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(57) ABSTRACT 
Provided are a wearable device and a method of operating the 
same. The wearable device includes: a display configured to 
display content; a user input unit configured to receive a 
command of a wearer, and a controller configured to: when 
the content is reproduced in a state in which the wearable 
device is worn, output, through the display and based on 
content reproduction related information of the wearable 
device, information informing the wearer that stopping repro 
duction of the content is requestable, and control to stop the 
reproduction of the content in response to a reproduction stop 
request for the content, received through the user input unit in 
response to the output information, wherein the content 
reproduction related information corresponds to information 
influential on a health of the wearer when the content is 
reproduced in the state in which the wearable device is worn. 
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FIG. 2A 
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FIG. 2B 
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FIG 3 
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FIG. 4 
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FIG. 5A 
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FIG. 5B 
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FIG. 8B 

  



Patent Application Publication Nov. 5, 2015 Sheet 24 of 67 US 2015/0316984 A1 

FIG. 8C 

GAME IMAGE 

GUIDE 
INFORMATION 

701 702 

  



Patent Application Publication Nov. 5, 2015 Sheet 25 of 67 US 2015/0316984 A1 

FIG. 9 

COMPARE OBTAINED INFORMATION 
AND REFERENCE INFORMATION S901 

NECESSARLY DISPLAY 
REPRODUCTION STOP REQUEST 

GUIDE INFORMATION 
S902 

YES 

DISPLAY THE REPRODUCTION STOP 
REQUEST GUIDE INFORMATION S903 

  

  

  

  



Patent Application Publication Nov. 5, 2015 Sheet 26 of 67 US 2015/0316984 A1 

FIG 10 

S1001 REPRODUCE CONTENT 

OBTAIN INFORMATION 

COMPARE OBTAINED INFORMATION 
AND REFERENCE INFORMATION 

NECESSARILY DISPLAY 
REPRODUCTION STOP REQUEST 

GUIDE INFORMATION 

YES 

DISPLAY REPRODUCTION STOP 
REQUEST GUIDE INFORMATION 

REJECT REPRODUCTION 
STOP OF CONTENT 

STOP REPRODUCTION 
OF CONTENT 

NUMBER OF GUIDES = 
MAXIMUM VALUE 

NO 

OBTAIN INFORMATION WHILE 
CONTINUOUSLY REPRODUCING THE CONTENT 

    

    

  

    

    

    

    

  

  



Patent Application Publication Nov. 5, 2015 Sheet 27 of 67 US 2015/0316984 A1 

FIG 11 

1 HOUR 

2 HOURS 

3 HOURS 

4 HOURS 

MORE THAN 5 HOURS 

  



Patent Application Publication Nov. 5, 2015 Sheet 28 of 67 US 2015/0316984 A1 

FIG. 12 
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FIG. 13B 
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WEARABLE DEVICE AND METHOD OF 
OPERATING THE SAME 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of U.S. applica 
tion Ser. No. 14/665,274 filed Mar. 23, 2015, which claims 
priority from Korean Patent Application No. 10-2014 
0033704, filed on Mar. 21, 2014 in the Korean Intellectual 
Property Office (KIPO), Korean Patent Application No. 
10-2014-0091319, filed on Jul. 18, 2014 in the KIPO, and 
Korean Patent Application No. 10-2015-0004456, filed on 
Jan. 12, 2015 in the KIPO, the disclosures of which are 
incorporated herein in their entireties by reference. 

BACKGROUND 

0002 1. Field 
0003) Apparatuses and methods consistent with exem 
plary embodiments relate to a wearable device and a method 
of operating the wearable device, and more particularly, to a 
wearable device capable of protecting a user's health and a 
method of operating the wearable device. 
0004 2. Description of the Related Art 
0005. As research into wearable devices has been actively 
conducted, various wearable devices have been released or 
their release is imminent. Examples of wearable devices 
include Smart watches, Smart glasses, and Smart bands. 
0006 Wearable devices such as Smart glasses may be con 
figured to display content or allow a wearer to view content 
displayed on another device. 
0007. However, when the user putting on the wearable 
devices such as Smart glasses views the content for a long 
time, the user may suffer from amblyopia, etc. 

SUMMARY 

0008 Aspects of one or more exemplary embodiments 
provide a wearable device capable of protecting a user's 
health Such as by reducing a wearer's fatigue or protecting a 
wearer's eyesight and a method of operating the wearable 
device. 
0009. Additional aspects will be set forth in part in the 
description which follows and, in part, will be apparent from 
the description, or may be learned by practice of exemplary 
embodiments. 
0010. According to an aspect of an exemplary embodi 
ment, there is provided a wearable device including: a display 
configured to display content; a user input unit configured to 
receive a command of a wearer; and a controller configured 
to: when the content is reproduced in a state in which the 
wearable device is worn, output, through the display and 
based on content reproduction related information of the 
wearable device, information informing the wearer that stop 
ping reproduction of the content is requestable, and control to 
stop the reproduction of the content in response to a repro 
duction stop request for the content, received through the user 
input unit in response to the output information, wherein the 
content reproduction related information corresponds to 
information influential on a health of the wearer when the 
content is reproduced in the state in which the wearable 
device is worn. 
0011. The content reproduction related information of the 
wearable device may include at least one of a reproduction 
time of the content in the state in which the wearable device is 
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worn; a battery consumption amount of at least one of the 
wearable device and a device reproducing the content after 
starting the reproduction of the content in the state in which 
the wearable device is worn; and a heating temperature of the 
wearable device after starting the reproduction of the content 
in the state in which the wearable device is worn. 
0012. The wearable device may further include: a first 
information obtainer configured to obtain the content repro 
duction related information of the wearable device in connec 
tion with the reproduction of the content; and a second infor 
mation obtainer configured to obtain bio information of the 
wearer in connection with the reproduction of the content, 
wherein the controller may be configured to output, through 
the display and based on the obtained content reproduction 
related information of the wearable device and the obtained 
bio information of the wearer, the information informing the 
wearer that stopping reproduction of the content is request 
able. 
0013 The wearable device may further include: a third 
information obtainer configured to obtain peripheral environ 
ment information of the wearable device in connection with 
the reproduction of the content, wherein the controller may be 
configured to output, through the display and based on the 
content reproduction related information of the wearable 
device and the obtained peripheral environment information 
of the wearable device, the information informing the wearer 
that stopping reproduction of the content is requestable. 
0014. The wearable device may further include: a fourth 
information obtainer configured to obtain personal informa 
tion of the wearer in connection with the reproduction of the 
content, wherein the controller may be configured to output, 
through the display and based on the content reproduction 
related information of the wearable device and the obtained 
personal information of the wearer, the information inform 
ing the wearer that stopping reproduction of the content is 
requestable. 
0015 The controller may be configured to continuously 
reproduce the content through the display when a reproduc 
tion stop rejection for the content is received through the user 
input unit in response to the output information informing the 
wearer that stopping reproduction of the content is request 
able. 
0016. The controller may be configured to output, through 
the display, the information in a display form in which: the 
information is overlapped with the content; a frame of the 
information is inserted between frames of the content; or the 
information is displayed on a display region different from a 
display region on which the content is reproduced. 
0017. The controller may be configured to control the 
wearable device such that different content is viewable using 
the wearable device when the reproduction of the content is 
stopped in response to the reproduction stop request for the 
COntent. 

0018. The controller may be configured to output, through 
the display, information regarding a plurality of different 
pieces of contents, and to control the wearable device to allow 
viewing of content selected from among the plurality of dif 
ferent pieces of contents when a selection signal is received in 
response to the output information regarding the plurality of 
different pieces of contents. 
0019. The controller may be configured to output, through 
the display, the information by applying different reference 
information to the content reproduction related information 
of the wearable device according to a type of the content. 
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0020. The controller may be configured to output the 
information informing the wearer that stopping reproduction 
of the content is requestable based on a comparison between 
the content reproduction related information and predeter 
mined content reproduction stop request reference informa 
tion. 
0021. According to an aspect of another exemplary 
embodiment, there is provided a method of operating a wear 
able device, the method including: reproducing content 
through a display of the wearable device; obtaining content 
reproduction related information of the wearable device, the 
content reproduction related information corresponding to 
information influential on a health of a wearer when the 
content is reproduced in a state in which the wearable device 
is worn; outputting, through the display and based on the 
obtained content reproduction related information, informa 
tion informing the wearer that stopping reproduction of the 
content is requestable; and controlling the wearable device to 
stop the reproduction of the content in response to a repro 
duction stop request for the content, received through a user 
input in response to the output information. 
0022. The content reproduction related information of the 
wearable device may include at least one of a reproduction 
time of the content in the status in which the wearable device 
is worn; a battery consumption amount of at least one of the 
wearable device and a device reproducing the content after 
starting the reproduction of the content in the status in which 
the wearable device is worn; and a heating temperature of the 
wearable device after starting the reproduction of the content 
in the status in which the wearable device is worn. 
0023 The method may further include: obtaining the con 
tent reproduction related information of the wearable device 
in connection with the reproduction of the content; and 
obtaining bio information of the wearer in connection with 
the reproduction of the content, wherein the outputting the 
information informing the wearer may include outputting, 
through the display and based on the obtained content repro 
duction related information of the wearable device and the 
obtained bio information of the wearer, the information 
informing the wearer. 
0024. The method may further include: obtaining periph 
eral environment information of the wearable device in con 
nection with the reproduction of the content, wherein the 
outputting the information informing the wearer may include 
outputting, through the display and based on the content 
reproduction related information of the wearable device and 
the obtained peripheral environment information of the wear 
able device, the information informing the wearer. 
0025. The method may further include: obtaining personal 
information of the wearer in connection with the reproduction 
of the content, wherein the outputting the information may 
include outputting, through the display and based on the 
content reproduction related information of the wearable 
device and the obtained personal information of the wearer, 
the information informing the wearer. 
0026. The method may further include: receiving, by the 
wearable device, a continuous reproduction request for the 
content in response to the output, the information informing 
the wearer; and continuously reproducing the content in 
response to the received continuous reproduction request for 
the content. 
0027. The outputting the information informing the 
wearer may include outputting, through the display, the infor 
mation informing the wearer in a display form in which: the 
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information is overlapped with the content; a frame of the 
information informing the wearer is inserted between frames 
of the content on the display; or the information informing the 
wearer is displayed on a display region different from a dis 
play region on which the content is reproduced. 
0028. The method may further include reproducing, by the 
wearable device, different content when the reproduction of 
the content is stopped in response to the reproduction stop 
request for the content. 
0029. The reproducing the different content may include: 
outputting, through the display, information regarding a plu 
rality of different pieces of contents; receiving a selection 
signal based on the output information regarding the plurality 
of different pieces of contents; and providing content selected 
from among the plurality of different pieces of contents in 
response to the received selection signal. 
0030 The outputting the information informing the 
wearer may include outputting, through the display, the infor 
mation informing the wearer by applying different reference 
information to the content reproduction related information 
of the wearable device according to a type of the content. 
0031. According to an aspect of another exemplary 
embodiment, there is provided a non-transitory computer 
readable recording medium having recorded thereon a pro 
gram executable by a computer for performing the method. 
0032. According to an aspect of another exemplary 
embodiment, there is provided a wearable device including: a 
display configured to display content; a user input unit con 
figured to receive a command of a wearer; and a controller 
configured to, when the content is reproduced in a state in 
which the wearable device is worn, output, through the dis 
play and based on content reproduction related information of 
the wearable device, information regarding stopping repro 
duction or viewing of the content, wherein the content repro 
duction related information corresponds to information influ 
ential on a health of the wearer. 

0033. The content reproduction related information of the 
wearable device may include at least one of a reproduction 
time of the content in the state in which the wearable device is 
worn; a battery consumption amount of at least one of the 
wearable device and a device reproducing the content after 
starting the reproduction of the content in the state in which 
the wearable device is worn; and a heating temperature of the 
wearable device after starting the reproduction of the content 
in the state in which the wearable device is worn. 

0034. The wearable device may further include: a first 
information obtainer configured to obtain the content repro 
duction related information of the wearable device in connec 
tion with the reproduction of the content; and a second infor 
mation obtainer configured to obtain bio information of the 
wearer in connection with the reproduction of the content, 
wherein the controller may be configured to output, through 
the display and based on the obtained content reproduction 
related information of the wearable device and the obtained 
bioinformation of the wearer, the information regarding stop 
ping reproduction or viewing of the content. 
0035. The wearable device may further include: a third 
information obtainer configured to obtain peripheral environ 
ment information of the wearable device in connection with 
the reproduction of the content, wherein the controller may be 
configured to output, through the display and based on the 
content reproduction related information of the wearable 
device and the obtained peripheral environment information 
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of the wearable device, the information regarding stopping 
reproduction or viewing of the content. 
0036. The wearable device may further include: a fourth 
information obtainer configured to obtain personal informa 
tion of the wearer in connection with the reproduction of the 
content, wherein the controller may be configured to output, 
through the display and based on the content reproduction 
related information of the wearable device and the obtained 
personal information of the wearer, the information regarding 
stopping reproduction or viewing of the content. 
0037. The controller may be configured to continuously 
reproduce the content through the display when a reproduc 
tion stop rejection for the content is received through the user 
input unit in response to the output information. 
0038. The controller may be configured to output, through 
the display, the information in a display form in which: the 
information is overlapped with the content; a frame of the 
information is inserted between frames of the content; or the 
information is displayed on a display region different from a 
display region on which the content is reproduced. 
0039. The controller may be configured to control the 
wearable device such that different content is viewable using 
the wearable device when the reproduction of the content is 
stopped in response to a reproduction stop request for the 
content input by the wearer in response to the output infor 
mation. 

0040. The controller may be configured to output, through 
the display, information regarding a plurality of different 
pieces of contents, and to control the wearable device to allow 
viewing of content selected from among the plurality of dif 
ferent pieces of contents when a selection signal is received in 
response to the output information regarding the plurality of 
different pieces of contents. 
0041. The controller may be configured to output, through 
the display, the information by applying different reference 
information to the content reproduction related information 
of the wearable device according to a type of the content. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0042. These and/or other aspects will become apparent 
and more readily appreciated from the following description 
of exemplary embodiments, taken in conjunction with the 
accompanying drawings in which: 
0043 FIG. 1A is a diagram for explaining a method of 
operating a wearable device according to an exemplary 
embodiment; 
0044 FIG. 1B is a table for explaining a method of obtain 
ing content reproduction related information of a wearable 
device and a content reproduction stop request reference, 
according to an exemplary embodiment; 
004.5 FIGS. 1C-1 and 1C-2 are tables for explaining a 
method of obtaining bio information of a wearer and a repro 
duction stop request reference, according to an exemplary 
embodiment; 
0046 FIG. 1D is a diagram of an eye image for explaining 
a method of obtaining bio information regarding whether a 
position of a pupil is changed, according to an exemplary 
embodiment; 
0047 FIG.1E is a diagram of a pupil image for explaining 
a method of obtaining bio information regarding whether a 
pupil is changed, according to an exemplary embodiment; 
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0048 FIG.1F is a table for explaining a method of obtain 
ing peripheral environment information of a wearable device 
and a reproduction stop request reference, according to an 
exemplary embodiment; 
0049 FIG.1G is a table for explaining a method of obtain 
ing personal information of a wearer and a reproduction stop 
request reference, according to an exemplary embodiment; 
0050 FIG. 1H is a diagram for explaining a process of 
obtaining bio information regarding whether eyes are blood 
shot by using an eye image obtained by using the bio infor 
mation obtaining camera, according to an exemplary embodi 
ment; 
0051 FIG. 2A is a diagram of an example of a wearable 
device according to an exemplary embodiment; 
0.052 FIG. 2B is a diagram of another example of a wear 
able device according to an exemplary embodiment; 
0053 FIG. 2C is a diagram for explaining a process of 
obtaining information used to determine whether eyes are 
dry, according to an exemplary embodiment; 
0054 FIG. 2D is a diagram of another example of a wear 
able device according to an exemplary embodiment; 
0055 FIG. 2E is a diagram of another example of a wear 
able device according to an exemplary embodiment; 
0056 FIG. 2F is a diagram of another example of a wear 
able device according to an exemplary embodiment; 
0057 FIG.3 is a diagram of another example of a wearable 
device according to an exemplary embodiment; 
0.058 FIG. 4 is a diagram of another example of a wearable 
device according to an exemplary embodiment; 
0059 FIG. 5A is a diagram of another example of a wear 
able device according to an exemplary embodiment; 
0060 FIG. 5B is a diagram of another example of a wear 
able device according to an exemplary embodiment; 
0061 FIG. 6 is a flowchart for explaining a method of 
operating a wearable device according to an exemplary 
embodiment; 
0062 FIG. 7 is a diagram of an example for explaining the 
flowchart of FIG. 6; 
0063 FIG. 8A is a diagram for explaining a relationship 
between a reproduction stop request guide information frame 
and an image frame that are displayed, according to an exem 
plary embodiment; 
0064 FIGS. 8B and 8C are diagrams of examples of dis 
playing reproduction stop request guide information accord 
ing to one or more exemplary embodiments; 
0065 FIG. 9 is a detailed flowchart of an operation of 
displaying reproduction stop request guide information 
included in the flowchart of FIG. 6; 
0.066 FIG. 10 is a flowchart for explaining a method of 
operating a wearable device according to another exemplary 
embodiment; 
0067 FIG. 11 is a table of a relationship between reference 
information set in a wearable device and the number of repro 
duction stop request guides when obtained information is a 
reproduction time of content, according to an exemplary 
embodiment; 
0068 FIG. 12 is a table of a relationship between reference 
information set in a wearable device and the number of repro 
duction stop request guides when obtained information is a 
battery consumption amount, according to an exemplary 
embodiment; 
0069 FIG. 13A is a table of a relationship between refer 
ence information set in a wearable device and the number of 
reproduction stop request guides when obtained information 
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relates to a heating temperature and includes the heating 
temperature and maintenance time information, according to 
an exemplary embodiment; 
0070 FIG. 13B is a table of a relationship between refer 
ence information set in a wearable device and the number of 
reproduction stop request guides when obtained information 
relates to a heating temperature and includes the heating 
temperature, according to an exemplary embodiment; 
(0071 FIG. 14 is a table of a relationship between reference 
information set in a wearable device and the number of repro 
duction stop request guides when obtained information is 
information for determining whether eyes of a wearer are 
bloodshot, according to an exemplary embodiment; 
0072 FIG. 15 is a table of a relationship between reference 
information set in a wearable device and the number of repro 
duction stop request guides when obtained information is 
information for determining whether eyes of a wearer are dry, 
according to an exemplary embodiment; 
0073 FIG. 16 is a flowchart of determining whether to 
display reproduction stop request guide information on a 
display based on combinations of two pieces of information, 
according to an exemplary embodiment; 
0074 FIG. 17 is a flowchart for explaining a method of 
operating a wearable device according to another exemplary 
embodiment; 
0075 FIG. 18 is a table of an example for explaining a 
relationship between a type of content and reference infor 
mation; 
0076 FIG. 19 is a flowchart for explaining a method of 
operating a wearable device according to another exemplary 
embodiment; 
0077 FIGS. 20 through 23 are diagrams of examples of 
displaying guide information according to an exemplary 
embodiment; 
0078 FIGS. 24 through 29 are diagrams of examples of 
different contents according to one or more exemplary 
embodiments; 
007.9 FIG. 30 is a diagram for explaining an eye patch 
function or a sleep function that may be provided according to 
one or more exemplary embodiments; 
0080 FIG. 31 is a diagram of an example of a wearable 
device that may provide a heating function that may be pro 
vided according to one or more exemplary embodiments; 
0081 FIG. 32 is a flowchart for explaining a method of 
operating a wearable device according to another exemplary 
embodiment; 
0082 FIG. 33 is a diagram of an example of displaying 
information regarding a plurality of pieces of selectable con 
tents in the form of a list, according to an exemplary embodi 
ment, 
0083 FIG.34 is a diagram of an example of another screen 
that displays information regarding a plurality of pieces of 
selectable different contents, according to an exemplary 
embodiment; 
0084 FIG. 35 is a flowchart for explaining a method of 
operating a wearable device according to another exemplary 
embodiment; 
I0085 FIG. 36 is a flowchart for explaining a method of 
operating a wearable device according to another exemplary 
embodiment; 
I0086 FIG. 37 is a flowchart for explaining a method of 
operating a wearable device according to another exemplary 
embodiment; 
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I0087 FIG. 38 is a flowchart for explaining a method of 
operating a wearable device according to another exemplary 
embodiment; 
I0088 FIG. 39 is a diagram of an example of a screen 
regarding a result of providing different content, according to 
an exemplary embodiment; 
I0089 FIG. 40 is a flowchart for explaining a method of 
operating a wearable device according to another exemplary 
embodiment; 
0090 FIG. 41 is a flowchart for explaining a method of 
operating a wearable device according to another exemplary 
embodiment; 
0091 FIG. 42 is a diagram of an example of temporarily 
stopping reproducing content and providing guide informa 
tion of different content, according to an exemplary embodi 
ment; 
0092 FIG. 43 is a diagram for explaining an operating 
system of a wearable device: 
0093 FIG. 44 is a flowchart for explaining a system oper 
ating method according to an exemplary embodiment; 
0094 FIG. 45 is a flowchart for explaining a system oper 
ating method according to another exemplary embodiment; 
0.095 FIG. 46 is a flowchart for explaining a system oper 
ating method according to another exemplary embodiment; 
0096 FIG. 47 is a flowchart for explaining a system oper 
ating method according to another exemplary embodiment; 
(0097 FIGS. 48 and 49 are block diagrams of devices 
according to one or more exemplary embodiments; and 
0.098 FIG.50 is a flowchart for explaining a system oper 
ating method according to another exemplary embodiment. 

