42 to control the auditory information.

Referring to the top of FIG. 6, the HMD can output visual information only. For
instance, the HMD can display an e-mail or a picture. In this case, since the HMD does
not output auditory information to be controlled, the HMD can set the visual in-
formation as the control target information. And, the HMD can set the touch sensitive
region of the temple part 13 as an extended first region 24 to detect a control input for
controlling an output of the visual information. In particular, the HMD can detect the
control input configured to control the output of the visual information in the whole
region of the touch sensitive region of the temple part 13.

The above-mentioned may include a case that the HMD outputs one-time auditory
information together with visual information. For instance, in case that the HMD
displays a navigation menu or a notification along with one-time sound, the HMD can
operate as mentioned in the foregoing description.

Referring to the bottom of FIG. 6, the HMD can output auditory information only.
For instance, the HMD can play music or output a voice of the other party in case of
performing a voice call. In this case, since the HMD does not display visual in-
formation to be controlled, the HMD can set the auditory information as the control
target information. And, the HMD can set the touch sensitive region of the temple part
13 as an extended second region 42 to detect a control input for controlling an output
of the auditory information. In particular, the HMD can detect the control input
configured to control the output of the auditory information in the whole region of the
touch sensitive region of the temple part 13.

The above-mentioned may include a case that the HMD outputs one-time visual in-
formation together with auditory information. For instance, in case that the HMD
displays an image of a corresponding album while playing a music album or in case
that the HMD displays information on the other party while performing a voice call,
the HMD can operate as mentioned in the foregoing description.

FIG. 7 is a diagram of a method of determining control target information of an
HMD according to one embodiment of the present specification. The HMD can divide
the touch sensitive region into a first region 21, a second region 22, and a third region
71. The HMD can include the third region 71 between the first region 21 and the
second region 22. The HMD can control an output of visual information based on a
detected control input in the first region 21. The HMD can set a region adjacent to the
display part 11 of the temple part 13 as the first region 21. And, the HMD can control
an output of auditory information based on a control input detected in the second
region 22. The HMD can set a region adjacent to the ear piece part 12 of the temple
part 13 as the second region 22. And, if a control input is detected in the third region
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71, the HMD can set the control target information based on a moving direction of the
control input. If a control input is detected in the third region 71, the HMD can dif-
ferently operate according to whether a user interface configured to set the control
target information is displayed.

If a control input 72 is detected in the third region, the HMD can display a user
interface configured to select visual information or auditory information as the control
target information. For instance, if the control input 72 moves to a first direction at
which the display part 11 is positioned, the HMD can display that an output of the
visual information is controlled. If the control input 72 moves to a second direction at
which the ear piece part 12 is positioned, the HMD can display that an output of the
auditory information is controlled. If the control input moves to the first direction at
which the first region is positioned while maintaining a contact with the touch sensitive
region, the HMD can set the visual information as the control target information. In
particular, the HMD can set the touch sensitive region of the temple part 13 as an
extended first region 24 in response to the control input, which has contacted the third
region 71 and moved to the first direction. Hence, the HMD can provide the extended
first region 24 to a user before the contact between the control input and the temple is
released. In other word, while the contact between the control input and the touch
sensitive region is maintained, the HMD can control the output of the visual in-
formation, which is the control target information, in response to the control input 72
that moves in the first region, the second region, and the third region.

If a control input moves to a second direction at which a second region 22 is po-
sitioned while maintaining a contact with the touch sensitive region, the HMD can set
auditory information as control target information. In particular, the HMD can set the
touch sensitive region of the temple part 13 as an extended second region 42 in
response to the control input, which has contacted the third region 71 and moved to the
second direction. Hence, the HMD can provide the extended second region 42 to a user
before the contact between the control input and the temple is released. In other word,
while the contact between the control input and the touch sensitive region is
maintained, the HMD can control the output of the auditory information, which is the
control target information, in response to the control input 72 that moves in the first
region, the second region, and the third region.