DETAILED DESCRIPTION 

(0099 Reference will now be made in detail to exemplary 
embodiments, examples of which are illustrated in the 
accompanying drawings, wherein like reference numerals 
refer to like elements throughout. In this regard, the present 
exemplary embodiments may have different forms and 
should not be construed as being limited to the descriptions 
set forth herein. Accordingly, exemplary embodiments are 
merely described below, by referring to the figures, to explain 
aspects of the present description. As used herein, the term 
“and/or includes any and all combinations of one or more of 
the associated listed items. Expressions such as “at least one 
of when preceding a list of elements, modify the entire list of 
elements and do not modify the individual elements of the list. 
0100. Accordingly, while exemplary embodiments are 
capable of various modifications and alternative forms, 
embodiments thereof are shown by way of example in the 
drawings and will herein be described in detail. It should be 
understood, however, that there is no intent to limit exemplary 
embodiments to the particular forms disclosed, but on the 
contrary, exemplary embodiments are to cover all modifica 
tions, equivalents, and alternatives falling within the scope of 
the present disclosure. Also, while describing exemplary 
embodiments, detailed descriptions about related well known 
functions or configurations that may obscure the points of 
exemplary embodiments are omitted. 
0101. It will be understood that, although the terms first, 
second, etc., may be used hereinto describe various elements, 
these elements should not be limited by these terms. These 
terms are only used to distinguish one element from another. 
0102 The terms used in the present description are 
selected from among common terms that are currently widely 
used in consideration of their function in exemplary embodi 
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ments. However, the terms may be different according to an 
intention of one of ordinary skill in the art, a precedent, or the 
advent of new technology. Also, in particular cases, the terms 
are discretionally selected by the applicant, and the meaning 
of those terms will be described in detail in the corresponding 
part of the detailed description. Therefore, the terms used in 
the present description are not merely designations of the 
terms, but the terms are defined based on the meaning of the 
terms and content throughout the present disclosure. 
0103) As used herein, the singular forms “a”, “an and 
“the are intended to include the plural forms as well, unless 
the context clearly indicates otherwise. It will be further 
understood that the terms “comprises” and/or “comprising 
used herein specify the presence of stated features, integers, 
steps, operations, members, components, and/or groups 
thereof, but do not preclude the presence or addition of one or 
more other features, integers, steps, operations, members, 
components, and/or groups thereof. It will be understood that, 
although the terms first, second, etc. may be used herein to 
describe various elements, these elements should not be lim 
ited by these terms. 
0104 FIG. 1A is a diagram for explaining a method of 
operating a wearable device 100 according to an exemplary 
embodiment. FIG. 1A is an example in which content repro 
duction stop request guide information 103, which is for 
informing the wearer 101 (e.g., user) about a request to stop 
reproduction of content 102, is displayed when a wearer 101 
wears the wearable device 100 that reproduces the content 
102. The content reproduction stop request guide information 
103 is used to protect the health of the wearer 101. Protection 
of the health of the wearer 101 may include reduction of 
fatigue of the wearer 101 or protection of eyesight of the 
wearer 101, although it is understood that one or more other 
exemplary embodiments are not limited thereto. 
0105. The wearable device 100 may have a form that may 
be worn on a user's head. For example, the wearable device 
100 may have forms such as eyeglasses, spectacles, Sun 
glasses, goggles, helmets, or other types of head mounted 
display devices. 
0106. The wearable device 100 may be temporarily fixed 
onto the user's head by a frame. The wearable device 100 may 
include a near-to-eye display that displays an image within 
several centimeters from user's eyes. The wearable device 
100 may be referred to as a wearable computing display 
device or Smart glasses. 
0107 FIG. 2A is a diagram of an example of the wearable 
device 100 according to an exemplary embodiment. Refer 
ring to FIG. 2A, the wearable device 100 is configured as 
glasses having a single display or a monocular display. 
0108 FIG. 2B is a diagram of another example of the 
wearable device 100 according to an exemplary embodiment. 
Referring to FIG. 2B, the wearable device 100 includes a 
display 212, a camera 206, a microphone 214, a ray outputter 
213, a bio information obtaining camera 208, and a tempera 
ture sensor 218, which are also shown in FIG. 2A in different 
locations of the wearable device 100. 
0109 Referring to FIG. 2A, the wearable device 100 is 
configured as glasses fixed to a face of the wearer 101 through 
the ears and the nose of the wearer 101, but is not limited 
thereto in one or more other exemplary embodiments. For 
example, the wearable device 100 may be attached to a helmet 
structure or may be modified as goggles. 
0110. The wearable device 100 of FIG. 2A includes a lens 
frame 201, side-arms 202 and 203, a lens 204, an on-board 
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computer 205, the camera 206, a user input unit 207 (e.g., user 
input device or user inputter), the bio information obtaining 
camera 208, a haptic module 211, a display 212, the ray 
outputter 213 (e.g., light outputter, light emitter, or light out 
put device), the microphone 214, audio output units 215 and 
216 (e.g., audio output devices or audio outputters), a battery 
217, and the temperature sensor 218. 
0111. Some elements of the wearable device 100 may be 
embedded therein and other elements thereof may be 
mounted outside of the wearable device 100. For example, 
sensors 209 and 210 and the battery 217 may be embedded or 
included in the wearable device 100. The display 212 may be 
mounted or provided outside the wearable device 100. The 
elements embedded in the wearable device 100 and the ele 
ments mounted outside the wearable device 100 are not lim 
ited as described above. For example, the wearable device 
100 may not include one or more of the sensors 209 and 210 
and the haptic module 211. In this case, by way of example, 
the wearable device 100 may include the sensor 210 only or 
may include sensors mounted in more locations than those 
shown in FIG. 2A. 

0112 For example, the wearable device 100 may include a 
Sweat sensor capable of sensing a Sweating amount of the 
wearer 101 mounted in a location adjacent to the sensor 210. 
Furthermore, the wearable device 100 may include a body 
temperature sensor capable of sensing a temperature of the 
wearer 101 mounted in at least one of the audio output units 
215 and 216. 

0113. The lens frame 201 and the side-arms 202 and 203 
may be configured as Solids such as plastic and/or metal or 
may be configured as Solids such as hollow plastic and/or 
metal to include a material Such as wirings used to connect the 
elements included in the wearable device 100. 

0114. The lens frame 201 and the side-arms 202 and 203 of 
FIG. 2A are integrally configured having no connection 
member or connector. Thus, the lens frame 201 and the side 
arms 202 and 203 may be referred to as a frame of the 
wearable device 100. 

0115 Structures of the lens frame 201 and the side-arms 
202 and 203 are not limited as shown in FIG. 2A. 

0116 For example, the wearable device 100 may include a 
connection member or connector (Such as a hinge) between 
the lens frame 201 and the side-arms 202 and 203. For 
example, the wearable device 100 may include connection 
members between the lens frame 201 and the right side-arm 
202 and between the lens frame 201 and the left side-arm 203. 
When the wearable device 100 includes the connection mem 
ber as described above, the side-arms 202 and 203 may be 
folded in a direction of the lens frame 201. 

0117 For example, the wearable device 100 may include 
connection members in a center 201" of the lens frame 201, 
between the lens frame 201 and the right side-arm 202, 
between the lens frame 201 and the left side-arm 203, and 
centers 202 and 203' of the side-arms 202 and 203. When the 
wearable device 100 includes the connection members as 
described above, the lens frame 201 and the side-arms 202 
and 203 may be folded in an inner direction based on each 
connection member, thereby minimizing a size of the wear 
able device 100. 

0118. The connection members that are not shown may be 
configured as a screw assembly or may be configured by 
inserting rings into grooves and connecting the rings together, 
but are not limited thereto. 
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0119 The side-arms 202 and 203 may be configured in 
such a manner that allows them to be worn on the ears of the 
wearer 101. The side-arms 202 and 203 may be configured in 
a way that may extend to around the back of a head of the 
wearer 101. 
0120 When the side-arms 202 and 203 are configured in 
Such a manner that allows them to extend to around the back 
of the head of the wearer 101, a band capable of fixing the 
side-arms 202 and 203 onto the head of the wearer 101 may be 
added between the side-arms 202 and 203. 
0121 The band may be configured as an elastic band or 
may be configured as a length adjustable band Such that the 
side-arms 202 and 203 may be fixed onto the head of the 
wearer 101 irrespective of a size of the head of the wearer 101. 
0122) The wearable device 100 may attach a non-slip or 
non-sliding member capable of preventing the side-arms 202 
and 203 from slipping or sliding to inner locations of the 
side-arms 202 and 203 contacting the back of earflaps of the 
wearer 101. The non-slip or non-sliding member may be 
configured as a material Such as silicone, but the material 
thereof is not limited thereto. The non-slip or non-sliding 
member may be attached to the inner sides of the side-arms 
202 and 203, but a shape thereof is not limited thereto. 
0123. The lens frame 201 may be configured in such a 
manner that allows the lens 204 to be detached. The lens 204 
of FIG. 2A may be configured integrally with a nosepiece 
204", but is not limited thereto in one or more other exemplary 
embodiments. For example, when the lens 204 of FIG. 2A is 
integrally with the nosepiece 204', the lens 204 may be con 
figured as a right lens 404 and a left lens 405 as shown in FIG. 
4 that will be described below. 
0.124. The lens 204 may be configured as a transparent 
material in such a manner that allows the wearer 101 to see a 
real world. The lens 204 may be configured as a material 
capable of transmitting light reflected through the display 
212. The material that may be used as the lens 204 may 
include, for example, plastic Such as polycarbonate or glass, 
but is not limited thereto in one or more other exemplary 
embodiments. The lens 204 may be configured as at least one 
coating lens of an anti-light reflection and antidazzle coating 
lens, an antifogging coating lens, and a Sunscreen coating 
lens. 
0.125. The on-board computer 205 may be connected to 
the elements included in the wearable device 100 by wire or 
wirelessly. The on-board computer 205 is positioned in a part 
of the left side-arm 203 adjacent to the lens frame 201, but is 
not limited thereto in one or more other exemplary embodi 
ments. For example, the on-board computer 205 may be 
positioned in a part of the right side-arm 202 as shown in FIG. 
2B. The on-board computer 205 may be positioned in another 
part of the wearable device 100, such as another part of the left 
side-arm 203. 
0126 The on-board computer 205 may receive data from, 
for example, the camera 206, the user input unit 207, the bio 
information obtaining camera 208, the sensors 209, 210, and 
218, the microphone 214, and the temperature sensor 218. 
The on-board computer 205 may analyze the received data 
and generate information that is to be transmitted to the 
wearer 101 of the wearable device 100 through at least one of 
the display 212 and the audio output units 215 and 216. The 
information may be transmitted by the ray outputter 213 
through the display 212. 
0127. The information that is to be transmitted to the 
wearer 101 may include at least one of a still image, a moving 
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image (or video), text, and audio, but is not limited thereto in 
one or more other exemplary embodiments. 
I0128. The camera 206 may be positioned outside the left 
side-arm 203 or may be embedded in the left side-arm 203. 
The camera 206 may be mounted in another location of the 
wearable device 100. For example, the camera 206 may be 
positioned in a part of the right side-arm 202 as shown in FIG. 
2B. According to another example, the camera 206 may be 
positioned in a part (for example, a center) of the lens frame 
201. The camera 206 may be configured as a camera used in 
a Smartphone or a small camera Such as a webcam, but is not 
limited thereto in one or more other exemplary embodiments. 
The camera 206 may be mounted in a location in which at 
least apart of the real world perceived by the wearer 101 of the 
wearable device 100 may be captured. 
I0129. The user input unit 207 may include at least one of a 
touchpad operable by a finger of the wearer 101, a button, and 
a switch operable by a push manipulation of the wearer 101, 
but is not limited thereto in one or more other exemplary 
embodiments. The user input unit 207 may be positioned in a 
part of the left side-arm 203, but may be positioned in another 
part of the wearable device 100 in one or more other exem 
plary embodiments. For example, the user input unit 207 may 
be positioned in at least one of another part of the left side-arm 
203, a part of the right side-arm 202 as shown in FIG.2B, and 
a part of the lens frame 201. 
I0130. The user input unit 207 may be used by the wearer 
101 to input a command. The user input unit 207 may include 
an on/off switch oran on/off button capable of turning on/off 
power of the wearable device 100. 
I0131 The bioinformation obtaining camera 208 may cap 
ture an eye image of the wearer 101 or a pupil image. The eye 
image of the wearer 101 or the pupil image may be used to 
obtain bio information based on eyes of the wearer 101. For 
example, the bio information based on the eyes using the eye 
image of the wearer 101 or the pupil image may include at 
least one piece of information among whether the eyes of the 
wearer 101 are bloodshot, an eye blink number of the wearer 
101, an eye blink cycle of the wearer 101, whether a position 
of a pupil of the wearer 101 is changed, whether the pupil of 
the wearer 101 is changed, and the like, but is not limited 
thereto in one or more other exemplary embodiments. 
0.132. The bio information obtaining camera 208 may be 
installed protruding from a right lower end of the lens frame 
201, but an installation thereof is not limited thereto in one or 
more other exemplary embodiments. For example, the bio 
information obtaining camera 208 may be embedded in the 
lens frame 201. The bio information obtaining camera 208 
may be positioned in another arbitrary part of the wearable 
device 100. The bio information obtaining camera 208 may 
be installed in a position in which the eye image of the wearer 
101 or the pupil image may be captured. 
I0133. The sensor 209 may be a peripheral environment 
sensor capable of sensing a peripheral environment of the 
wearable device 100. The sensor 209 may be positioned in a 
center inside of the lens frame 201, but is not limited thereto 
in one or more other exemplary embodiments. For example, 
the sensor 209 may be mounted in at least one location among 
an inner part of the lens frame 201, an outer part of the lens 
frame 201, an inner part of the side-arms 202 and 203, and an 
outer part of the side-arms 202 and 203 in addition to the 
centerinside of the lens frame 201, but an installation location 
and structure of the sensor 209 are not limited thereto in one 
or more other exemplary embodiments. 
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0134. The sensor 209 may be configured as a sensor 
capable of sensing the peripheral environment such as a 
peripheral color temperature of the wearable device 100, light 
(or infrared rays), temperature, humidity, wind, altitude, air 
pressure, fine dust, etc., but the peripheral environment to be 
sensed is not limited thereto in one or more other exemplary 
embodiments. 
0135 When the sensor 209 is a humidity sensor, the wear 
able device 100 may obtain bio information regarding 
whether the eyes of the wearer 101 are dry by using a value 
sensed by the sensor 109. Thus, when the sensor 209 is the 
humidity sensor, the sensor 209 may operate as a sensor 
providing a bio signal based on the eyes of the wearer 101. 
0136. The bio signal based on the eyes is used to obtain bio 
information based on the eyes. For example, the humidity 
sensor may express the bio signal based on the eyes as an 
electrical signal corresponding to a water vapor amount with 
respect to air per cubic meter (g/m3). The bio information 
based on the eyes may express the electrical signal output 
from the humidity sensor in units of grams (g). 
0.137 The sensor 210 may be a sensor capable of sensing 
whether the wearable device 100 is worn. The sensor 210 is 
positioned in an inner side of the right side-arm 202 contact 
ing the back of the ears of the wearer 101, but a location 
thereof is not limited thereto in one or more other exemplary 
embodiments. For example, the sensor 210 may be positioned 
in an inner side of the left side-arm 203 contacting the back of 
the ears of the wearer 101 or may be positioned in an inner 
side of a location in which the battery 217 contacting the back 
of the ears of the wearer 101 is embedded. 
0.138. The sensor 210 may be configured as, for example, 
a pressure sensor. When the sensor 210 is configured as the 
pressure sensor, the sensor 210 may transmit a sensing value 
indicating whether pressure is applied and a magnitude of the 
pressure to the on-board computer 205. Thus, the on-board 
computer 205 may detect a wearing time of the wearable 
device 100 based on the sensing value received from the 
sensor 210. 
0.139. The haptic module 211 is positioned in a point adja 
cent to an edge of the inner side of the left side-arm 203 of the 
wearable device 100, but an installation location thereof is not 
limited thereto in one or more other exemplary embodiments. 
For example, the haptic module 211 may be positioned in a 
part of the inner side of the right side-arm 202 or may be 
positioned in another point of the wearable device 100. 
0140. The haptic module 211 may be configured as a 
material capable of producing various tactile effects that the 
wearer 101 may feel. For example, the haptic module 211 
may be configured as a material capable of producing various 
tactile effects Such as a material capable of producing a vibra 
tion effect, a material capable of producing a stimulus effect 
on a contact skin Surface, a material capable of producing a 
stimulus effect based on spray or Suction of air, a material 
capable of producing a stimulus effect through contact of an 
electrode, a material capable of producing a stimulus effect 
using an electrostatic force, a material capable of producing 
cold and warm sensations using a device capable of absorbing 
or generating heat, and the like, but the materials used as the 
haptic module 211 are not limited thereto in one or more other 
exemplary embodiments. 
0141. The display 212 is connected to the left side-arm 
203 of the wearable device 100 and positioned in a left upper 
end of the lens 204, but a location thereof is not limited thereto 
in one or more other exemplary embodiments. For example, 
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the display 212 may be connected to the right side-arm 202 
such that the display 212 is positioned in a right center of the 
lens 204 or may be connected to the left side-arm 203 such 
that the display 212 is positioned in a left center of the lens 
204. 

0142. The display 212 may be connected to the right side 
arm 202 of the wearable device 100 and positioned in a right 
upper end of the lens 204 as shown in FIG. 2B. 
0143. The display 212 of FIG. 2A may be configured as a 
translucent optical waveguide (for example, a prism), but is 
not limited thereto in one or more other exemplary embodi 
ments. The display 212 may reflect light output from the light 
outputter 213 to focus an image on a fovea of retina of the eyes 
of the wearer 101. 
0144. The light outputter 213 may be configured as, for 
example, a mini projector, but is not limited thereto in one or 
more other exemplary embodiments. 
0145 The microphone 214 may receive or capture a voice 
of the wearer 101, sound other than the voice of the wearer 
101, etc. 
0146 The audio output units 215 and 216 are configured 
as earphones that may be mounted in the ears of the wearer 
101 of the wearable device 100, but are not limited thereto in 
one or more other exemplary embodiments. The audio output 
unit 215 may be positioned in the inner side of the right 
side-arm 202 such that the audio output unit 215 may be 
mounted on a right ear of the wearer 101 of the wearable 
device 100. The audio output unit 216 may be positioned in 
the inner side of the left side-arm 203 such that the audio 
output unit 216 may be mounted on a left ear of the wearer 101 
of the wearable device 100. 

0147 The audio output units 215 and 216 may be mounted 
in such a manner that allows them to be fixed to the wearable 
device 100 as shown in FIG. 2A, but are not limited thereto in 
one or more other exemplary embodiments. For example, the 
audio output units 215 and 216 may be configured to be 
detachable from the wearable device 100. Thus, the wearer 
101 of the wearable device 100 may selectively wear the 
audio output units 215 and 216 on the ears of the wearer 101. 
0148 When the audio output units 215 and 216 are detach 
able from the wearable device 100, the audio output units 215 
and 216 may be positioned in the inner sides of the side-arms 
202 and 203 contacting the back of the ears of the wearer 101. 
Accordingly, the wearer 101 may get the audio output units 
215 and 216 out of the side-arms 202 and 203 and then wear 
the audio output units 215 and 216 on the ears of the wearer 
101. 

0149 When the audio output units 215 and 216 are worn 
on the ears of the wearer 101 from the side-arms 202 and 203, 
the audio output units 215 and 216 may be connected to the 
wearable device 100 by wire or wirelessly. 
0150. When the audio output units 215 and 216 are con 
nected to the wearable device 100 by wired, a connection line 
between the audio output units 215 and 216 and the wearable 
devices 100 may be embedded in the wearable device 100 
when the audio output units 215 and 216 are mounted in the 
wearable device 100. 

0151. When the audio output units 215 and 216 are con 
nected to the wearable device 100 wirelessly, the audio output 
units 215 and 216 may communicate with the wearable 
device 100 based on a near field wireless communication. 
When the audio output units 215 and 216 are connected to the 
wearable device 100 wirelessly, each of the audio output units 
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215 and 216 and the on-board computer 205 may include a 
communication module capable of performing near field 
communication. 
0152 The wearable device 100 may include a connection 
member based on an elastic material (for example, a spring) 
between the audio output units 215 and 216 and the wearable 
device 100. In this case, a shape of the connection member 
based on the elastic material may be changed according to 
locations of the ears of the wearer 101. 
0153. For example, the connection member may be modi 
fied to allow the audio output units 215 and 216 to be inclined 
in at least one direction among an east direction, a west 
direction, a South direction, a north direction, an east-west 
direction, a west-south direction, and a south-north direction 
or may be modified according to a rotation of 360 degrees. 
0154 When the wearable device 100 includes the connec 
tion member based on the elastic material between the audio 
output units 215 and 216 and the wearable device 100, the 
audio output units 215 and 216 and the wearable device 210 
may be configured to communicate with each other by wire or 
wirelessly. 
0155 The audio output units 215 and 216 may be config 
ured as a bone conduction speaker. The audio output units 215 
and 216 according to one or more exemplary embodiments 
may output guide information as an audio signal informing 
that it may be requested to stop reproducing content. 
0156. A body temperature sensor capable of sensing a 
temperature of the wearer 101 may be mounted in at least one 
of the audio output units 215 and 216. A sensing value output 
from the body temperature sensor mounted in the audio out 
put units 215 and 216 may be transmitted to the on-board 
computer 205. The on-board computer 205 may obtain tem 
perature information of the wearer 101 by using the received 
sensing value. 
(O157. The battery 217 is embedded in an edge of the right 
side-arm 202 of the wearable device 100, but is not limited 
thereto in one or more other exemplary embodiments. For 
example, the battery 217 may be embedded in an edge of the 
left side-arm 203 of the wearable device 100. The wearable 
device 100 may mount a connector or a port in a location 
adjacent to a location in which the battery 217 is embedded. 
The connector or the port is used to connect an external power 
supply device and the battery 217 and charge the battery 217. 
The connector or the port may be configured as, for example, 
a universal series bus (USB) jack. 
0158. The battery 217 may be embedded in a detachable 
frame in the right side-arm 202 of the wearable device 100. 
The frame in which the battery 217 is embedded may include 
the connector or the port capable of connecting the external 
power supply device and the battery 217 and charge the 
battery 217. The frame in which the battery 217 is embedded 
and the wearable device 100 may be configured to be con 
nected to each other by using the USBjack, but are not limited 
thereto in one or more other exemplary embodiments. The 
frame in which the battery 217 is embedded may be referred 
to as a battery pack. The temperature sensor 218 may be 
mounted in a location adjacent to the on-board computer 205 
of the wearable device 100 to sense a heating temperature of 
the wearable device 100. A sensing value output from the 
temperature sensor 218 may be transmitted to the on-board 
computer 205. The on-board computer 205 may obtain the 
heating temperature of the wearable device 100 by using the 
received sensing value. A location of the temperature sensor 
218 is not limited as described above. 
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0159 FIG. 2C is a diagram for explaining a process of 
obtaining information used to determine whether eyes are 
dry. The wearable device 100 may receive sound generated 
when the eyes are dry from an electronic patch 219 in which 
a microphone is embedded as shown in FIG. 2C. The elec 
tronic patch 219 may include a communication module (e.g., 
communication device or communicator) capable of wireless 
communication with the wearable device 100. The commu 
nication module may communicate with the wearable device 
100 based on short-distance communication such as Near 
Field Communication (NFC), Bluetooth, infrared rays, etc. 
0160 To receive the sound generated when the eyes are 
dry from the electronic patch 219, the wearable device 100 
may execute an application for the electronic patch 219 as a 
background application when reproducing content. The elec 
tronic patch 219 may be attached to the location adjacent to 
the eyes of the wearer 101. The microphone embedded in the 
electronic patch 219 may block sound around the wearer 101 
or the voice of the wearer 101 and receive the sound generated 
when the eyes are dry by using a location in which the elec 
tronic patch 219 is attached. 
0.161 FIG. 2D is a diagram of another example of the 
wearable device 100 according to an exemplary embodiment. 
Referring to FIG. 2D, the wearable device 100 may be con 
nected to a mobile device 250 by wire (for example, a USB 
cable) to transmit and receive data to and from the mobile 
device 250, but a method of transmitting and receiving the 
data between the wearable device 100 and the mobile device 
250 is not limited thereto in one or more other exemplary 
embodiments. For example, the wearable device 100 and the 
mobile device 250 may be connected to each other wirelessly 
(for example, near field communication Such as Bluetooth) to 
transmit and receive the data. The mobile device 250 includes 
a display 251. 
0162 The wearable device 100 may receive content that is 
to be reproduced from the mobile device 250. Reproduction 
of the content using the wearable device 100 may be con 
trolled according to a user input through the mobile device 
250 or the user input unit 207. 
0163 An operation of the wearable device 100 may be 
controlled according to the user input through the mobile 
device 250 or the user input unit 207. When the operation of 
the wearable device 100 is controlled by the mobile device 
250, the wearable device 100 may not include the on-board 
computer 205. According to another exemplary embodiment, 
when the operation of the wearable device 100 is controlled 
by the mobile device 250, the on-board computer 205 
included in the wearable device 100 may be controlled by the 
mobile device 250. 
(0164. The wearable device 100 of FIG. 2D may not 
include the battery 217 of FIG. 2A and may receive power 
from the mobile device 250. Furthermore, the wearable 
device 100 of FIG. 2D may not include the microphone 214 
and the audio output units 215 and 216 and may use a micro 
phone and an audio output unit that are embedded in the 
mobile device 250. 
0.165 FIG. 2E is a diagram of another example of the 
wearable device 100 according to an exemplary embodiment. 
The wearable device 100 of FIG.2E may transmit and receive 
data to and from the mobile device 250 by wire or wirelessly 
like the wearable device 100 of FIG. 2D. 

(0166 The wearable device 100 of FIG. 2E may not 
include the battery 217 like the wearable device 100 of FIG. 
2D and may receive power from the mobile device 250. 



US 2015/031 6984 A1 

(0167. The wearable device 100 of FIG. 2E does not 
include the audio output units 215 and 216 and may output 
audio through wearable earphones 260. The wearable device 
100 of FIG. 2E may be connected to the wearable earphones 
260 wirelessly (for example, through Bluetooth communica 
tion) or by wire and output an audio signal included in repro 
duced content through the wearable earphones 260. The 
wearable earphones 260 may be referred to as mobile ear 
phones. 
0168 FIG. 2F is a diagram of another example of the 
wearable device 100 according to an exemplary embodiment. 
The wearable device 100 of FIG. 2F may be connected to a 
content reproduction device 270 by wire or wirelessly. The 
content reproduction device 270 may include a game repro 
duction device, a video reproduction device, a broadcasting 
set top box, etc., but is not limited thereto in one or more other 
exemplary embodiments. The content reproduction device 
270 may provide content that is to be reproduced and/or 
power to the wearable device 100 of FIG. 2F by wire or 
wirelessly. 
(0169. The wearable device 100 of FIG. 2F may control an 
operation of the content reproduction device 270 according to 
a user input through the user input 207. The content repro 
duction device 270 may be controlled according to a user 
input through a dedicated input device 271. 
0170 FIG. 3 is a diagram of another example of the wear 
able device 100 according to an exemplary embodiment. The 
wearable device 100 of FIG.3 is in the form of glasses having 
a one-eyed lens 303 (i.e., a lens for one eye) and a single 
display or a monocular display like the wearable device 100 
of FIG. 2A. The wearable device 100 of FIG. 3 is in the form 
of one-eyed glasses fixed to a face of the wearer 101 through 
a left ear of the wearer 101 and a left side of a nose of the 
wearer 101, but is not limited thereto in one or more other 
exemplary embodiments. For example, the wearable device 
100 may be configured as one-eyed glasses fixed to the face of 
the wearer 101 through a right ear of the wearer 101 and a 
right side of the nose of the wearer 101. The wearable device 
100 may be attached to a helmet structure. 
(0171 The wearable device 100 of FIG. 3 includes a lens 
frame 301, a side-arm 302, a lens 303, an on-board computer 
304, a camera 305, a user input unit 306 (e.g., user input 
device or user inputter), a bio information obtaining camera 
307, sensors 308,309, and 316, a haptic module 310, a dis 
play 311, a light outputter 312 (e.g., ray outputter, light emit 
ter, or light outputting device), a microphone 313, an audio 
output unit 314 (e.g., audio output device or audio outputter), 
and a battery 315. 
0172 Elements and components included in the wearable 
device 100 of FIG. 3 are not limited as shown in FIG. 3. For 
example, the wearable device 100 of FIG.3 may not include 
one or more of the sensors 308,309, and 316 and the haptic 
module 310. For example, the wearable device 100 of FIG.3 
may include only the sensor 309 among the sensors 308,309, 
and 316 or may include sensors mounted in more locations 
than those shown in FIG. 3. For example, the wearable device 
100 of FIG. 3 may include a sweat sensor for sensing a 
sweating amount of the wearer 101 and a body temperature 
sensor for sensing a temperature of the wearer 101 mounted 
therein as described above with reference to the wearable 
device 100 of FIG. 2A. 
0173 The lens frame 301 may be configured in such a 
manner that allows the lens 303 to be detached as described 
above with reference to FIG. 2A. The wearable device 100 of 
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FIG. 3 may include a connection member (e.g., connector) 
between the lens frame 301 and the side-arm 302 as described 
with reference to FIG. 2A. The wearable device 100 of FIG. 
3 may include a connection member in a center of the side 
arm 302 as described with reference to FIG. 2A. 
0.174. The lens 303, the on-board computer 304, the cam 
era 305, the user input unit 306, the bioinformation obtaining 
camera 307, the sensors 308,309, and 316, the haptic module 
310, the display 311, the light outputter 312, the microphone 
313, the audio output unit 314, and the battery 315 that are 
included in the wearable device 100 of FIG.3 may be posi 
tioned and configured similar to the lens 204, the on-board 
computer 205, the camera 206, the user input unit 207, the bio 
information obtaining camera 208, the sensors 209, 210, and 
218, the haptic module 211, the display 212, the ray outputter 
213, the microphone 214, the audio output units 215 and 216, 
and the battery 217, respectively, that are included in the 
wearable device 100 of FIG. 2A. The Sensor 308 included in 
the wearable device 100 of FIG. 3 may correspond to the 
sensor 209 included in the wearable device 100 shown in FIG. 
2A. The Sensor 309 included in the wearable device 100 of 
FIG.3 may correspond to the sensor 210 shown in FIG. 2A. 
The sensor 316 included in the wearable device 100 of FIG. 3 
may correspond to the sensor 218 shown in FIG. 2A. 
(0175 Elements included in the wearable device 100 of 
FIG. 3 are not limited as described above. For example, the 
wearable device 100 of FIG. 3 may be configured to be 
connected to at least one of the mobile device 250, the wear 
able earphones 260, and the content reproduction device 270 
by wire or wirelessly like the wearable device 100 of FIGS. 
2D through 2F. 
(0176 When the wearable device 100 of FIG. 3 is con 
nected to at least one of the mobile device 250, the wearable 
earphones 260, and the content reproduction device 270, the 
elements included in the wearable device 100 of FIG.3 may 
be changed or vary like the elements included in the wearable 
device 100 of FIGS. 2D through 2F. 
0177 FIG. 4 is a diagram of another example of the wear 
able device 100 according to an exemplary embodiment. 
Referring to FIG. 4, the wearable device 100 has a binocular 
display. The wearable device 100 of FIG.4 may be attached to 
a helmet structure or may be modified in the form of goggles. 
0.178 The wearable device 100 of FIG. 4 includes a lens 
frame 401, side-arms 402 and 403, lenses 404 and 405, an 
on-board computer 406, a camera 407, a user input unit 408 
(e.g., user input device or user inputter), a bio information 
obtaining camera 409, sensors 410, 411, and 410, a haptic 
module 412, displays 413 and 414, a microphone 415, audio 
output units 416 and 417(e.g., audio output devices or audio 
outputters), and a battery 418. 
0179 The lens frame 401 included in the wearable device 
100 of FIG. 4 may be configured integrally with a nosepiece 
401'. The lens frame 401 may be configured as one of various 
shapes such as rectangular, oval, and circular shapes, but is 
not limited thereto in one or more other exemplary embodi 
ments. The lens frame 401 may be configured as a material 
similar to that of the lens frame 201 of the wearable device 
100 of FIG. 2A. 
0180. The lenses 404 and 405 of FIG.4 may be configured 
as an arbitrary material Suitable for displaying information 
Such as an image or graphics projected through light output 
ters (such a projector described above with reference to FIG. 
2A) that are not shown. The lenses 404 and 405 of FIG.4 may 
be configured as a material capable of overlapping a real 
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world that the wearer 101 of the wearable device 100 may see 
through the lenses 404 and 405 and the information such as 
the image or the graphics projected through the light output 
ters (e.g., light emitters, light outputting devices, or ray out 
putters). The material constituting the lenses 404 and 405 
may be configured as plastic or glass like a material consti 
tuting the lens 204 described above with reference to FIG. 2A, 
but is not limited thereto in one or more other exemplary 
embodiments. 

0181. The side-arms 402 and 403, the on-board computer 
406, the camera 407, the user input unit 408, the bio informa 
tion obtaining camera 409, the sensors 410, 411, and 419, the 
haptic module 412, the microphone 415, the audio output 
units 416 and 417, and the battery 418 that are included in the 
wearable device 100 of FIG. 4 may be installed in different 
locations from those of the side-arms 202 and 203, the on 
board computer 205, the camera 206, the user input unit 207, 
the bio information obtaining camera 208, the sensors 209, 
210, and 218, the haptic module 211, the microphone 214, the 
audio output units 215 and 216, and the battery 217 that are 
included in the wearable device 100 of FIG. 2A, but functions 
or constructions thereof may be similar. The sensor 410 of 
FIG. 4 may correspond to the sensor 209 of FIG. 2A. The 
sensor 411 of FIG.4 may correspond to the sensor 210 of FIG. 
2A. The sensor 419 of FIG. 4 may correspond to the sensor 
218 of FIG. 2A. Constructions and locations of the elements 
included in the wearable device 100 of FIG. 4 are not limited 
as described above. 

0182. The displays 413 and 414 included in the wearable 
device 100 of FIG. 4 may display the information such as the 
image or the graphics projected by the light outputters 
mounted on an inner Surface of each of the side-arms 402 and 
403. The light outputters may be configured as the light out 
putter 213 included in the wearable device 100 of FIG. 2A, 
but is not limited thereto in one or more other exemplary 
embodiments. 

0183. The wearable device 100 of FIG.4 may be modified 
to allow the lenses 404 and 405 to operate as displays. In this 
case, the lenses 404 and 405 may be configured as transparent 
displays or translucent displays. When the lenses 404 and 405 
are configured as the translucent displays, the lenses 404 and 
405 may be configured as a material Such as at least one light 
wave guide (for example, a prism), an electroluminescent 
display, or a liquid crystal display (LCD), but are not limited 
thereto in one or more other exemplary embodiments. 
0184. When the lenses 404 and 405 of FIG. 4 are config 
ured as the transparent displays, the light outputters are not 
mounted in the wearable device 100 of FIG. 4, and informa 
tion generated by the on-board computer 406 may be directly 
displayed on the lenses 404 and 405. The transparent display 
is a display having a certain degree of transparency so that an 
area behind a screen thereof may be seen. 
0185. The wearable device 100 of FIG. 4 may be con 
nected to at least one of the mobile device 250, the wearable 
earphones 260, and the content reproduction device 270 by 
wire or wirelessly as described above with reference to FIGS. 
2D through 2F. When the wearable device 100 of FIG. 4 is 
connected to at least one of the mobile device 250, the wear 
able earphones 260, and the content reproduction device 270, 
the wearable device 100 of FIG. 4 may be modified or vary 
like the wearable device 100 of FIGS. 2D through 2F. For 
example, the wearable device 100 of FIG. 4 may not include 
the battery 418. 
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0186 FIG. 5A is a diagram of another example of the 
wearable device 100 according to an exemplary embodiment. 
The wearable device 100 of FIG. 5A has a binocular display. 
The wearable device 100 of FIG. 5A may be modified as a 
helmet structure. 