Although the control input 72 is detected in the third region, the HMD may not
display a user interface configured to select visual information or auditory information
as the control target information. In this case, the HMD can operate in a way different
from the way depicted in FIG. 7. If a control input moves to a first direction at which a
first region 21 is positioned while a contact with the touch sensitive region is

maintained, the HMD can set auditory information as control target information. In
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particular, the HMD can set the touch sensitive region of the temple part 13 as an
extended second region in response to the control input, which has contacted the third
region 71 and moved to the first direction. Hence, the HMD can provide the extended
second region to a user before the contact between the control input and the temple is
released. In other word, while the contact between the control input and the touch
sensitive region is maintained, the HMD can control the output of the auditory in-
formation, which is the control target information, in response to the control input 72
that moves in the first region, the second region, and the third region.

If a control input moves to a second direction at which a second region 22 is po-
sitioned while maintaining a contact with the touch sensitive region, the HMD can set
visual information as control target information. In particular, the HMD can set the
touch sensitive region of the temple part 13 as an extended first region in response to
the control input, which has contacted the third region 71 and moved to the second
direction. Hence, the HMD can provide the extended first region to a user before the
contact between the control input and the temple is released. In other word, while the
contact between the control input and the touch sensitive region is maintained, the
HMD can control the output of the visual information, which is the control target in-
formation, in response to the control input 72 that moves in the first region, the second
region, and the third region.

FIG. 8 is a block diagram of an HMD according to one embodiment of the present
specification. The HMD can include a display unit 101, an audio output unit 102, a
sensor unit 103, and a controller 105. According to embodiment, the HMD may further
include a tactile feedback unit 104 in an optional configuration.

The display unit 101 can display visual information. The display unit 101 can display
an image of the other party in case of performing a video call. And, the display unit
101 can display a picture or a digital content. The display unit can include a first
display unit and a second display unit corresponding to a left eye and a right eye of a
user, respectively. The display unit may further include a projector.

According to embodiment, the display unit 101 can include at least one selected from
the group consisting of an organic light-emitting diode (OLED), a liquid crystal
display (LCD), an e-ink, a projector, and a flexible display.

The HMD can include an audio output unit 102. The audio output unit can convert an
electric signal to an audio signal and can output the audio signal. For instance, if the
HMD performs a video call or a voice call, the audio output unit outputs a voice of the
other party of the call and may be then able to deliver the voice to a user. And, the
HMD can play music and can play a notification sound or an alarm sound. The HMD
can include the audio output unit in an ear piece part or a temple part.

The sensor unit 103 can be positioned at the temple part and may include a touch
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sensitive region. The sensor unit 103 may include a first region to which a first control
input controlling an output of visual information is inputted and a second region to
which a second control input controlling an output of auditory information is inputted.
According to embodiment, the sensor unit 103 may further include a third region
located between the first region and the second region. The sensor unit 103 can detect a
control input contacting each of the regions and detect whether a contact between a
detected control input and the touch sensitive region is maintained. The sensor unit 103
can deliver information on the control input detected in each of the regions to the
controller.

The tactile feedback unit 104 can generate a tactile feedback in response to a control
input. The tactile feedback unit 104 can generate a tactile feedback in response to a
type of information set as control target information. The tactile feedback unit 104
generates a first tactile feedback in the first region configured to detect a control input
for visual information and may generate a second tactile feedback in the second region
configured to detect a control input for auditory information among the touch sensitive
region. If a control input detected in the first region moves to the second region while
maintaining a contact with the touch sensitive region, the tactile feedback unit 104 can
maintain the first tactile feedback for the first region and the second region. And, if a
control input detected in the second region moves to the first region while maintaining
a contact with the sensor unit, the tactile feedback unit 104 can maintain the second
tactile feedback for the first region and the second region. And, the tactile feedback
unit 104 can generate the first tactile feedback in response to an attribute of displayed
visual information. In particular, the HMD can generate the first tactile feedback in
response to at least one of a shape, a position, a size, and a texture of the visual in-
formation. And, the tactile feedback unit 104 can generate the second tactile feedback
in response to an attribute of outputted auditory information. In particular, the HMD
can generate the second tactile feedback in response to at least one of a tempo, a
volume, and a rhythm of the auditory information.

A method of generating a tactile feedback, which is generated by the tactile feedback
unit 104 to a user, is described in the following description. The tactile feedback unit
104 can deliver a tactile feedback to a finger of a user using a micro vibrating actuator
or an ultrasonic vibration actuator. The tactile feedback unit 104 can control a vibration
frequency and a vibration size. Hence, the tactile feedback unit can control the strength
of the tactile feedback delivered to a finger of a user.