0187. The wearable device 100 of FIG. 5A includes a 
frame 501 configured as a plastic material, two independent 
displays 502 and 503 adjacent to eyes of the wearer 101 in an 
inner side of the frame 501, a user input unit 504 (e.g., user 
input device or user inputter) in an entire Surface of a lower 
portion of the frame 501 or in a part thereof, earphones 505, 
a battery pack 506 connected to the frame 501 by wire, ahead 
fixing band 507 used to fix the wearable device 100 onto a 
head of the wearer 101, a computer 508 embedded in the 
frame 501, a bio information obtaining camera 510, and sen 
sors 509, 511, and 512. The wearable device 100 of FIG. 5A 
may be modified to include a battery therein. 
0188 The displays 502 and 503 of FIG. 5A may use a 
display Such as a high definition (HD) organic light emitting 
diode (OLED) panel, but are not limited thereto in one or 
more other exemplary embodiments. The displays 502 and 
503 of FIG. 5A may be configured to see two-dimensional 
(2D) content and three-dimensional (3D) content. 
(0189 The user input unit 504 of FIG. 5A is configured as 
at least one of a power on/off button, a menu selection button, 
an adjustment button, locations adjustment Switches of the 
displays 502 and 503, and a push manipulation based button 
and Switch including a Volume Switch, but is not limited 
thereto in one or more other exemplary embodiments. For 
example, the user input unit 504 may be configured as a touch 
panel. 
(0190. The battery pack 506 of FIG. 5A may include a 
communication module capable of receiving content wire 
lessly and an interface capable of receiving content by wire. 
The interface may include a high definition multimedia inter 
face (HDMI) port, but is not limited in one or more other 
exemplary embodiments. The battery pack 506 of FIG. 5A 
may be connected to the content providing device 520 
through the communication module or the interface by wire 
or wirelessly. The content providing device 520 may include 
a device Such as the game reproduction device, the video 
game device, the broadcasting set top box, etc. 
(0191). The battery pack 506 of FIG. 5A may be simulta 
neously connected to the wearable device 100 and the content 
providing device 520 through the communication module 
wirelessly. The battery pack 506 of FIG. 5A may be con 
nected to the wearable device 100 by wire and the content 
providing device 520 by wirelessly, through the communica 
tion module and the interface. The battery pack 506 of FIG. 
5A may be connected to the wearable device 100 and the 
content providing device 520 through the interface by wire. 
The battery pack 506 of FIG. 5A may be connected to the 
wearable device 100 wirelessly and the content providing 
device 520 by wire, through the communication module and 
the interface. 

(0192. When the battery pack 506 of FIG. 5A is connected 
to the wearable device 100 and the content providing device 
520 through the communication module wirelessly, the bat 
tery pack 506 may transmit content received from the content 
providing device 520 to the wearable device 100 through the 
communication module and may transmit a control signal 
related to reproduction of content received from the wearable 
device 100 to the content providing device 520. The content 
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providing device 520 may operate according to the control 
signal received through the battery pack 506. 
(0193 The sensor 509 of FIG. 5A may be positioned in an 
inner side of the head fixing band 507 to sense whether the 
wearable device 100 is worn like the sensor 210 of FIG. 2A. 
The bioinformation obtaining camera 510 of FIG. 5A may be 
positioned in an upper end of the left display 503 to perform 
the same function as that of the bio information obtaining 
camera 208 of FIG. 2A. The sensor 511 of FIG. 5A may be 
positioned in a part of an upper surface of the frame 501 to 
sense peripheral environment information of the wearable 
device 100 like the sensor 209 of FIG. 2A. The sensor 512 of 
FIG. 5A may be mounted in a location adjacent to the on 
board computer 508 to sense a heating temperature of the 
wearable device 100 of FIG.S.A. 
0194 Locations of the bio information obtaining camera 
510 and the sensors 509, 511, and 512 of FIG. 5A are not 
limited as described above in one or more other exemplary 
embodiments. The bioinformation obtaining camera 510 and 
the sensors 509, 511, and 512 may be mounted in locations 
different from the above-described location of the wearable 
device 100 of FIG. 5A. For example, the bio information 
obtaining camera 510 of FIG. 5A may be positioned adjacent 
to the right display 502. 
0.195 The haptic module 211, the microphone 214, etc., of 
FIG. 2A may be additionally mounted in a part of the wear 
able device 100 of FIG. 5A. The wearable device 100 of FIG. 
5A may mount or include a forehead support in an upper end 
of the frame 501. The forehead support is used to support a 
weight of the wearable device 100. The wearable device 100 
of FIG. 5A may include a body temperature sensor for sens 
ing a temperature of the wearer 101 and a Sweating sensor for 
sensing a Sweating amount of the wearer 101 mentioned in 
FIG. 2A 
0.196 FIG. 5B is a diagram of another example of the 
wearable device 100 according to an exemplary embodiment. 
The mobile device 250 may be mounted in the wearable 
device 100 of FIG.SB. The wearable device 100 of FIG.SB 
may be connected to the mobile device 250 by wire or wire 
lessly. The wearable device 100 of FIG. 5B uses the display 
251 of the mobile device 250 as a display. 
(0197) The wearable device 100 of FIG. 5B may view 
content reproduced on the display 251 through two indepen 
dent lenses 532 and 533 corresponding to two eyes of the 
wearer 101. The lenses 532 and 533 are lenses that may distort 
viewing of the wearer 101. 
(0198 The wearable device 100 of FIG. 5B may be con 
nected to the mobile device 250 by using a USB jack 534, but 
is not limited thereto in one or more other exemplary embodi 
ments. The wearable device 100 may be connected to the 
mobile device 250 based on near field wireless communica 
tion or other wireless communication (e.g., Bluetooth). If the 
USB jack 534 is used to connect the wearable device 100 and 
the mobile device 250, the mobile device 250 may be con 
trolled according to a user input received through a touchpad 
535 of the wearable device 100. 
(0199 The touchpad 535 is positioned in a right side of the 
frame 531 of the wearable device 100 but may be positioned 
in another side of the frame 531. The USB jack 534 is posi 
tioned in a left side but may be positioned in a right side of the 
frame 531. 

0200. The wearable device 100 of FIG. 5B includes a back 
button 536 in a location adjacent to the touch pad 535. The 
backbutton 536 may act as a see-through button. That is, if the 
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back button 536 is pressed for a certain period of time, a rear 
camera 252 included in the mobile device 250 may operate. 
When the rear camera 252 operates, the wearer 101 may view 
a real peripheral situation through the rear camera 252 in real 
time while wearing the wearable device 100. 
0201 The wearable device 100 of FIG. 5B includes ahead 
tracking sensor 537, an infrared (IR) sensor 538, a bio infor 
mation obtaining camera 539, a peripheral environment sen 
sor 540, a wearable sensor 541, a heating temperature sensor 
542, a focus adjustment ring 543, a front plastic cover 544, 
and a head fixing band 545, but is not limited thereto in one or 
more other exemplary embodiments. 
0202 The wearable device 100 may detect a movement of 
the wearer 101 by using a value sensed by the head tracking 
sensor 537 and the IR sensor 538 of FIG. 5B and provide an 
image displayed on the display 251 of the mobile device 250 
to an ultra-large wide screen according to the detected move 
ment of the wearer 101. The focus adjustment ring 543 of 
FIG. 5B is a button capable of adjusting a screen according to 
the viewing of the wearer 101. 
0203 Locations of elements included in the wearable 
device 100 of FIG.SB are not limited as shown in FIG.S.B. 
(0204. The on-board computers 205, 304, 406, and 508 
included in the wearable device 100 of FIGS. 2A, 2B, 2D, 2E, 
2F, 3, 4, and 5A may include a control unit (or a processor) 
and a memory, but are not limited thereto in one or more other 
exemplary embodiments. The control unit (e.g., controller) 
and the memory will be described in detail with reference to 
FIGS. 48 and 49. The on-board computers 205,304, 406, and 
508 may control all functions of the wearable device 100. 
0205 Modifications of the wearable device 100 of FIGS. 
2A, 2B, 2D, 2E, 2F, 3, 4, 5A, and 5B may receive sound 
obtained by a microphone included in the electronic patch 
219 based on wireless communication as described with ref 
erence to FIG. 2C. 
0206. One or more exemplary embodiments will be 
described below based on the wearable device 100 of FIG. 2A 
below, but may be applied to the wearable device 100 of 
FIGS. 2A, 2B, 2D, 2E, 2F,3,4,5A, and 5B and modifications 
thereof. 
0207. Meanwhile, the content 102 of FIG. 1A may be 
reproduced (or provided) according to a reproduction com 
mand of the wearer 101. For example, the wearable device 
100 may reproduce a game image 102 reproduced according 
to a game reproduction command of the wearer 101 through 
the display 212, as exemplified by the screen 110 of FIG. 1A. 
An audio signal reproduced along with the game image 102 
may be reproduced through the audio output units 215 and 
216. 
(0208. The screens 110 and 120 of FIG. 1A are examples 
including the reproduced image 102 and an image of a real 
peripheral situation (i.e., real image) that may be viewed 
through the wearable device 100. However, when the wear 
able device 100 is configured as shown in FIG. 5A or 5B, the 
wearer 101 may view the game image 102 only (i.e., without 
the real image) reproduced through the wearable device 100. 
(0209. The content reproduced by the wearable device 100 
is not limited to the game image 102 of FIG. 1A in one or 
more other exemplary embodiments. For example, the con 
tent reproduced by the wearable device 100 may include 
content of which reproduction is required or controlled based 
on an application installed in the wearable device 100. 
0210. The application installed in the wearable device 100 
may include, for example, a video player application, an 
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album application, a camera application, a Digital Multime 
dia Broadcasting (DMB) application, a map application, a 
browser application, an application store application, a video 
call application, a news and weather application, a calendar 
application, an Instant Messenger (IM) application, a phone 
book application, an e-mail application, a content sharing 
application, an electronic book application, a social media 
application, a messaging application, an augmented reality 
application, and the like, but is not limited thereto in one or 
more other exemplary embodiments. 
0211. The applications described throughout the specifi 
cation refer to programs for performing an objective opera 
tion by using the wearable device 100. For example, the 
e-mail application is a program for transmitting and receiving 
e-mails and managing the transmitted and received e-mails. 
The content described throughout the specification may be 
provided in at least one form from among a still image, a 
moving image, audio, text, and multimedia, but is not limited 
thereto in one or more other exemplary embodiments. 
0212. When content is being reproduced by the wearable 
device 100 that the wearer 101 is wearing, the wearable 
device 100 may obtain at least one of content reproduction 
related information of the wearable device 100, bio informa 
tion of the wearer 101, peripheral environment information of 
the wearable device 100, and personal information of the 
wearer 101. The above-described information obtained by the 
wearable device 100 represents information that may influ 
ence health of the wearer 101. 

0213. The content reproduction related information of the 
wearable device 100 may include information based on an 
operation of the wearable device 100. For example, the con 
tent reproduction related information of the wearable device 
100 may include information based on at least one of a con 
tent reproduction time, a battery consumption amount of the 
wearable device 100, a temperature of the wearable device 
100, a heating state (e.g., overheating state) of the wearable 
device 100, but is not limited thereto in one or more other 
exemplary embodiments. For example, the battery consump 
tion amount of the wearable device 100 may be a battery 
consumption amount of another device (for example, the 
mobile device 250) for reproducing content. 
0214. A method of obtaining the content reproduction 
related information of the wearable device 100 may be the 
same as or similar to that described with reference to a table 
of FIG. 1B, but is not limited thereto in one or more other 
exemplary embodiments. FIG. 1B is a table for explaining a 
method of obtaining the content reproduction related infor 
mation of the wearable device 100 and a content reproduction 
stop request reference, according to an exemplary embodi 
ment. The content reproduction stop request reference is a 
reference (i.e., reference information) for displaying the con 
tent reproduction stop request guide information 103. The 
content reproduction stop request guide information 103 indi 
cates information informing the wearer 101 that it may be 
requested to stop reproduction of the content. The content 
reproduction stop request guide information 103 may be 
expressed as notification information or alarm information. 
According to another exemplary embodiment, information 
regarding a stopping of viewing of the content or wearing of 
the wearable device 100 (e.g., a screen advising the user to 
stop viewing content or to remove the wearable device 101) 
may be output instead of the content reproduction stop 
request guide information 103. Numerical values of FIG. 1B 
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are mere examples and it is understood that one or more other 
exemplary embodiments are not limited thereto. 
0215 Referring to FIG. 1B, a reproduction time of the 
content may be obtained in connection with content repro 
duction performed by the wearable device 100. For example, 
the wearable device 100 may obtain time counted by starting 
reproduction of the content as the reproduction time Pt (or a 
providing time) of the content after the wearable sensor 210 
senses wearing of the wearable device 100. 
0216 Referring to FIG. 1B, a battery consumption amount 
of the wearable device 100 may be obtained in connection 
with the content reproduction performed by the wearable 
device 100. For example, the wearable device 100 obtains 
battery remains (e.g., remaining battery life) detected by 
starting the content reproduction as a reference battery 
remains Brq1 after the wearable sensor 210 senses the wear 
ing of the wearable device 100. The wearable device 100 may 
periodically detect battery remains Brq2 during a content 
reproduction period and obtain a difference (s=Brq2-Brq1) 
between the reference battery remains and the periodically 
detected battery remains as the battery consumption amount 
of the wearable device 100. The battery remains may be 
detected by using discharge current and Voltage of a battery 
217. 
0217 Referring to FIG. 1B, a heating temperature of the 
wearable device 100 may be obtained in connection with the 
content reproduction performed by the wearable device 100. 
For example, the wearable device 100 may obtain a tempera 
ture T detected by using the temperature sensor 218 during 
the content reproduction after the wearable sensor 210 senses 
the wearing of the wearable device 100 and the content repro 
duction is started, as the heating temperature of the wearable 
device 100. 
0218. The heating temperature may be updated every time 
a sensing value of the temperature sensor 218 is received. The 
wearable device 100 may periodically operate the tempera 
ture sensor 218 to receive the sensing value of the temperature 
sensor 218 or may periodically monitor the sensing value of 
the temperature sensor 218 to obtain the heating temperature 
after the content reproduction is started. 
0219. As described above, information of the wearable 
device 100 may be obtained by using a sensing value of at 
least one sensor (for example, the temperature sensor 218) 
mounted in the wearable device 100, but is not limited thereto 
in one or more other exemplary embodiments. For example, 
the battery consumption amount may be obtained by using 
the discharge current and voltage of the battery 217. 
0220. When the battery 217 is not included in the wearable 
device 100, and, for example, a battery of the mobile device 
250 connected to the wearable device 100 by wire or wire 
lessly is used in the wearable device 100, the above-described 
battery consumption amount may be a battery consumption 
amount of the mobile device 250. 
0221) The method of obtaining the content reproduction 
related information of the wearable device 100 is not limited 
as shown in FIG. 1B. For example, the wearable device 100 
may obtain the content reproduction related information of 
the wearable device 100 based on a content reproduction start 
point irrespective of the sensing value of the wearable sensor 
210. 

0222. If the wearable device 100 receives the sensing 
value indicating a wearing status from the wearable sensor 
210 irrespective of the content reproduction start point, the 
wearable device 100 may periodically monitor the battery 
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remains to obtain the battery consumption amount by using a 
difference of the monitored battery remains over time. When 
the battery consumption amount is obtained as described 
above, a point where the above-described reference battery 
remains Brq1 is detected is a point where wearing of is sensed 
by the sensing value of the wearable sensor 210. 
0223) If the wearable device 100 receives the sensing 
value indicating a wearing status from the wearable sensor 
210 irrespective of the content reproduction start point, the 
wearable device 100 may periodically monitor an output 
value of the temperature sensor 218 to obtain the heating 
temperature. 
0224. The wearable device 100 may obtain bio informa 
tion of the wearer 101 as described with reference to tables of 
FIGS. 1C-1 and 1C-2, but a method of obtaining the bio 
information of the wearer 101 by using the wearable device 
100 is not limited thereto in one or more other exemplary 
embodiments. FIGS. 1C-1 and 1C-2 are tables for explaining 
a method of obtaining the bio information of the wearer 101 
and a reproduction stop request reference. The reproduction 
stop request reference may be a reference for displaying the 
reproduction stop request guide information 103 as described 
with reference to FIG. 1B. Numerical values of FIGS. 1C-1 
and 1C-2 are mere examples and it is understood that one or 
more other exemplary embodiments are not limited thereto. 
0225 Referring to FIGS. 1C-1 and 1C-2, the bio informa 
tion of the wearer 101 obtained by the wearable device 100 
may include at least one of at least one piece of bio informa 
tion based on eyes of the wearer 101 and health information of 
the wearer 101, but is not limited thereto in one or more other 
exemplary embodiments. 
0226. The at least one piece of bio information based on 
the eyes of the wearer 101 may include information indicating 
whether the eyes of the wearer 101 are bloodshot, whether the 
eyes are dry, an eye blink number, an eye blink cycle, whether 
a position of a pupil is changed, whether the pupils are 
changed, and the like, but is not limited thereto in one or more 
other exemplary embodiments. 
0227. The at least one piece of bio information based on 
the eyes of the wearer 101 may be obtained by using at least 
one of the bio information obtaining camera 208, the sensor 
209, and the external electronic patch 219 that are mounted in 
the wearable device 100, but is not limited thereto in one or 
more other exemplary embodiments. For example, the health 
information of the wearer 101 may be obtained by using a 
sensor mounted in an external device. 

0228. The wearable device 100 may obtain bio informa 
tion regarding whether the eyes are bloodshot by using a color 
distribution of an eye image obtained by the bio information 
obtaining camera 208 after wearing of the wearable device 
100 is sensed by using the sensing value of the wearable 
sensor 210 and content reproduction is started. The color 
distribution of the eye image may include a value indicating a 
ratio of pixels having an R value (i.e., red value) that is 
approximate to 255 among total pixels included in the eye 
image, but is not limited thereto in one or more other exem 
plary embodiments. The R value approximate to 255 may 
mean, for example, the R value equal to or greater than a 
predetermined number (e.g., 240), but is not limited thereto in 
one or more other exemplary embodiments. 
0229 FIG. 1H is a diagram for explaining a process of 
obtaining bio information regarding whether eyes are blood 
shot by using an eye image obtained by using the bio infor 
mation obtaining camera 208. The wearable device 100 may 
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periodically obtain the eye image by using the bio informa 
tion obtaining camera 208 when content reproduction is 
started by the wearable device 100 and during the content 
reproduction as shown in FIG. 1H. 
0230. The wearable device 100 may compare a color dis 
tribution of an eye image 115 when the content reproduction 
is started and a color distribution of an eye image 116 peri 
odically obtained during the content reproduction to deter 
mine whether the eyes are bloodshot. The wearable device 
100 may obtain a result of determining whether the eyes are 
bloodshot as the bio information regarding whether the eyes 
are bloodshot. 
0231. The wearable device 100 may obtain bio informa 
tion regarding whether the eyes are dry by using a value 
indicating humidity sensed by the sensor 209 after wearing of 
the wearable device 100 is sensed, using the sensing value of 
the wearable sensor 210, and content reproduction is started. 
For example, if wearing of the wearable device 100 is sensed 
by using the sensing value of the wearable sensor 210 and 
then content reproduction is started, the wearable device 100 
may obtain the bio information regarding whether the eyes 
are dry by using an electrical signal with respect to Sound 
received from the electronic patch 219 and the eye image 
obtained by the bio information obtaining camera 208. 
0232. If wearing of the wearable device 100 is sensed by 
using the sensing value of the wearable sensor 210 and then 
content reproduction is started, the wearable device 100 may 
compare eye images obtained by the bio information obtain 
ing camera 208 for a certain period of time (for example, one 
second) to obtain the bio information regarding the eye blink 
number and the eye blink cycle. 
0233. If wearing of the wearable device 100 is sensed by 
using the sensing value of the wearable sensor 210 and then 
content reproduction is started, the wearable device 100 may 
compare eye images obtained by the bio information obtain 
ing camera 208 for a certain (e.g., predetermined) period of 
time (for example, a content reproduction time) or by a certain 
period of time (for example, 30 minutes) unit to obtain the bio 
information regarding whether the position of the pupil is 
changed. 
0234 FIG. 1D is a diagram of an eye image 104 for 
explaining a method of obtaining bio information regarding 
whether a position of a pupil is changed, according to an 
exemplary embodiment. Referring to FIG. 1D, every time the 
eye image 104 is obtained by the bio information obtaining 
camera 208 as shown in FIG. 1D, the wearable device 100 
detects an eye region 105, a pupil region 106, and a center 
point 107 from the eye image 104 by using an eye recognition 
algorithm. The eye recognition algorithm may include an 
outline detection algorithm. The wearable device 100 may 
compare a location of the center point 107 detected from the 
eye image 104 to obtain the bio information regarding 
whether the position of the pupil is changed. 
0235. The eye recognition algorithm may be configured to 
detect an eye region 105 by using the outline detection algo 
rithm, detect a line segment 110-1 connecting points 108 and 
109 on the eye region 105, detect a line segment 111 vertically 
bisecting a line segment, and detect a point that the detected 
line segments 110-1 and 111 cross as the centerpoint 107, but 
is not limited thereto in one or more other exemplary embodi 
mentS. 

0236. The wearable device 100 may obtain the bio infor 
mation regarding whether the position of the pupil is changed 
by using an eyes tracking method of the wearer 101 based on 
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2D coordinate information of the centerpoint 107 of FIG.1D. 
The 2D coordinate information of the centerpoint 107 may be 
center coordinate information of a pupil region 114. To track 
eyes of the wearer 101 by using the center coordinate infor 
mation of the pupil region 114, the wearable device 100 may 
store reference pupil center coordinate information in 
advance. The reference pupil center coordinate information 
may be detected as information indicating where the eyes of 
the wearer 101 stay on an image displayed on the display 212. 
0237 If the 2D coordinate information of the center point 
107 is obtained, the wearable device 100 compares the 2D 
coordinate information and the reference pupil center coor 
dinate information stored in advance. As a comparison result, 
the wearable device 100 detects the reference pupil center 
coordinate information stored in advance that is identical to 
the obtained 2D coordinate information of the center point 
107. The wearable device 100 may determine a location of the 
display 212 corresponding to the detected reference pupil 
center coordinate information as an eye location of the wearer 
101. The wearable device 100 may obtain the bio information 
regarding whether the position of the pupil of the wearer 101 
is changed by using an eyes track function of the wearer 101. 
The eyes track function of the wearer 101 is not limited as 
described above. 
0238 If wearing of the wearable device 100 is sensed by 
using the sensing value of the wearable sensor 210 and then 
content reproduction is started, the wearable device 100 may 
obtain the bio information regarding whether the position of 
the pupil is changed by using a pupil image obtained by the 
bio information obtaining camera 208 for a certain period of 
time (for example, a content reproduction time) or by a certain 
period of time (for example, 30 minutes) unit. 
0239 FIG. 1E is a diagram of a pupil image 112 for 
explaining a method of obtaining bio information regarding 
whether a pupil is changed, according to an exemplary 
embodiment. Referring to FIG. 1E, every time the pupil 
image 112 is obtained by the bio information obtaining cam 
era 208 as shown in FIG.1E, the wearable device 100 detects 
a pupil region 113 and a diameter 114 of the pupil region 113 
from the pupil image 112 by using an eye recognition algo 
rithm. The wearable device 100 may compare the pupil region 
113 and the diameter 114 of the pupil region 113 detected 
from the pupil image 112 to obtain the bio information 
regarding whether the pupil is changed. 
0240. A method of obtaining the bio information regard 
ing whether the pupil is changed is not limited as described 
above. For example, according to another exemplary embodi 
ment, the wearable device 100 may compare a width of the 
pupil region 113 included in the pupil image 112 to obtain the 
bio information regarding whether the pupil is changed. The 
wearable device 100 may detect a radius by using the diam 
eter 114 of the pupil region 113 and detect the width of the 
pupil region 113 by applying the detected radius to an equa 
tion of calculating a width of a circle. 
0241 The bioinformation based on the eyes of the wearer 
101 is not limited as described above. For example, the wear 
able device 100 may obtain the bio information based on the 
eyes of the wearer 101 based on a point where content repro 
duction is started irrespective of the sensing value of the 
wearable sensor 210. 

0242. The wearable device 100 may obtain the health 
information of the wearer 101 related to the content repro 
duction. For example, if wearing of the wearable device 100 
is sensed by using the sensing value of the wearable sensor 
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210 and then the content reproduction is started, the wearable 
device 100 may obtain a value sensed by a bio sensor (for 
example, a body temperature sensor mounted in one of the 
audio output units 215 and 216) mounted in the wearable 
device 100 or a bio sensor mounted in an external device as 
the health information (for example, a temperature of the 
wearer 101). The bio sensor may include, for example, a body 
temperature sensor, a Sweating sensor, a blood pressure sen 
Sor, a pulse sensor, a blood Sugar sensor, etc., but is not limited 
thereto in one or more other exemplary embodiments. 
0243 When content reproduction is started, the wearable 
device 100 may periodically detect a sensing value of the bio 
sensor, compare the detected sensing values, and obtain a 
detected variance or difference as the health information of 
the wearer 101. 
0244. The wearable device 100 may obtain health infor 
mation of the wearer 101 Such as a Sweating amount, a blood 
pressure, a pulse, a blood Sugar, etc., like the above-described 
health information regarding a body temperature. 
0245. The wearable device 100 may obtain information 
regarding an activity amount (for example, a moving distance 
of the wearer 101, a moving speed of the wearer 101, a calorie 
consumption amount of the wearer 101, etc.) of the wearer 
101 by using a location tracking application of the wearable 
device 100, a health application, or an external device (for 
example, an activity amount measuring device of the wearer 
101 Such as a communicable pedometer, a treadmill, etc.). 
0246 When the content reproduction is started after wear 
ing of the wearable device 100 is sensed, the wearable device 
100 may obtain the activity amount of the wearer 101, but a 
method of obtaining the activity amount of the wearer 101 is 
not limited thereto in one or more other exemplary embodi 
ments. For example, when the content reproduction is started 
irrespective of the sensing value of the wearable sensor 210, 
the wearable device 100 may obtain the activity amount of the 
wearer 101. Also, when the content reproduction is started, 
the wearable device 100 may obtain the activity amount of the 
wearer 101, compare the activity amount of the wearer 101 
periodically obtained during a content reproduction period 
and the activity amount of the wearer 101 obtained when the 
content reproduction is started, and obtain an activity vari 
ance of the wearer 101 as information regarding the activity 
amount of the wearer 101. 
0247. If the content reproduction is started after wearing 
of the wearable device 100 is sensed, the wearable device 100 
may access an information management server Such as a 
medical information management server to obtain medical 
information of the wearer 101 from received medical infor 
mation. The medical information may include, for example, 
past medical history information, current medical history 
information, etc., but is not limited thereto in one or more 
other exemplary embodiments. 
0248. A method of obtaining peripheral environment 
information of the wearable device 100 may be the same as 
described with respect to a table of FIG.1F. FIG.1F is a table 
for explaining the method of obtaining peripheral environ 
ment information of the wearable device 100 and a reproduc 
tion stop request reference, according to an exemplary 
embodiment. Numerical values of FIG.1F are mere examples 
and it is understood that one or more other exemplary 
embodiments are not limited thereto. 
0249 Referring to FIG. 1F, the peripheral environment 
information of the wearable device 100 may include at least 
one of information regarding a peripheral color temperature 
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of the wearable device 100, light (or infrared rays), tempera 
ture, humidity, wind, altitude, air pressure, fine dust, and the 
like, but is not limited thereto in one or more other exemplary 
embodiments. 
0250 If content reproduction is started after wearing of 
the wearable device 100 is sensed by a sensing value of the 
wearable sensor 210, the wearable device 100 may obtain the 
peripheral environment information of the wearable device 
100 by using a sensing value of the at least one sensor 209 
mounted in the wearable device 100 or a sensing value of at 
least one sensor mounted in an external device (for example, 
a smart watch, etc.) connected to the wearable device 100 but 
is not limited thereto in one or more other exemplary embodi 
mentS. 

0251 For example, the wearable device 100 may obtain 
the peripheral environment information of the wearable 
device 100 at the time of reproducing content irrespective of 
the sensing value of the wearable sensor 210. The wearable 
device 100 may obtain the peripheral environment informa 
tion of the wearable device 100 by using an environment 
information providing application providing environment 
information based on a physical location of the wearable 
device 100. The wearable device 100 may be connected to an 
environment information providing server by using the envi 
ronment information providing application to receive the 
environment information from the environment information 
providing server. 
0252. A method of obtaining personal information of the 
wearer 101 may be the same as or similar to that described 
with reference to a table of FIG.1G, but is not limited thereto. 
FIG. 1G is a table for explaining a method of obtaining the 
personal information of the wearer 101 and a reproduction 
stop request reference, according to an exemplary embodi 
ment. 

0253) Referring to FIG. 1G, the personal information of 
the wearer 101 may include at least one of age information 
and schedule information, but is not limited thereto. 
0254. If content reproduction is started after wearing of 
the wearable device 100 is sensed by a sensing value of the 
wearable sensor 210, the wearable device 100 may request 
the wearer 101 to input the age information and obtain infor 
mation input according to a request as the age information of 
the wearer 101. A method of obtaining the age information of 
the wearer 101 is not limited thereto in one or more other 
exemplary embodiments. For example, if the content repro 
duction is started, the wearable device 100 may request the 
age information of the wearer 101 from life log information of 
the wearer 101 stored in the wearable device 100, life log 
information stored in an external device of the wearable 
device 100, or personal information management Software 
(PIMS) and obtain information received in response to a 
request as the age information of the wearer 101. 
0255 If the content reproduction is started after wearing 
of the wearable device 100 is sensed by the sensing value of 
the wearable sensor 210, the wearable device 100 may 
request the schedule information having information related 
to currently reproduced content from the life log information 
of the wearer 101 stored in the wearable device 100, the life 
log information stored in the external device of the wearable 
device 100, or the PIMS and obtain information received in 
response to a request as the age information of the wearer 101. 
0256 The information related to the currently reproduced 
content may include the schedule information of the wearer 
101 having time information before or after the content repro 
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duction, but is not limited thereto in one or more other exem 
plary embodiments. For example, the wearable device 100 
may request a schedule input from the wearer 101 before 
reproducing the content and obtain information input accord 
ing to a request as the schedule information of the wearer 101. 
(0257. The wearable device 100 may obtain the personal 
information of the wearer 101 related to a content reproduc 
tion start time irrespective of the sensing value of the wear 
able sensor 210. 
0258. The wearable device 100 may display the reproduc 
tion stop request guide information 103 regarding content, 
like in the screen 120 of FIG. 1A, by using the obtained 
information. The reproduction stop request guide informa 
tion 103 regarding content may be provided to prevent or 
solve a problem that may occur to the wearer 101 when the 
content is continuously reproduced by the wearable device 
1OO. 
0259 For example, the wearable device 100 may display 
the reproduction stop request guide information 103 regard 
ing content so as to protect health (e.g., reducing eye fatigue) 
of the wearer 101 who views content reproduced by the 
wearable device 100. 
0260 Relaxing of the eye fatigue of the wearer 101 
described with reference to exemplary embodiments may be 
expressed in various ways based on an effect that may be 
provided to the wearer 101. For example, reducing of the eye 
fatigue of the wearer 101 may be expressed as influencing the 
health of the wearer 101 like relaxing oftension and reducing 
eye fatigue of the wearer 101, protecting of eyesight of the 
wearer 101, relieving of stress and Stabilizing the mind (e.g., 
reducing dizziness) of the wearer 101, improving of concen 
tration of the wearer 101, etc. Various expressions regarding 
influencing of the health of the wearer 101 are not limited as 
described above. 
0261) To determine whether to display the reproduction 
stop request guide information 103 regarding the content by 
using the obtained information, the wearable device 100 may 
set or store reproduction stop request reference information. 
The reproduction stop request reference information (herein 
after referred to as reference information) may differ accord 
ing to the information obtained by the wearable device 100. 
Furthermore, according to an exemplary embodiment, the 
wearer 101 may set or adjust the reference information. 
0262 Referring to FIG. 1B, when the information 
obtained by the wearable device 100 is the reproduction time 
Pt of the content, the reference information may be set as time 
information. The time information set as the reference infor 
mation may take into consideration the time expected to build 
up or cause the eye fatigue of the wearer 101. 
0263 For example, if the reproduction time Pt is more 
than 2 hours (2H), the wearable device 100 may display the 
reproduction stop request guide information 103 on the dis 
play 212 as shown on the screen 120 of FIG. 1A. Reference 
information regarding the reproduction time Pt of the content 
is not limited to 2 hours. For example, the reference informa 
tion regarding the reproduction time Pt of the content may 
include at least one piece of predetermined time information 
such as 3 hours, 3 hours 30 minutes, etc. 
0264. Referring to FIG.1B, when information obtained by 
the wearable device 100 is a battery consumption amount, the 
reference information may be set as ratio information (for 
example, 50%). The reference information may take into 
consideration the battery consumption amount expected to 
build up or cause the eye fatigue of the wearer 101. The 
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wearable device 100 may detect the battery consumption 
amount in such a manner that the wearable device 100 may 
detect difference information between battery remains (i.e., 
remaining battery life). For example, when the content repro 
duction is started, and the battery remains detected by the 
wearable device 100 is 90%, and when the battery remains 
detected during the content reproduction is 40%, the wearable 
device 100 may detect the battery consumption amount as 
50%. 

0265. When the reference information is set as 50%, if the 
battery consumption amount detected by the wearable device 
100 is more than 50%, the wearable device 100 may display 
the reproduction stop request guide information 103 on the 
display 212 as shown on the screen 120 of FIG. 1A. The 
reference information regarding the battery consumption 
amount is not limited to 50% in one or more other exemplary 
embodiments. For example, the reference information 
regarding the battery consumption amount may include at 
least one piece of ratio information (%) such as 40%, 45%, 
etc 

0266 Referring to FIG. 1B, if the information obtained by 
the wearable device 100 is a heating temperature, and 
includes information regarding the heating temperature and a 
maintenance time, the reference information may include a 
temperature and maintenance time information. The refer 
ence information may take into consideration the heating 
temperature and time for maintaining the heating temperature 
that are expected to build up or cause the eye fatigue of the 
wearer 101. 
0267 For example, if the heating temperature is main 
tained at 49 degrees for more than 1 hour, the wearable device 
100 may display the reproduction stop request guide infor 
mation 103 on the display 212 as shown on the screen 120 of 
FIG.1. To detect a maintenance time of the heating tempera 
ture, the wearable device 100 may measure time from a time 
at which the heating temperature is detected as 49 degrees. 
0268. The reference information regarding the heating 
temperature is not limited thereto in one or more other exem 
plary embodiments. For example, the reference information 
regarding the heating temperature set in the wearable device 
100 may include at least one of the heating temperature and 
maintenance time information Such as maintaining at 49 
degrees for more than 2 hours or 50 degrees for 1 hour 30 
minutes, etc. The reference information regarding the heating 
temperature is not limited to 49 degrees. 
0269. Referring to FIG. 1B, when the information 
obtained by the wearable device 100 relates to the heating 
temperature, and includes the heating temperature, the refer 
ence information set in the wearable device 100 may include 
a temperature. The reference information may take into con 
sideration the heating temperature expected to build up or 
cause the eye fatigue of the wearer 101. A cycle for receiving 
a sensing value by the temperature sensor 218 set in the 
wearable device 100 may take into consideration the eye 
fatigue of the wearer 101. For example, a cycle for receiving 
the sensing value by the temperature sensor 218 may be set as 
30 minutes. When the sensing value by the temperature sen 
sor 218 received at the cycle of 30 minutes is 49 degrees, the 
wearable device 100 may display the reproduction stop 
request guide information 103 on the display 212. 
(0270. Referring to FIG. 1C-1, when the information 
obtained by the wearable device 100 is information regarding 
whether the eyes of the wearer 101 are bloodshot, the refer 
ence information set in the wearable device 100 may include 
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information (for example, 40%) regarding an increase rate of 
the number of pixels (for example, pixels having an R value 
greater than 241) having the R value approximate to 255. The 
wearable device 100 may compare the number of the pixels 
having the R value approximate to 255 and included in an eye 
image detected when content reproduction is started and the 
number of the pixels having the R value approximate to 255 
and included in an eye image detected during the content 
reproduction to detect the increase rate of the number of 
pixels having the R value approximate to 255 by using a 
difference. Referring to FIG. 1C-1, if the increase rate of the 
number of pixels having the R value approximate to 255 is 
more than 40%, the wearable device 100 may display the 
reproduction stop request guide information 103 on the dis 
play 212 as shown on the screen 120 of FIG. 1A. 
0271 The reference information for detecting whether 
eyes are bloodshot set in the wearable device 100 is not 
limited as described above. For example, the reference infor 
mation for detecting whether the eyes are bloodshot may be 
set to determine if the number of pixels having the R value 
approximate to 255 exceeds 50% of the total number of 
pixels. When the reference information is set as described 
above, if content reproduction is started, the wearable device 
100 obtains an eye image by using the bioinformation obtain 
ing camera 208 by a certain period of time unit. The wearable 
device 100 checks if the number of pixels having the R value 
approximate to 255 included in the obtained eye image 
exceeds 50% of the total number of pixels. If the number of 
pixels having the R value approximate to 255 included in the 
obtained eye image exceeds 50% of the total number of 
pixels, the wearable device 100 may display the reproduction 
stop request guide information 103 on the display 212. 
0272. The reference information for detecting whether the 
eyes are bloodshot set in the wearable device 100 may be 
based on the number of pixels having the R value equal to 255. 
(0273 Referring to FIG. 1C 1, when the information 
obtained by the wearable device 100 is information regarding 
whether the eyes of the wearer 101 are dry, and uses the sensor 
209, the reference information set in the wearable device 100 
may include humidity information (for example, 30%) and 
maintenance time information (for example, 1 hour). For 
example, if content reproduction is started, the wearable 
device 100 may monitor a sensing value of the sensor 209 by 
a certain period of time unit. If it is determined that the 
sensing value of the sensor 209 is maintained for more than 1 
hour below 30%, the wearable device 100 may display the 
reproduction stop request guide information 103 on the dis 
play 212. To determine if the sensing value is maintained for 
more than 1 hour, the wearable device 100 may measure time 
from a time at which the sensing value of the sensor 209 is 
detected at below 30%. 

0274 The reference information for determining whether 
the eyes are dry set in the wearable device 100 is not limited 
as described above. For example, the reference information 
for determining whether the eyes are dry may be set to humid 
ity below 30% for more than 2 hours, humidity below 29% for 
1 hour 30 minutes, etc. The reference information for deter 
mining whether the eyes are dry set in the wearable device 
100 may be based on a humidity variance or difference. For 
example, if it is detected that the humidity variance is reduced 
by more than 20%, the wearable device 100 may set the 
reference information for determining whether the eyes are 
dry Such that the reproduction stop request guide information 
103 may be displayed on the display 212. 
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0275. The humidity included in the reference information 
for determining whether the eyes of the wearer 101 are dry 
may be variably set according to an average humidity of an 
environment in which the wearable device 100 is used. 

(0276 Referring to FIG. 1C-1, the reference information 
for determining whether the eyes are dry may be set to deter 
mine whether the eyes are dry by using an electrical signal 
regarding sound received from a microphone included in the 
electronic patch 219 of FIG. 2C and an eye image obtained by 
the bio information obtaining camera 208. 
0277 For example, the wearable device 100 may detect an 
amplitude of the electrical signal regarding the Sound 
received from the electronic patch 219 at a time in which an 
eye blink is detected by an eye image obtained by the bio 
information obtaining camera 208. The electrical signal may 
indicate a magnitude level of the sound. The wearable device 
100 detects an amplitude of the electrical signal regarding the 
sound received from the electronic patch 219 at a time in 
which the eye blink is not detected by the eye image. 
0278. The wearable device 100 compares the amplitude of 
the electrical signal detected at the time in which the eyeblink 
is detected and the amplitude of the electrical signal detected 
at the time in which the eye blink is not detected. As a result 
of the comparison, if the amplitude of the electrical signal 
detected at the time in which the eye blink is detected is 
greater than the amplitude of the electrical signal detected at 
the time in which the eye blink is not detected, the wearable 
device 100 checks if the greater amplitude continues to be 
detected for a certain (e.g., predetermined) period of time (for 
example, 30 minutes). 
0279 If the amplitude of the electrical signal detected at 
the time in which the eye blink is detected is greater than the 
amplitude of the electrical signal detected at the time in which 
the eye blink is not detected for a certain period of time, the 
wearable device 100 may set the reference information for 
determining whether the eyes are dry so that the reproduction 
stop request guide information 103 may be displayed on the 
display 212. 
0280. To detect the eye blink, the eye image obtained by 
the bio information obtaining camera 208 may be a moving 
image continuously photographed for a certain period of 
time. 