According to a different embodiment, the tactile feedback unit 104 can deliver a
tactile feedback to a user by generating a micro current. The tactile feedback unit 104
can control the strength of a current and a generation period of a current. Hence, a user

can feel a different tactile.
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And, the tactile feedback unit 104 can generate a tactile feedback using an ultrasonic
resonance. The tactile feedback unit 104 generates a plurality of ultrasonic waves and
then makes a finger of a user resonate with a plurality of the ultrasonic waves to
generate a tactile feedback. The tactile feedback unit 104 can generate a tactile
feedback different from each other in a manner of controlling a size of a resonant
frequency and a resonance generation period. The aforementioned display unit 101 and
the tactile feedback unit can be designed in a manner of being integrated to a tactile
display unit according to embodiment.

The controller 105 can control the display unit 101, the audio output unit 102, the
sensor unit 103, and the tactile feedback unit 104 using information delivered from the
sensor unit 103. The controller 105 can receive information on a contact of a control
input from the sensor unit 103.

As mentioned earlier in FIG. 2 to FIG. 5, the controller 105 can set control target in-
formation according to a position where a control input is detected in the touch
sensitive region of the temple part. And, the controller 105 can control an output of the
control target information set according to a detected control input. The controller 105
can divide the touch sensitive region positioned at the temple part into a first region
and a second region. The controller 105 can control an output of visual information
based on a control input detected in the first region. The controller 105 can set a region
adjacent to the display part of the temple part as the first region. And, the controller
105 can control an output of auditory information based on a control input detected in
the second region. The controller 105 can set a region adjacent to the ear piece part of
the temple part as the second region.

As mentioned earlier in FIG. 6, the controller 105 can set control target information
according to outputted information. The controller 105 can set the control target in-
formation according to a control input detected in the touch sensitive region of the
temple part. If outputted information includes visual information only, the controller
105 can set the visual information as the control target information. The controller 105
can control the visual information according to a control input detected in the touch
sensitive region. Unlike this, if outputted information includes auditory information
only, the controller 105 can set the auditory information as the control target in-
formation. The controller 105 can control the auditory information according to a
control input detected in the touch sensitive region.

As mentioned earlier in FIG. 7, the controller 105 can divide the touch sensitive
region into a first region, a second region, and a third region. The controller 105 can
set the third region between the first region and the second region. If a control input is
detected in the third region, the controller 105 can set control target information based

on a moving direction of the control input. If a control input is detected in the third



16

WO 2015/012458 PCT/KR2013/012015

[84]

[85]

[86]

[87]

[88]

region, the controller 105 can operate differently according to whether a user interface
configured to set the control target information is displayed.

FIG. 8 is a block diagram of an HMD according to one embodiment of the present
specification. Blocks represented as being separated are depicted for elements of the
HMD in a manner of being logically distinguished. Thus, the aforementioned elements
of the HMD may be equipped with a single chip or a plurality of chips according to a
design of the HMD.

FIG. 9 is an operation flowchart of an HMD according to one embodiment of the
present specification. The HMD can output visual information via the display unit
[S10]. As mentioned earlier in FIG. 1 and FIG. 3, the HMD can display the visual in-
formation using the display unit included in the display part. The HMD can display
video, digital information, an application execution screen, or the like. A user can
check displayed visual information by eyes.

The HMD can output auditory information via the audio output unit [S20]. As
mentioned earlier in FIG. 1 and FIG. 5, the HMD can output the auditory information
using the audio output unit included in the ear piece part. The HMD can output music,
alarm, a voice of the other party in case of performing a voice call, or a notification
sound. A user can check outputted auditory information by ears of the user.

The HMD can detect a control input touching a first region or a second region of the
temple of the HMD [S30]. As mentioned earlier in FIG. 2 to FIG. 5, the HMD can
divide the touch sensitive region of the temple part into the first region and the second
region. The HMD can set a region adjacent to the display part of the temple part as the
first region. And, the HMD can set a region adjacent to the ear piece part of the temple
part as the second region. The HMD can detect a control input in the first region or the
second region using the sensor unit. The HMD can detect a touch input of a user using
a capacitive or a resistive touch sensor.