0281 Referring to FIG. 1C-1, the reference information 
regarding the eye blink number may be set below 9 times per 
minute, though it is understood that this is merely an example 
and one or more other exemplary embodiments are not lim 
ited thereto. In the present example, if content reproduction is 
started by the wearable device 100, the wearable device 100 
detects the eye blink number per minute by using an eye 
image obtained by the bioinformation obtaining camera 208. 
If the detected eye blink number is below 9 times per minute, 
the wearable device 100 may display the reproduction stop 
request guide information 103 on the display 212. The eye 
image obtained by the bio information obtaining camera 208 
to detect the eye blink number may be a continuously photo 
graphed moving image during a certain period of time. 
0282. The reference information regarding the eye blink 
number is not limited as described above. For example, the 
wearable device 100 may set the reference information 
regarding the eye blink number so that the reproduction stop 
request guide information 103 may be displayed on the dis 
play 212 if a status in which the eye blink number is below 9 
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times perminute is maintained for more than 30 minutes. The 
reference information may set the eye blink number per 
minute below 6 times. 
0283. The reference information regarding the eye blink 
number may be set based on a variance or a difference of the 
eye blink number. For example, the wearable device 100 
compares the eye blink number detected from the eye image 
obtained by the bio information obtaining camera 208 at a 
certain period during a content reproduction period. As a 
result of the comparison, if the variance of the eye blink 
number is more than 15%, the wearable device 100 may set 
the reference information regarding the eye blink number So 
that the reproduction stop guide information 103 may be 
displayed on the display 212. The variance of the eye blink 
number may include both an increase and a decrease in the 
eye blink number. 
0284. Referring to FIG. 1C-1, the reference information 
regarding the eye blink cycle may be set as 15 seconds. For 
example, if the content reproduction is started by the wear 
able device 100, the wearable device 100 detects the eyeblink 
cycle based on an eye image obtained by the bio information 
obtaining camera 208. If time corresponding to the detected 
eye blink cycle is more than 15 seconds, the wearable device 
100 may display the reproduction stop request guide infor 
mation 103 on the display 212. The reference information 
regarding the eye blink cycle is not limited as described 
above. A moving image continuously photographed for a 
certain period of time may be the eye image obtained by the 
bio information obtaining camera 208 to detect the eye blink 
cycle. 
0285. The reference information regarding the eye blink 
cycle may be set as a variance or a difference of the eye blink 
cycle. For example, the wearable device 100 detects the eye 
blink cycle at a certain (e.g., predetermined) cycle by using 
the eye image obtained by the bio information obtaining 
camera 208 while the content is reproduced by the wearable 
device 100. The wearable device 100 compares the detected 
eye blink cycle. As a result of the comparison, if the variance 
of the eye blink cycle is more than 15%, the wearable device 
100 may display the reproduction stop request guide infor 
mation 103 on the display 212. The variance of the eye blink 
cycle may include both a case in which the eye blink cycle is 
increased and a case in which the eye blink cycle is decreased. 
0286 Referring to FIG. 1C-1, the reference information 
for determining whether the position of the pupil is changed 
may be set to determine if a location variance is below 0.4 
mm. For example, if the content reproduction is started by the 
wearable device 100, the wearable device 100 detects the 
centerpoint 107 as described with reference to FIG.1D based 
on the eye image obtained by the bio information obtaining 
camera 208. If a distance between a location of the center 
point 107 detected from a previous eye image and a location 
of the center point 107 detected from a current eye image is 
below 0.4 mm, the wearable device 100 may determine that 
there is little position change in the pupil of the wearer 101. 
0287. According to the determination, the wearable 
device 100 may display the reproduction stop request guide 
information 103 on the display 212. The eye image obtained 
by the bio information obtaining camera 208 to determine 
whether the position of the pupil is changed may be a moving 
image continuously photographed during a certain period of 
time. 
0288 Referring to FIG. 1C-1, the reference information 
for determining whether the pupil is changed may be set to 



US 2015/031 6984 A1 

determine if a reduced width of the pupil continues for more 
than 1 hour. For example, if the content reproduction is started 
by the wearable device 100, the wearable device 100 detects 
the diameter 114 of the pupil region 113 as described with 
reference to FIG. 1E based on a pupil image obtained by the 
bio information obtaining camera 208. The wearable device 
100 calculates the width of the pupil region 113 based on the 
detected diameter 114 of the pupil region 113. The wearable 
device 100 compares a width of the pupil region 113 detected 
from a current pupil image and a width of the pupil region 113 
detected from a previous pupil image to determine if the 
width of the pupil region 113 is reduced. 
0289. If it is determined that the width of the pupil region 
113 detected from the current pupil image is smaller than the 
width of the pupil region 113 detected from the previous pupil 
image, the wearable device 100 determines if the reduced 
width of the pupil region 113 continues for more than a 
predetermined time (e.g., 1 hour). To determine if the reduced 
width of the pupil region 113 continues for more than 1 hour, 
the wearable device 100 may measure time from a time at 
which the reduced width of the pupil region 113 is detected. 
0290. If it is determined that the reduced width of the pupil 
region 113 continues for more than 1 hour, the wearable 
device 100 may display the reproduction stop request guide 
information 103 on the display 212. The pupil image obtained 
by the bio information obtaining camera 208 to determine 
whether the pupil is changed may be a moving image con 
tinuously photographed for a certain period of time. 
0291. The reference information for determining whether 
the pupil is changed is not limited as described above. For 
example, according to another exemplary embodiment, the 
wearable device 100 may determine whethera diameter of the 
pupil detected from the pupil image is maintained at below 
about 3 mm for more than 1 hour 30 minutes to display the 
reproduction stop request guide information 103 on the dis 
play 212. 
0292 Alternatively, the wearable device 100 detects a 
diameter of the pupil detected from a currently obtained pupil 
image. The wearable device 100 compares a diameter 
detected from a previously obtained pupil image and the 
diameter of the pupil detected from the currently obtained 
pupil image to determine if the diameter of the pupil is 
reduced. If it is determined that the reduced diameter of the 
pupil continues for more than 1 hour, the wearable device 100 
may display the reproduction stop request guide information 
103 on the display 212. In the above-described case, the 
reference information for determining whether the pupil is 
changed includes information for determining if the diameter 
of the pupil smaller than a previous diameter of the pupil is 
maintained for more than 1 hour. The bioinformation regard 
ing whether the above-described pupil is changed may be 
referred to as bio information regarding a status of the pupil. 
0293 Referring to FIG. 1C-2, when a body temperature of 
the wearer 101 is higher or lower than an average body tem 
perature during a content reproduction period, reference 
information regarding the body temperature may be set Such 
that the reproduction stop request guide information 103 may 
be displayed on the display 212 by the wearable device 100, 
but is not limited thereto in one or more other exemplary 
embodiments. For example, ifa body temperature variance of 
the wearer 101 increases by 1° C. during the content repro 
duction period, the reference information regarding the body 
temperature may be set Such that the reproduction stop 
request guide information 103 may be displayed on the dis 
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play 212 by the wearable device 100. The average body 
temperature may be an average body temperature of the 
wearer 101, although it is understood that one or more other 
exemplary embodiments are not limited thereto. For example, 
according to another exemplary embodiment, the average 
body temperature may be a generally known average body 
temperature (e.g., a predetermined average body tempera 
ture). 
0294. In the generally known average body temperature, 
the average body temperature set in the wearable device 100 
may differ according to whether the wearer 101 is an adult or 
a child. For example, the average body temperature set in the 
wearable device 100 may be 36.6-36.9° C. in the adult and 
36.0-37.5° C. in the child. The average body temperature 
may be differently applied according to a location in which 
the body temperature of the wearer 101 is measured. For 
example, different average body temperatures may be applied 
according to a case where the body temperature is measured 
based on an ear of the wearer 101 and a case where the body 
temperature is measured based on an armpit of the wearer 
101. 

0295 The location in which the body temperature is mea 
Sured may be determined according to a body temperature 
measurement device. For example, when the body tempera 
ture device is an earring or in-ear type, the wearable device 
100 may recognize the measured body temperature as a body 
temperature based on the ear. When the body temperature 
measurement device is a shoulder band type, the wearable 
device 100 may recognize the measured body temperature as 
a body temperature based on the armpit. The body measure 
ment device may be an external device connected to the 
wearable device 100 by wire or wirelessly and may be a 
wearable device. The wearable device 100 may recognize if 
the body temperature measurement device is the earring type 
or the shoulder band type based on identification information 
of the body temperature measurement device. 
0296 Referring to FIG. 1C-2, when a sweating amount of 
the wearer 101 is greater than an average Sweating amount 
during the content reproduction period, reference informa 
tion regarding the Sweating amount may be set Such that the 
reproduction stop request guide information 103 may be dis 
played on the display 212 by the wearable device 100, but is 
not limited thereto in one or more other exemplary embodi 
mentS. 

0297 For example, ifa variance or difference of the Sweat 
ing amount of the wearer 101 during the content reproduction 
period is greater than 10%, the reference information regard 
ing the variance of the Sweating amount may be set such that 
the wearable device 100 may display the reproduction stop 
request guide information 103 on the display 212. The aver 
age Sweating amount may be an average Sweating amount of 
the wearer 101, but is not limited thereto in one or more other 
exemplary embodiments. 
0298. The reference information regarding the sweating 
amount may be differently set according to a use environment 
of the wearable device 100. For example, reference informa 
tion regarding a Sweating amount in an environment having a 
Small Sweating amount due to a dry use environment of the 
wearable device 100 and reference information regarding a 
Sweating amount in an environment having a large Sweating 
amount due to a humid use environment thereof may be 
differently set. 
0299 Referring to FIG. 1C-2, if a blood pressure of the 
wearer 101 is higher or lower than a normal blood pressure 
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during the content reproduction period, reference informa 
tion regarding the blood pressure may be set Such that the 
reproduction stop request stop guide 103 may be displayed on 
the display 212 by the wearable device 100, but is not limited 
thereto in one or more other exemplary embodiments. For 
example, if it is determined that a blood pressure variance of 
the wearer 101 during the content reproduction period is 
higher than 20%, the reference information regarding the 
blood pressure may be set Such that the reproduction stop 
request guide information 103 may be displayed on the dis 
play 212 by the wearable device 100. 
0300 Referring to FIG. 1C-2, if a pulse of the wearer 101 

is faster or slower than a normal pulse, reference information 
regarding the pulse may be set such that the reproduction stop 
request guide information 103 may be displayed on the dis 
play 212 by the wearable device 100, but is not limited thereto 
in one or more other exemplary embodiments. For example, if 
a pulse variance of the wearer 101 during the content repro 
duction period is greater than 10%, the reference information 
regarding the pulse may be set such that the reproduction stop 
request guide information 103 may be displayed on the dis 
play 212 by the wearable device 100. 
0301 Referring to FIG. 1C-2, if a blood sugar of the 
wearer 101 is higher than a normal blood Sugar during the 
content reproduction period, reference information regarding 
the blood Sugar may be set Such that the reproduction stop 
request guide information 103 may be displayed on the dis 
play 212 by the wearable device 100, but is not limited thereto 
in one or more other exemplary embodiments. For example, if 
it is determined that a blood sugar variance of the wearer 101 
is higher than 20%, the reference information regarding the 
blood Sugar may be set Such that the reproduction stop request 
guide information 103 may be displayed on the display 212 
by the wearable device 100 but is not limited thereto. 
0302 Referring to FIG. 1C-2, if an activity amount of the 
wearer 101 is greater thana normal activity amount during the 
content reproduction period, reference information regarding 
an activity amount may be set Such that the reproduction stop 
request guide information 103 may be displayed on the dis 
play 212 by the wearable device 100, but is not limited thereto 
in one or more other exemplary embodiments. The normal 
activity amount may be represented as an activity amount (for 
example, a numerically expressed moving distance, a moving 
speed, a calorie consumption amount, a heart rate, etc.) in 
which a breath or breathing rate of the wearer 101 may be 
determined to be a certain state. 

0303 Referring to FIG. 1C-2, the wearable device 100 
may change reference information regarding information (for 
example, content reproduction related information of the 
wearable device 100, bio information of the wearer 101, 
peripheral environment information of the wearable device 
100, etc.) used by the wearable device 100 to display the 
reproduction stop request guide information 103 on the dis 
play 212 by using obtained medical information. 
0304 For example, when the wearer 101 is determined as 
a diabetes patient based on medical information obtained by 
the wearable device 100, the wearable device 100 may change 
the reference information regarding the blood Sugar variance 
from 20% to 10%. If the wearer 101 is determined to Suffer 
from conjunctivitis based on the medical information 
obtained by the wearable device 100, the wearable device 100 
may change reference information for determining whether 
eyes are bloodshot. The wearable device 100 may change 
reference information related to content reproduction related 

Nov. 5, 2015 

information of the wearable device 100, peripheral environ 
ment information of the wearable device 100, etc., based on 
the medical information. 

0305 Referring to FIG.1F, reference information regard 
ing a color temperature may be set based on a peripheral color 
temperature of the wearable device 100 and maintenance time 
during the content reproduction period. For example, when 
the color temperature corresponds to dark blue light, if 2 
hours has elapsed, the reference information regarding the 
color temperature may be set Such that the reproduction stop 
request guide information 103 may be displayed on the dis 
play 212 by the wearable device 100. When the color tem 
perature is a light red light, if 4 hours has elapsed, the refer 
ence information regarding the color temperature may be set 
such that the reproduction stop request guide information 103 
may be displayed on the display 212 by the wearable device 
100. The reference information regarding the color tempera 
ture is not limited as described above. 

0306 Referring to FIG.1F, reference information regard 
ing light may be set according to a peripheral brightness level 
and exposure time of the wearable device 100 during the 
content reproduction period. Reference information regard 
ing infrared rays may be set according to a peripheral infrared 
index and exposure time of the wearable device 100 during 
the content reproduction period 
(0307 Referring to FIG. 1F, if a peripheral temperature of 
the wearable device 100 is higher than a reference (e.g., 
predetermined) temperature or a temperature variance or dif 
ference is higher than 3° C. during the content reproduction 
period, reference information regarding a temperature may be 
set Such that the reproduction stop request guide information 
103 may be displayed on the display 212 by the wearable 
device 100. 

(0308 Referring to FIG.1F, if a peripheral humidity of the 
wearable device 100 is lower than 30% or higher than 70% 
during the content reproduction period, reference informa 
tion regarding a humidity may be set Such that the reproduc 
tion stop request guide information 103 may be displayed on 
the display 212 by the wearable device 100. 
(0309 Referring to FIG.1F, if a peripheral wind strength of 
the wearable device 100 is higher than a reference (e.g., 
predetermined) wind strength or a wind strength variance is 
higher than 10% during the content reproduction period, ref 
erence information regarding wind may be set Such that the 
reproduction stop request guide information 103 may be dis 
played on the display 212 by the wearable device 100. The 
reference wind strength may be indoor wind strength, but is 
not limited thereto in one or more other exemplary embodi 
mentS. 

0310 Referring to FIG. 1F, if a peripheral altitude of the 
wearable device 100 is higher than a reference (e.g., prede 
termined) altitude (for example, 700 m) during the content 
reproduction period or an altitude variance during a short 
period of time (for example, 5 minutes) is higher than 40%, 
reference information regarding an altitude may be set Such 
that the reproduction stop request guide information 103 may 
be displayed on the display 212 by the wearable device 100. 
0311 Referring to FIG. 1F, if a peripheral air pressure of 
the wearable device 100 is higher than a reference (e.g., 
predetermined) air pressure (for example, 2 airpressure) oran 
air pressure variance or difference is higher than 10% during 
the content reproduction period, reference information 
regarding an air pressure may be set Such that the reproduc 
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tion stop request guide information 103 may be displayed on 
the display 212 by the wearable device 100. 
0312 Referring to FIG. 1F, if a peripheral fine dust con 
centration of the wearable device 100 is higher than a refer 
ence (e.g., predetermined) fine dust concentration (for 
example, 30-80 ug/m) or a fine dust concentration variance 
or difference is higher than 10% during the content reproduc 
tion period, reference information regarding fine dust may be 
set Such that the reproduction stop request guide information 
103 may be displayed on the display 212 by the wearable 
device 100. A reference regarding the fine dust concentration 
may be divided into a fine dust mode and an ultrafine dust 
mode. 
0313 Referring to FIG. 1G, the wearable device 100 may 
change reference information regarding information used to 
determine whether to display the reproduction stop request 
guide information 103 on the display 212 during the content 
reproduction period according to other information, e.g., age 
information and Schedule information. 
0314 For example, the wearable device 100 may differ 
entiate the reference information of the information used to 
determine whether to display the reproduction stop request 
guide information 103 on the display 212 according to age 
groups. For example, the wearable device 100 may change 
reference information regarding a content reproduction time 
applied to 20s from 2 hours to 4 hours, change the reference 
information regarding the content reproduction time applied 
to 30s from 2 hours to 3 hours, and maintain the reference 
information regarding the content reproduction time applied 
to 40s to 2 hours. 
0315. The wearable device 100 may change the reference 
information of the information used to determine whether to 
display the reproduction stop request guide information 103 
on the display 212 according to schedules. For example, when 
a schedule of the wearer 101 includes a meeting before con 
tent is reproduced, the wearable device 100 may change ref 
erence information regarding a content reproduction time 
from 2 hours to 1 hour. When a next day schedule of the 
wearer 101 is a holiday, the wearable device 100 may change 
the reference information regarding the content reproduction 
time from 2 hours to 4 hours. 

0316 The reference information may be set by the wear 
able device 100 in advance based on an experimentally deter 
mined value, by the wearer 101, or by an external device of the 
wearable device 100, but is not limited thereto in one or more 
other exemplary embodiments. The experimentally deter 
mined value may be obtained by monitoring reproduction 
related information of the wearable device 100 that is gener 
ated when content is reproduced by the wearable device 100, 
bio information of the wearer 101, peripheral environment 
information of the wearable device 100, personal information 
of the wearer 101, etc., but is not limited thereto in one or 
more other exemplary embodiments. 
0317. The reproduction stop request references of FIGS. 
1B, 1C-1, 1C-2, 1F and 1G represent reference information 
used to determine whether the wearable device 100 displays 
the content reproduction stop request guide information 103 
on the display 212. 
0318 FIG. 6 is a flowchart for explaining a method of 
operating the wearable device 100 according to an exemplary 
embodiment. FIG. 7 is a diagram of an example for explain 
ing the flowchart of FIG. 6, according to an exemplary 
embodiment. The flowchart of FIG. 6 will be described with 
reference to FIG. 7 below. 
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0319. In operation S601, when reproduction of a game 
selected by the wearer 101 is started by the wearable device 
100, a game image 701 is reproduced through the display 212. 
Accordingly, as shown on a screen 710 of FIG. 7, the wearer 
101 of the wearable device 100 views a real world provided 
the lens 204 and the display 212. 
0320 When the wearable device 100 is configured as 
shown in FIG. 5A or 5B, the wearer 101 may view the game 
image 701 reproduced through the wearable device 100. 
0321) When reproducing of the game image 702 is started, 
in operation S602, the wearable device 100 obtains at least 
one piece of information from among content reproduction 
related information of the wearable device 100, bio informa 
tion of the wearer 101, peripheral environment information of 
the wearable device 100, and personal information of the 
wearer 101 that are generated or obtained and relate to the 
reproducing of content. 
0322 The content reproduction related information of the 
wearable device 100, the bio information of the wearer 101, 
the peripheral environment information of the wearable 
device 100, and the personal information of the wearer 101 
may be obtained as descried above with reference to FIGS. 1B 
through 1G. 
0323. In operation S603, the wearable device 100 displays 
reproduction stop request guide information 702 regarding 
the content by using the obtained information. The reproduc 
tion stop request guide information 702 may be displayed on 
the display 212 as shown on a screen 720 of FIG. 7. The 
reproduction stop request guide information 702 may be a 
reproduction stop request guide information image for 
informing the wearer 101 that it may be requested to stop 
reproducing the content (e.g., Suggesting to the user to stop 
reproducing the content). 
0324 Referring to the screen 720 of FIG. 7, the reproduc 
tion stop request guide information 702 may include at least 
one of a query language (for example, do you want to stop 
reproducing content?) regarding whether to stop reproducing 
content, an input item regarding a command (for example, 
yes) used to request a stop of the reproducing of the content, 
an input item regarding a command (for example, no) used to 
reject a stop of the reproducing of the content, etc., but is not 
limited thereto in one or more other exemplary embodiments. 
0325 For example, the query language regarding whether 
to stop reproducing the content may be output as an audio 
signal, and the reproduction stop request guide information 
702 may include the input item regarding the command (for 
example, yes) used to request the stop of the reproducing of 
the content and the input item regarding the command (for 
example, no) used to reject the stop of the reproducing of the 
COntent. 

0326. The command used to request the stop of the repro 
ducing of the content and the command used to reject the stop 
of the reproducing of the content may be received as a voice 
signal of the wearer 101. If a command based on the voice 
signal of the wearer 101 is received through the microphone 
214, the wearable device 100 may change the reproduction 
stop request guide information 702 to reproduction stop 
request guide information 703 shown on a screen 730 of FIG. 
7. The wearer 101 may confirm based on the screen 730 of 
FIG. 7that the input item (for example, yes) has been selected 
based on the voice signal of the wearer 101. 
0327. Referring to the screens 720 and 730 of FIG. 7, the 
wearable device 100 displays the reproduction stop request 
guide information 702 and 703 on a region on which the game 
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image 701 is displayed. To display the reproduction stop 
request guide information 702 and 703 like the screens 720 
and 730 of FIG. 7, the wearable device 101 may temporarily 
stop reproducing the game image 701 and provide the repro 
duction stop request guide information 702 and 703. A period 
in which reproduction of the game image 702 is temporarily 
stopped may be set in advance according to a period to display 
the reproduction stop request guide information 702 and 703. 
In one or more exemplary embodiments, the period may be 
adjusted by a user input or by an applications (e.g., game 
application) settings. Furthermore, according to one or more 
other exemplary embodiments, the game image 702 may not 
be temporarily stopped while the reproduction stop request 
guide information 702 and 703 is output. 
0328. To display the reproduction stop request guide infor 
mation 702 and 703 like the screens 720 and 730 of FIG.7, the 
wearable device 100 may use a method of inserting a still 
image or a moving image into a moving image. 
0329 FIG. 8A is a diagram of an example of explaining a 
relationship between a game frame 801 and a reproduction 
stop request guide information frame 802 as a frame structure 
of inserting a moving image into a moving image. The game 
frame 801 is a frame regarding or corresponding to the game 
image 701 of FIG. 7. The reproduction stop request guide 
information frame 802 is a frame regarding or corresponding 
to the reproduction stop request guide information 702 and 
703 of FIG. 7. 
0330 Referring to FIG. 8A, the wearable device 100 
obtains or generates a frame 803 edited by inserting an M 
number of reproduction stop request guide information frame 
802 between a frame N+1 and a frameN+2 of the game frame 
801. The frame described in FIG. 8A is based on an intra (I) 
frame, though it is understood that this is merely exemplary 
and one or more other exemplary embodiments are not lim 
ited thereto. The M number of reproduction stop request 
guide information frame 802 may be determined according to 
a time at which the reproduction stop request guide informa 
tion 702 is to be reproduced. For example, when the repro 
duction stop request guide information 702 is reproduced for 
2 seconds, M may be 60. A section in which the reproduction 
stop request guide information 702 is reproduced is not lim 
ited as described above. 

0331 If a command (for example, yes) of the wearer 101 
as described above is received in the section in which the 
reproduction stop request guide information 702 is repro 
duced, the wearable device 100 may change content of the 
reproduction stop request guide information frame 802 from 
the screen 720 of FIG. 7 to the screen 730. According to the 
insertion of the reproduction stop request guide information 
frame 802, the wearable device 100 may change a reproduc 
tion section of an audio signal corresponding to a Subsequent 
frame including the frame N+2 of the game frame 801 to be 
synchronized with the frame N-2 of the game frame 802. 
0332 The wearable device 100 may overlap and display 
the reproduction stop request guide information 702 on the 
game image 701 as shown in FIG. 8B. The wearable device 
100 may overlap the reproduction stop request guide infor 
mation 702 on the game image 701 in a manner similar to that 
when inserting Subtitle information into an image, but is not 
limited thereto in one or more other exemplary embodiments. 
For example, the wearable device 100 may display the repro 
duction stop request guide information 702 in the form of a 
popup window. When the reproduction stop request guide 
information 702 is displayed in the form of the popup win 
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dow, the wearable device 100 may continuously reproduce 
the game image 701. The wearable device 100 may set a 
region in which the wearer 101 has no difficulty in viewing 
the game image 701 as a region to which the reproduction 
stop request guide information 702 may be overlapped. 
0333. The wearable device 100 may display the reproduc 
tion stop request guide information 702 as shown in FIG. 8C 
on a display region independent from (e.g., separated from) 
the game image 701. When the reproduction stop request 
guide information 702 is displayed on the display region 
independent from the game image 701 as shown in FIG. 8C, 
the wearable device 100 may transmit the reproduction stop 
request guide information 702 to another device (or an exter 
nal device) to display the reproduction stop request guide 
information 702 on a display of the other device. The other 
device may be a device whose display is positioned in a real 
world that may be viewed through the lens 204 of the wear 
able device 100. For example, the other device may be a 
device such as a television (TV), a personal computer (PC), a 
mobile device, a monitor, a display, a tablet device, a projector 
device, etc. 
0334) To display the reproduction stop request guide infor 
mation 702 as shown in FIG. 8C, in a situation where the 
reproduction stop request guide information 702 is to be 
displayed, the wearable device 100 may transmit information 
regarding the reproduction stop request guide information 
702 to the other device. The information regarding the repro 
duction stop request guide information 702 may include a 
reproduction stop request guide information message, but is 
not limited thereto in one or more other exemplary embodi 
ments. For example, the information regarding the reproduc 
tion stop request guide information 702 may include the 
reproduction stop request guide information 702 and display 
standard information regarding the reproduction stop request 
guide information 702. The display standard information may 
include at least one of a resolution and format information 
(for example, JPG, etc.) of the reproduction stop request 
guide information 702, but is not limited thereto in one or 
more other exemplary embodiments. The format information 
of the reproduction stop request guide information 702 indi 
cates a file format of the reproduction stop request guide 
information 702. 

0335. A communication channel between the wearable 
device 100 and the other device may be set when the repro 
duction stop request guide information 702 is to be displayed, 
but is not limited thereto in one or more other exemplary 
embodiments. For example, the communication channel 
between the wearable device 100 and the other device may be 
set before the reproduction stop request guide information 
702 is to be displayed. That is, the wearable device 100 may 
transmit the information regarding the reproduction stop 
request guide information 702 to a device whose display is 
positioned in the real world that may be viewed through the 
lens 204 among other devices in which the communication 
channel is set. 

0336. The device whose display is positioned in the real 
world that may be viewed through the lens 204 among other 
devices may be selected by the wearer 101 based on a list of 
devices connected to the wearable device 100. 

0337 For example, the wearable device 100 receives and 
stores information regarding a location of another device 
when the communication channel is set. The wearable device 
100 may select another device based on the stored informa 
tion regarding the location of another device and a current 
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location of the wearable device 100. When another device is 
a mobile device, the location information of the other device 
stored in the wearable device 100 may be changed every time 
the location of the other device is changed. The communica 
tion channel between the other device and the wearable 
device 100 may be set based on near field wireless commu 
nication or wireless communication such as Bluetooth, RFID, 
etc., but is not limited thereto. 
0338 When the reproduction stop request guide informa 
tion 702 is displayed as shown in FIGS. 8B and 8C, the 
wearable device 100 may display more brief information than 
reproduction stop request guide information displayed on the 
Screen 720 of FIG. 7. 
0339 When the reproduction stop request guide informa 
tion 702 is displayed as shown on the screen 720 of FIG. 7, if 
a reproduction stop request for contentis received through the 
user input unit 207 (operation S604), the wearable device 100 
stops reproducing the content (operation S605). Since repro 
duction of the content is stopped, the wearable device 100 
may display an image indicating a status in which content is 
not reproduced to a region in which the game image 701 and 
the reproduction stop request guide information 702 and 703 
are provided, but is not limited thereto in one or more other 
exemplary embodiments. The image indicating the status in 
which the content is not reproduced may be a black image or 
a white image, but is not limited thereto in one or more other 
exemplary embodiments. 
0340. If the reproduction stop request for the content is not 
received in operation S604 of FIG. 6, the wearable device 100 
maintains a standby status until the reproduction stop request 
for the content is received. 
(0341 The flowchart of FIG.6 may be modified such that if 
the reproduction stop request for the content is not received in 
operation S604, an operation of the wearable device 100 may 
return to operation S601. 
0342 A failure in receiving the reproduction stop request 
for the content may include a content reproduction stop 
request rejection. When it is determined that the reproduction 
stop request for the content is not received since the content 
reproduction stop request rejection is received in operation 
S604 of FIG. 6, the operation of the wearable device 100 may 
return to operation S601 to continuously reproduce content 
being reproduced. 
(0343 FIG. 9 is a detailed flowchart of operation S603 of 
displaying the reproduction stop request guide information 
702 of FIG. 6, according to an exemplary embodiment. FIG. 
9 is an example of displaying the reproduction stop request 
guide information 702 one time by using one piece of refer 
ence information. 
(0344) In operation S901, the wearable device 100 com 
pares information obtained in operation S602 and the refer 
ence information. The reference information may be deter 
mined according to the information obtained in operation 
S602 as described above with reference to FIGS. 1B through 
1G. 
0345. As a result of the comparison in operation S901, if it 

is determined to display the reproduction stop request guide 
information 702 (operation S902), the wearable device 100 
displays the reproduction stop request guide information 702 
as described above with reference to FIGS. 7, 8B, and 8C 
(operation S903). A method of displaying the reproduction 
stop request guide information 702 may be set in the wearable 
device 100 in advance or may be selected by the wearer 101, 
but is not limited thereto in one or more other exemplary 
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embodiments. In a case where it is determined to display the 
reproduction stop request guide information 702, a status is 
indicated, in which the health of the wearer 101 may be 
influenced (for example, eye fatigue) since the wearer 101 
views content reproduced by the wearable device 100 as 
described above with reference to FIGS. 1A through 1G. The 
status may be determined based on the reference information 
set according to obtained information as described above with 
reference to FIGS. 1B through 1G. 
0346 FIG. 10 is a flowchart for explaining a method of 
operating the wearable device 100 according to another 
exemplary embodiment. FIG. 10 is an example of displaying 
the reproduction stop request guide information 702 a plural 
ity of times by using reference information. 
(0347. In operations S1001 and S1002, the wearable device 
100 operates similarly to operations S601 and S602 of FIG. 6. 
(0348. In operation S1003, the wearable device 100 com 
pares information obtained in operation S1002 and the refer 
ence information. The form or number of the reference infor 
mation may be different according to the obtained 
information. 
(0349 FIG. 11 is a table of a relationship between reference 
information set in the wearable device 100 and the number of 
reproduction stop request guide information when obtained 
information is a reproduction time of content, according to an 
exemplary embodiment. Referring to the table of FIG. 11, the 
form of the reference information is time, the number of the 
reference information is 5, and the number of the reproduc 
tion stop request guide information is 5, but the form and 
number of the reference information and the number of the 
reproduction stop request guide information are not limited 
thereto in one or more other exemplary embodiments. 
0350 FIG. 12 is a table of a relationship between reference 
information set in the wearable device 100 and the number of 
reproduction stop request guide information when obtained 
information is a battery consumption amount, according to an 
exemplary embodiment. Referring to the table of FIG. 12, the 
form of the reference information is a ratio, the number of the 
reference information is 3, and the number of the reproduc 
tion stop request guide information is 3, but the form and 
number of the reference information and the number of the 
reproduction stop request guide information are not limited 
thereto in one or more other exemplary embodiments. 
0351 FIG. 13A is a table of a relationship between refer 
ence information set in the wearable device 100 and the 
number of reproduction stop request guide information when 
obtained information relates to a heating temperature and 
includes the heating temperature and maintenance time infor 
mation, according to an exemplary embodiment. Referring to 
the table of FIG.13A, the form of the reference information is 
a temperature and time, the number of the reference informa 
tion is 3, and the number of the reproduction stop request 
guide information is 3, but the form and number of the refer 
ence information and the number of the reproduction stop 
request guide information are not limited thereto in one or 
more other exemplary embodiments. 
0352 FIG. 13B is a table of a relationship between refer 
ence information set in the wearable device 100 and the 
number of reproduction stop request guide information when 
obtained information relates to a heating temperature and 
includes the heating temperature, according to an exemplary 
embodiment. Referring to the table of FIG. 13B, the form of 
the reference information is a temperature, the number of the 
reference information is 1, and the number of the reproduc 
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tion stop request guide information is 3, but the form and 
number of the reference information and the number of the 
reproduction stop request guide information are not limited 
thereto in one or more other exemplary embodiments. 
0353 FIG. 14 is a table of a relationship between reference 
information set in the wearable device 100 and the number of 
reproduction stop request guide information when obtained 
information is information for determining whether eyes of 
the wearer 101 are bloodshot, according to an exemplary 
embodiment. Referring to the table of FIG. 14, the form of the 
reference information is an increase rate in the number of 
pixels having an R value approximate to 255, the number of 
the reference information is 3, and the number of the repro 
duction stop request guide information is 3, but the form and 
number of the reference information and the number of the 
reproduction stop request guide information are not limited 
thereto in one or more other exemplary embodiments. 
0354) When it is determined whether the eyes are blood 
shot by using a plurality of pieces of reference information as 
shown in FIG. 14, whether the eyes are bloodshot may rep 
resent a bloodshot degree of the eyes. For example, when the 
increase rate is 20%, the bloodshot degree of the eyes may be 
a low level, when the increase rate is 30%, the bloodshot 
degree of the eyes may be a middle level, and when the 
increase rate is 40%, the bloodshot degree of the eyes may be 
a high level. However, it is understood that these rates are 
merely exemplary, and one or more other exemplary embodi 
ments are not limited thereto. 

0355 FIG. 15 is a table of a relationship between reference 
information set in the wearable device 100 and the number of 
reproduction stop request guide information when obtained 
information is information for determining whether eyes of 
the wearer 101 are dry, according to an exemplary embodi 
ment. Referring to the table of FIG. 15, the form of the 
reference information is humidity and time information, the 
number of the reference information is 3, and the number of 
the reproduction stop request guide information is 3, but the 
form and number of the reference information and the num 
ber of the reproduction stop request guide information are not 
limited thereto in one or more other exemplary embodiments. 
0356. When it is determined whether the eyes of the 
wearer 101 are dry by using a plurality of pieces of reference 
information as shown in FIG. 15, whether the eyes of the 
wearer 101 are dry may represent a degree of dryness of the 
eyes. For example, when the degree of dryness of the eyes is 
determined based on humidity and time as shown in FIG. 
1C-2, in a maintenance status for 1 hour at humidity 30%, the 
degree of dryness of the eyes may be a low level, in a main 
tenance status for 1 hour 30 minutes at humidity 30%, the 
degree of dryness of the eyes may be a middle level, and in a 
maintenance status for 2 hours at humidity 30%, the degree of 
dryness of the eyes may be a high level. However, it is under 
stood that these values are merely exemplary, and one or more 
other exemplary embodiments are not limited thereto. 
0357 The number of the reproduction stop request guide 
information of FIGS. 11 through 12, 13A, 13B, and 14 
through 15 indicates the number of the reproduction stop 
request guide information 702 displayed on the display 212. 
When the number of the reference information is plural, the 
number of the reproduction stop request guide information 
may be the same as the number of the reference information, 
but is not limited thereto in one or more other exemplary 
embodiments. For example, a plurality of numbers of the 
reproduction stop request guide information may be set with 
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respect to one piece of the reference information as shown in 
FIG. 13B. The greater the number of the reproduction stop 
request guide information, the higher the eye fatigue of the 
wearer 101. 
0358. The number of reproduction stop request guide 
information allocated to one piece of reference information 
may be set in the wearable device 100 in advance according to 
a type of obtained information, but is not limited thereto in 
one or more other exemplary embodiments. For example, the 
number of reproduction stop request guide information allo 
cated to one piece of reference information may be set by the 
wearer 101 or by an external device (for example, a service 
providing server, etc.) of the wearable device 100 and may be 
provided to the wearable device 100. 
0359. In addition to bio information of the wearer 101 of 
FIGS. 14 and 15, a table indicating bio information of FIGS. 
1C-1 and 1C-2, and a relationship between at least one piece 
of reference information regarding peripheral environment 
information of FIG.1F may be set in the wearable device 100. 
The table set in the wearable device 100 may be made, 
obtained, or generated based on a reproduction stop request 
reference defined in FIGS. 1C-1, 1C-2, and 1F. At least one 
piece of reference information with respect to the obtained 
information and the number of reproduction stop request 
guide information may be differently set based on medical 
information of the wearer 101 described in FIG. 1C-2 and 
personal information of the wearer 101 described in FIG. 1G. 
0360 Meanwhile, when information obtained in opera 
tion S1002 is a content reproduction time, in operation S1003 
of FIG. 10, the wearable device 100 compares the reference 
information of FIG. 11 and a reproduction time of obtained 
COntent. 

0361. As a result of the comparison, if the reproduction 
time of the obtained content is 1 hour, in operation S1004, the 
wearable device 100 determines to display the reproduction 
stop request guide information 702 on the display 212. 
Accordingly, the wearable device 100 displays the reproduc 
tion stop request guide information 702 on the display 212 
(operation S1005). 
0362. If the wearer 101 requests a content reproduction 
stop in operation S1006 based on the displayed reproduction 
stop request guide information 702, in operation S1007, the 
wearable device 100 stops reproducing the content. An opera 
tion of the wearable device 100 to stop reproducing the con 
tent may be performed as in operation S605 of FIG. 6. 
0363. In operation S1006 of FIG. 10, if the wearer 101 
rejects the content reproduction stop, in operation S1008, the 
wearable device 100 checks the number of the reproduction 
stop request guide information 702. As a result of check, if the 
number of the reproduction stop request guide information 
702 is not identical to a maximum value, the wearable device 
100 obtains a content reproduction time while continuously 
reproducing the content in operation S1009. 
0364 The maximum value may be differently set accord 
ing to respective obtained information. The maximum value 
may be determined according to the number of the reference 
information or may be determined according to a fatigue 
management level of the wearer 101 during a content repro 
duction period. For example, when the fatigue management 
level of the wearer 101 is a low level (weak level), the maxi 
mum value may be set such that the reproduction stop request 
guide information 702 may be displayed one time with 
respect to one piece of reference information as shown in 
FIGS. 11, 12, 13A, 14, and 15. 
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0365. When the fatigue management level of the wearer 
101 is a high level (strong level), the maximum value may be 
set Such that the reproduction stop request guide information 
702 may be displayed a plurality of times with respect to one 
piece of reference information as shown in FIG. 13B. A case 
where the fatigue management level of the wearer 101 is a low 
level and a case where the fatigue management level of the 
wearer 101 is a high level are not limited as described above. 
0366 When it is configured that one may be selected from 
a plurality of the fatigue management levels (for example, a 
high level mode and a low level mode) of the wearer 101 with 
respect to information (for example, a heating temperature) 
that is to be obtained by the wearable device 100, the wearer 
101 may select the fatigue management level of the wearer 
101 before content is reproduced, but is not limited thereto in 
one or more other exemplary embodiments. The wearable 
device 100 may display guide information on the display 212 
before reproducing the content such that the wearer 101 may 
select the fatigue management level of the wearer 101. 
0367 The high level mode of the fatigue management 
level of the wearer 101 may be a mode in which the repro 
duction stop request guide information 702 is displayed a 
plurality of times with respect to one piece of reference infor 
mation. The low level mode of the fatigue management level 
of the wearer 101 may be a mode in which the reproduction 
stop request guide information 702 is displayed one time with 
respect to one piece of reference information. A condition for 
determining whether to relax the fatigue of the wearer 101 
may be set such that the high level mode of the fatigue 
management level of the wearer 101 is more restrictive than 
the low level mode of the fatigue management level of the 
wearer 101. 