If a control input is detected in the first region, the HMD can set visual information
as control target information [S40]. If a control input is detected in the first region, the
HMD can set visual information displayed by the display unit or the visual information
capable of being displayed by the display unit as the control target information. The
HMD can maintain the set control target information until the contact between the
control input and the touch sensitive region of the temple part is released. In particular,
the HMD can maintain the visual information as the control target information until the
contact of the control input detected in the first region is terminated. Although the
control input detected in the first region moves to the second region while maintaining
the contact, the HMD can maintain the visual information as the control target in-
formation. If the contact between the control input and the touch sensitive region is

released, the HMD can reset the control target information when a next control input is
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inputted. In particular, in case of a first control input, which is detected after the
contact is released, if the first control input is detected in the first region, the HMD
resets visual information as the control target information. If the first control input is
detected in the second region, the HMD can reset auditory information as the control
target information.

And, the HMD can generate a tactile feedback for the detected control input in the
present step. The HMD generates a first tactile feedback in the first region and may be
then able to inform a user that the user controls visual information.

If a control input is detected in the second region, the HMD can set auditory in-
formation as control target information [S50]. If a control input is detected in the
second region, the HMD can set auditory information outputted by the audio output
unit or the auditory information capable of being outputted by the audio output unit as
the control target information. The HMD can maintain the set control target in-
formation until the contact between the control input and the touch sensitive region of
the temple part is released. In particular, the HMD can maintain the auditory in-
formation as the control target information until the contact of the control input
detected in the second region is terminated. Although the control input detected in the
first region moves to the second region while maintaining the contact, the HMD can
maintain the visual information as the control target information. If the contact
between the control input and the touch sensitive region is released, the HMD can reset
the control target information when a next control input is inputted. The HMD
generates a second tactile feedback in the second region and may be then able to
inform a user that the user controls visual information.

The HMD can control an output of the set control target information according to an
attribute of moving of a control input, which moves in the first region and the second
region while maintaining a contact with the temple of the HMD [S60]. The HMD
controls the output of the set control target information configured in accordance with
the attribute of moving of the control input. In this case, the attribute of moving of the
control input may include at least one of a moving direction, a speed, and a path of the
control input. For instance, if the control target information corresponds to a television
program, which is visual information, the HMD can switch a channel of the television
program in response to the moving direction of the control input. And, if the control
target information corresponds to music, which is auditory information, the HMD can
differently apply a changing speed or a changing step of a volume control in response
to a speed of the control input.

And, the HMD can generate a tactile feedback for the detected control input in the
present step. The HMD can generate a tactile feedback in response to the set control

target information. In other word, if the set control target information corresponds to
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visual information, the HMD can generate a first tactile feedback in response to at least
one of a shape, a position, a size, and a texture of the visual information. And, if the set
control target information corresponds to auditory information, the HMD can generate
a second tactile feedback in response to at least one of a tempo, a volume, and a

rhythm of the auditory information.
If the contact between the control input and the temple of the HMD is released, the

HMD can terminate a control for an output of the set control target information [S70].
The HMD can detect that the contact between the control input and the touch sensitive
region of the temple part is terminated. If the contact is terminated, the HMD can
terminate the control for the output of the set control target information. And, if the
contact is terminated, the HMD releases the configuration set to the control target in-
formation. The HMD can reset the control target information when a next control input
is inputted.

As mentioned in the foregoing description, the HMD according to the present speci-
fication determines control target information according to a position of a detected
control input and may be then able to reset the touch sensitive region according to the
determined control target information. By doing so, the HMD can control preferred in-
formation using the touch sensitive region including a limited space.

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

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
A head mounted display (HMD), comprising:

a display unit configured to output visual information;

an audio output unit configured to output auditory information;

a sensor unit configured to detect a control input by being positioned at
a temple of the HMD; and

a controller configured to control an output of control target in-
formation according to a region in which the control input is detected in
a first region or a second region,

wherein the controller is further configured to:

set the visual information as the control target information if the control
input is detected in the first region of the sensor unit, and set the
auditory information as the control target information if the control
input is detected in the second region of the sensor unit,

control an output of the set control target information according to an
attribute of moving of the control input, which moves in the first region
and the second region while maintaining a contact with the sensor unit,
and

terminate a control for the output of the set control target information if
the contact between the control input and the sensor unit is released,
and

wherein the first region corresponds to a region adjacent to the display
unit of the temple and wherein the second region corresponds to a
region adjacent to the audio output unit of the temple.

The HMD of claim 1, wherein the sensor unit is configured to comprise
a third region between the first region and the second region.

The HMD of claim 2, wherein if the control input is detected in the
third region, the controller is configured to display a user interface to
select the visual information or the auditory information, wherein if the
control input moves to a first direction at which the first region is po-
sitioned while maintaining the contact with the sensor unit, the
controller is configured to set the visual information as the control
target information, and

wherein if the control input moves to a second direction at which the
second region is positioned while maintaining the contact with the
sensor unit, the controller is configured to set the auditory information

as the control target information.
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The HMD of claim 3, wherein the controller is configured to control
the output of the set control target information in response to the
control input, which moves in the first region, the second region, and
the third region, while the contact between the control input and the
sensor unit is maintained.

The HMD of claim 2, when the control input is detected in the third
region, wherein if the control input moves to a first direction at which
the first region is positioned while maintaining the contact with the
sensor unit, the controller is configured to set the auditory information
as the control target information, and

wherein if the control input moves to a second direction at which the
second region is positioned while maintaining the contact with the
sensor unit, the controller is configured to set the visual information as
the control target information.

The HMD of claim 1, wherein if the visual information is displayed and
the auditory information is not outputted, the controller is configured to
control the output of the visual information according to the control
input detected in the first region or the second region.

The HMD of claim 1, wherein if the auditory information is outputted
and the visual information is not displayed, the controller is configured
to control the output of the auditory information according to the
control input detected in the first region or the second region.

The HMD of claim 1, wherein if a first control input is detected in the
first region or the second region after the contact between the control
input and the sensor unit is released, the controller is configured to reset
the control target information according to a region in which the first
control input is detected.

The HMD of claim 1, wherein if the control input is detected in the first
region, the controller is configured to set the visual information as the
control target information and configured to control at least one of a
menu, a movement, a size, a position, and a playback of the visual in-
formation according to the attribute of moving of the control input.

The HMD of claim 1, wherein if the control input is detected in the
second region, the controller is configured to set the auditory in-
formation as the control target information and configured to control at
least one of a volume, a balance, and a playback of the auditory in-
formation according to the attribute of moving of the control input.

The HMD of claim 1, wherein the attribute of moving of the control
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input comprises at least one of a moving direction, a speed, and a path
of the control input.

The HMD of claim 1, wherein the first region and the second region are
positioned at a surface of the temple and wherein the first region and
the second region are adjacent to each other.

The HMD of claim 1, further comprising a tactile feedback unit
configured to generate a tactile feedback,

wherein the controller is configured to generate a first tactile feedback
in the first region and configured to generate a second tactile feedback
in the second region.

The HMD of claim 13, wherein if the control input detected in the first
region moves to the second region while maintaining the contact with
the sensor unit, the controller is configured to generate the first tactile
feedback in the first region and the second region, and

wherein if the control input detected in the second region moves to the
first region while maintaining the contact with the sensor unit, the
controller is configured to generate the second tactile feedback in the
first region and the second region.

The HMD of claim 13, wherein the controller is configured to generate
the first tactile feedback in response to an attribute of the visual in-
formation.

The HMD of claim 15, wherein the attribute of the visual information
comprises at least one of a shape, a position, a size, and a texture of the
visual information.

The HMD of claim 13, wherein the controller is configured to generate
the second tactile feedback in response to an attribute of the auditory
information.

The HMD of claim 17, wherein the attribute of the auditory in-
formation comprises at least one of a tempo, a volume, and a rhythm of
the auditory information.

The HMD of claim 1, wherein the audio output unit comprises a bone
conduction speaker.

A method of controlling a head mounted display (HMD), comprising
the steps of:

outputting visual information via a display unit;

outputting auditory information via an audio output unit;

detecting a control input touching a first region or a second region of a
temple of the HMD;
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setting the visual information as control target information if the
control input is detected in the first region;

setting the auditory information as the control target information if the
control input is detected in the second region;

controlling an output of the set control target information according to
an attribute of moving of the control input, which moves in the first
region and the second region while maintaining a contact with the
temple of the HMD; and

terminating a control for the output of the set control target information
if the contact between the control input and the temple of the HMD is
released,,

wherein the first region corresponds to a region adjacent to the display
unit of the temple and wherein the second region corresponds to a

region adjacent to the audio output unit of the temple.
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[Fig. 1]
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[Fig. 3]
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