0368. In the table of FIG. 11, the maximum value is 5. In 
the tables of FIGS. 12, 13A, 13B, and 14 through 15, the 
maximum value is 3. However, it is understood that the maxi 
mum value with respect to respective information is not lim 
ited thereto in one or more other exemplary embodiments. 
0369 Meanwhile, in operation S1009 of FIG. 10, if a 
content reproduction time is obtained while content is repro 
duced, the wearable device 100 returns to operation S1003 to 
repeatedly perform the above-described process. 
0370. As a result of the check in operation S1008, if the 
number of the reproduction stop request guide information 
702 is identical to the maximum value, the wearable device 
100 does not display the reproduction stop request guide 
information 702 on the display 212, but forcibly stops repro 
ducing the content in operation S1007. 
0371. The operations of the wearable device 100 based on 
operations S1008 and S1007 are not limited as described 
above. For example, as a result of the check in operation 
S1008, if the number of displaying the reproduction stop 
request guide information 702 on the display 212 is identical 
to the maximum value, the wearable device 100 may stop 
reproducing the content. When stopping the reproducing of 
the content, the wearable device 100 may provide guide infor 
mation regarding a content reproduction stop. The guide 
information regarding the content reproduction stop may be 
provided as, for example, “reproduction of content will be 
stopped in C minutes'. The wearer 101 may previously pre 
pare for a forcible stop of reproduction of the content accord 
ing to the guide information regarding the content reproduc 
tion stop. 
0372. When the obtained information is a content repro 
duction time, and the reference information set in the wear 
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able device 100 is as shown in the table of FIG. 11, the 
reproduction stop request guide information 702 may be pro 
vided 5 times at the maximum according to a content repro 
duction stop rejection command of the wearer 101 based on 
the flowchart of FIG. 10. 
0373) When the obtained information is a battery con 
Sumption amount, and the reference information set in the 
wearable device 100 is as shown in the table of FIG. 12, the 
reproduction stop request guide information 702 may be pro 
vided 3 times at the maximum according to the content repro 
duction stop rejection command of the wearer 101 based on 
the flowchart of FIG. 10. 
0374. When the obtained information is a heating tem 
perature and maintenance time, and the reference information 
set in the wearable device 100 is as shown in the table of FIG. 
13A, the reproduction stop request guide information 702 
may be provided 3 times at the maximum according to the 
content reproduction stop rejection command of the wearer 
101 based on the flowchart of FIG. 10. 
0375. When the obtained information is a heating tem 
perature, and the reference information set in the wearable 
device 100 is as shown in the table of FIG. 13B, the repro 
duction stop request guide information 702 may be provided 
3 times at the maximum according to the content reproduc 
tion stop rejection command of the wearer 101 based on the 
flowchart of FIG. 10. 
0376. When the obtained information is a bloodshot 
degree of eyes, and the reference information set in the wear 
able device 100 is as shown in the table of FIG. 14, the 
reproduction stop request guide information 702 may be pro 
vided 3 times at the maximum according to the content repro 
duction stop rejection command of the wearer 101 based on 
the flowchart of FIG. 10. 
0377. When the obtained information is a degree of dry 
ness of eyes based on a peripheral humidity, and the reference 
information set in the wearable device 100 is as shown in the 
table of FIG. 15, the reproduction stop request guide infor 
mation 702 may be provided 3 times at the maximum accord 
ing to the content reproduction stop rejection command of the 
wearer 101 based on the flowchart of FIG. 10. 
0378. A repeated process based on the maximum value of 
FIG. 10 will now be described in more detail with reference to 
the table regarding the content reproduction time of FIG. 11. 
0379 Since the number of the reproduction stop request 
guide information 702 is one time in operation S1008 as 
described above, the wearable device 100 obtains content 
reproduction time information while continuously providing 
content in operation S1009 and returns to operation S1003 to 
compare the obtained content reproduction time information 
and reference information. 
0380. As a result of the comparison, if the content repro 
duction time is 2 hours, in operation S1004, the wearable 
device 100 determines to display the reproduction stop 
request guide information 702 on the display 212. Accord 
ingly, in operation S1005, the wearable device 100 displays 
the reproduction stop request guide information 702 on the 
display 212. 
0381. If the wearer 101 requests a content reproduction 
stop based on the reproduction stop request guide information 
702, the wearable device 100 stops reproducing the content in 
operation S1007. 
0382. If the wearer 101 rejects the content reproduction 
stop based on the reproduction stop request guide information 
702, the wearable device 100 checks if the number of provid 
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ing the reproduction stop request guide information 702 (or a 
reproduction stop request guide number) is identical to a 
maximum value in operation S1008. Referring to FIG. 11, 
since the number of providing the reproduction stop request 
guide information 702 is 2 times at present, the wearable 
device 100 determines that the number of providing the repro 
duction stop request guide information 702 is not identical to 
5 times, which is the maximum value. 
0383. Accordingly, the wearable device 100 continuously 
reproduces content to obtain content reproduction time infor 
mation in operation S1009 and returns to operation S1003 to 
compare the obtained content reproduction time information 
and reference information. 

0384. If the content reproduction time information is 3 
hours, in operation S1004, the wearable device 100 deter 
mines to display the reproduction stop request guide infor 
mation 702 on the display 212. Accordingly, in operation 
S1005, the wearable device 100 displays the reproduction 
stop request guide information 702 on the display 212. 
0385. If the wearer 101 requests the content reproduction 
stop based on the reproduction stop request guide information 
702, the wearable device 100 stops reproducing the content in 
operation S1007. 
0386 If the wearer 101 rejects the content reproduction 
stop based on the reproduction stop request guide information 
702, the wearable device 100 checks if the number of provid 
ing the reproduction stop request guide information 702 is 
identical to the maximum value in operation S1008. Refer 
ring to FIG. 11, since the number of providing the reproduc 
tion stop request guide information 702 is 3 times at present, 
the wearable device 100 determines that the number of pro 
viding the reproduction stop request guide information 702 is 
not identical to 5 times, which is the maximum value. 
0387 Accordingly, the wearable device 100 continuously 
reproduces content to obtain content reproduction time infor 
mation in operation S1009 and returns to operation S1003 to 
compare the obtained content reproduction time information 
and the reference information. 

0388 If the content reproduction time information is 4 
hours, in operation S1004, the wearable device 100 deter 
mines to display the reproduction stop request guide infor 
mation 702 on the display 212. Accordingly, in operation 
S1005, the wearable device 100 displays the reproduction 
stop request guide information 702 on the display 212. 
0389. If the wearer 101 requests the content reproduction 
stop based on the reproduction stop request guide information 
702, the wearable device 100 stops reproducing the content in 
operation S1007. 
0390. If the wearer 101 rejects the content reproduction 
stop based on the reproduction stop request guide information 
702, the wearable device 100 checks if the number of provid 
ing the reproduction stop request guide information 702 is 
identical to the maximum value in operation S1008. Refer 
ring to FIG. 11, since the number of providing the reproduc 
tion stop request guide information 702 is 4 times at present, 
the wearable device 100 determines that the number of pro 
viding the reproduction stop request guide information 702 is 
not identical to 5 times, which is the maximum value. 
0391. Accordingly, the wearable device 100 continuously 
reproduces content to obtain content reproduction time infor 
mation in operation S1009 and returns to operation S1003 to 
compare the obtained content reproduction time information 
and the reference information. 
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0392. If the content reproduction time information is 5 
hours, in operation S1004, the wearable device 100 deter 
mines to display the reproduction stop request guide infor 
mation 702 on the display 212. Accordingly, in operation 
S1005, the wearable device 100 displays the reproduction 
stop request guide information 702 on the display 212. 
0393 If the wearer 101 requests the content reproduction 
stop based on the reproduction stop request guide information 
702, the wearable device 100 stops reproducing the content in 
operation S1007. 
0394. If the wearer 101 rejects the content reproduction 
stop based on the reproduction stop request guide information 
702, the wearable device 100 checks if the number of provid 
ing the reproduction stop request guide information 702 is 
identical to the maximum value in operation S1008. Refer 
ring to FIG. 11, since the number of providing the reproduc 
tion stop request guide information 702 is 5 times at present, 
the wearable device 100 determines that the number of pro 
viding the reproduction stop request guide information 702 is 
identical to 5 times, which is the maximum value. 
0395 Accordingly, the wearable device 100 may forcibly 
stop reproducing the content in operation S1007 as described 
above. 
0396 An operation of displaying the reproduction stop 
request guide information 702 on the display 212, as shown in 
the flowchart of FIG. 10, may be performed a plurality of 
times like the above-described content reproduction time 
when the obtained information is a battery consumption 
amount, a heating temperature, a bloodshot degree of eyes of 
the wearer 101, and a degree of dryness of the eyes of the 
wearer 101 by using the tables of FIGS. 12, 13A, 13B, and 14 
through 15. The number of providing the reproduction stop 
request guide information 702 mentioned in the above-de 
scribed flowchart of FIG. 10 indicates the number of times of 
displaying the reproduction stop request guide information 
702. 
0397) The operation, as shown in the flowchart of FIG.10, 
may be performed by using the tables regarding the reference 
information as shown in FIGS. 11 through 12, 13A, 13B, and 
14 through 15 with respect to respective information or com 
binations of at least two pieces of information described 
above with reference to FIGS. 1B, 1C-1, 1C-2, 1F, and 1G. 
The tables of FIGS. 11, 12, 13A, 13B, 14, and 15 are tables 
regarding one piece of information. In the tables of FIGS. 
13A and 15, two pieces of reference information are used but 
are tables regarding one piece of information. That is, FIG. 
13A is the table regarding the heating temperature of FIG.1B, 
and FIG. 15 is the table regarding the degree of dryness of the 
eyes of the wearer 101 of FIG. 1C-1. 
0398. The combinations of at least two pieces of informa 
tion may be defined, by way of example, as follows: 
0399 (1) combination of at least two pieces of information 
among content reproduction related information of the wear 
able device 100 of FIG. 1B: 
04.00 (2) combination of at least one piece of information 
among content reproduction related information of the wear 
able device 100 of FIG. 1B and at least one piece of informa 
tion among bio information based on eyes of the wearer 101 
of FIG. 1C-1: 
04.01 (3) combination of at least one piece of information 
among content reproduction related information of the wear 
able device 100 of FIG. 1B and at least one piece of informa 
tion among health information of the wearer 101 of FIG. 
1C-2: 
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0402 (4) combination of at least one piece of information 
among content reproduction related information of the wear 
able device 100 of FIG. 1B and at least one piece of informa 
tion among peripheral environment information of FIG. 1 F: 
0403 (5) combination of at least two pieces of information 
among the bioinformation based on eyes of the wearer 101 of 
FIG. 1C-1: 
0404 (6) combination of at least one piece of information 
among the bioinformation based on eyes of the wearer 101 of 
FIG. 1C-1 and at least one piece of information among the 
health information of the wearer 101 of FIG. 1C-2: 
04.05 (7) combination of at least one piece of information 
among the bioinformation based on eyes of the wearer 101 of 
FIG. 1C-1 and at least one piece of information among the 
peripheral environment information of FIG. 1F: 
0406 (8) combination of at least two pieces of information 
among the health information of the wearer 101 of FIG.1C-2: 
0407 (9) combination of at least one piece of information 
among the health information of the wearer 101 of FIG.1C-2 
and at least one piece of information among the peripheral 
environment information of FIG.1F; and 
0408 (10) combination of at least two pieces of informa 
tion among the peripheral environment information of FIG. 
1F. 

04.09. The health information of the wearer 101 described 
in the above-described examples may include health infor 
mation excluding the medical information of FIG. 1C-2. 
Examples of the combinations of at least two pieces of infor 
mation are not limited as described above. 

0410 FIG. 16 is a flowchart of determining whether to 
display the reproduction stop request guide information 702 
on the display 212 based on the above-described combina 
tions of two pieces of information. When the flowchart of 
FIG. 16 is included in operation S603 of FIG. 6, in operation 
S602 of FIG. 6, the wearable device 100 may obtain first 
information and second information. 

0411. In operation S1601, the wearable device 100 com 
pares the obtained first information and reference informa 
tion. The first information may include one of information 
described in the above-described combinations (1) through 
(10) of two pieces of information. For example, the first 
information may be one of content reproduction related infor 
mation of the wearable device 100 described in FIG. 1B, but 
is not limited thereto. When the first information is a content 
reproduction time, the reference information may be set as a 
reproduction stop request reference of FIG. 1B or reference 
information of FIG. 11, but is not limited thereto. 
0412. In operation S1602, the wearable device 100 com 
pares the obtained second information and the reference 
information. The second information may include one of the 
information described in the above-described combinations 
(1) through (10) of two pieces of information. For example, 
the second information may be one of the content reproduc 
tion related information of the wearable device 100 men 
tioned in FIG. 1B, but is not limited thereto. For example, 
when the second information is a battery consumption 
amount, the reference information may be set as the repro 
duction stop request reference of FIG. 1B or reference infor 
mation of FIG. 12, but is not limited thereto. 
0413 Operations S1601 and S1602 may be simulta 
neously performed as shown in FIG. 16, but are not limited 
thereto in one or more other exemplary embodiments. For 
example, the wearable device 100 may perform operation 
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S1601 prior to operation S1602 or may perform operation 
S1602 prior to operation S1601. 
0414. In operation S1603, when it is determined to display 
the reproduction stop request guide information 702 on the 
display 212 according to a result of the comparison in opera 
tion S1601 and to display the reproduction stop request guide 
information 702 on the display 212 according to a result of the 
comparison in operation S1602, the wearable device 100 may 
determine to display the reproduction stop request guide 
information 702 on the display 212. 
0415 However, in operation S1603, the wearable device 
100 may determine whether to display the reproduction stop 
request guide information 702 according to previously set 
priority information of the first information and the second 
information. For example, when a priority of the first infor 
mation is higher or greater than that of the second informa 
tion, the wearable device 100 may determine that the repro 
duction stop request guide information 702 may be displayed 
on the display 212 according to a comparison result of the first 
information and reference information irrespective of a com 
parison result of the second information and the reference 
information. Meanwhile, when a priority of the second infor 
mation is higher or greater than that of the first information, 
the wearable device 100 may determine that the reproduction 
stop request guide information 702 may be displayed on the 
display 212 according to the comparison result of the second 
information and the reference information irrespective of the 
comparison result of the first information and the reference 
information. 
0416) In operation S1603, if it is determined to display the 
reproduction stop request guide information 702 on the dis 
play 212 according to the comparison result of at least one of 
the first information and the second information and the ref 
erence information, the wearable device may determine that 
the reproduction stop request guide information 702 may be 
displayed on the display 212. 
0417. A condition for determining whether to display the 
reproduction stop request guide information 702 on the dis 
play 212 based on a plurality of pieces of information may be 
set in the wearable device 100 in advance, but is not limited 
thereto in one or more other exemplary embodiments. For 
example, the above-described condition may be set by the 
wearer 101 or by an external device (for example, a portable 
terminal of a parent, a guardian, a Supervisor, etc.). 
0418. The above-described condition may include, for 
example, a first condition that considers both a comparison 
result based on the first information of operation S1601 and 
the second information of operation S1602, a second condi 
tion that considers a comparison result of information having 
a higher priority among a comparison result based on the first 
information and a comparison result based on the second 
information, a third condition that considers one of the com 
parison result based on the first information and the compari 
son result based on the second information, but is not limited 
thereto in one or more other exemplary embodiments. One 
comparison result as described in the third condition may 
include a previously obtained comparison result, but is not 
limited thereto in one or more other exemplary embodiments. 
0419 When the first information is one of content repro 
duction related information of the wearable device 100 of 
FIG. 1B, the second information may be one of bio informa 
tion of the wearer 101 of FIGS. 1C-1 and 1C-2. 

0420 When the first information is one of the content 
reproduction related information of the wearable device 100 
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of FIG. 1B, the second information may be one of peripheral 
environment information of the wearable device 100 of FIG. 
1F. 
0421. When the first information is one of the bio infor 
mation of the wearer 101 of FIGS. 1C-1 and 1C-2, the second 
information may be one of the bio information of the wearer 
101 of FIGS. 1C-1 and 1C-2. 
0422. When the first information is one of the bio infor 
mation of the wearer 101 of FIGS. 1C-1 and 1C-2, the second 
information may be one of the peripheral environment infor 
mation of the wearable device 100 of FIG.1F. 
0423. When the first information is one of the peripheral 
environment information of the wearable device 100 of FIG. 
1F, the second information may be one of the peripheral 
environment information of the wearable device 100 of FIG. 
1F. 
0424 FIG. 17 is a flowchart for explaining a method of 
operating the wearable device 100 according to another 
exemplary embodiment. FIG. 17 is an example of displaying 
reproduction stop request guide information regarding con 
tent according to content type information. 
0425 Operations of the wearable device 100 in operations 
S1701, S1703, S1705, and S1706 of FIG. 17 are similar to 
operations of the wearable device 100 in operations S601, 
S602, S604, and S605 of FIG. 6, and thus redundant descrip 
tions thereof are omitted below. 
0426 In operation S1702, the wearable device 100 detects 
type information of reproduced content. The type information 
of the content indicates information informing which cat 
egory of information is transferred by or corresponds to the 
content. By way of example, the type information of the 
content may be determined according to an application repro 
ducing the content. For example, when an application 
executed by the wearable device 100 is a game application, 
the type information of the content may be detected as 
“game'. When the application executed by the wearable 
device 100 is a DMB application, the type information of the 
content may be detected as “broadcasting. When the appli 
cation executed by the wearable device 100 is a video player 
application, the type information of the content may be 
detected as “movie'. When the application executed by the 
wearable device 100 is an e-book application, the type infor 
mation of the content may be detected as “e-book’. 
0427. The type information of the content may be detected 
from information regarding an application currently executed 
by the wearable device 100. The information regarding the 
application may include information such as an application 
name or a category to which the application belongs (for 
example, game, life, music, video on demand (VOD), e-book, 
etc.), but is not limited thereto in one or more other exemplary 
embodiments. The category to which the application belongs 
may indicate a range to which an application having the same 
type belongs. The category to which the application belongs 
may be a keyword allocated to the application having the 
same type, but is not limited thereto in one or more other 
exemplary embodiments. The wearable device 100 may 
detect the type information of the content by using informa 
tion regarding the category to which the application belongs, 
but is not limited thereto in one or more other exemplary 
embodiments. 
0428. In operation S1704, the wearable device 100 com 
pares the obtained information and reference information. 
The reference information may include reference information 
set according to a type of the content detected in operation 
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S1702. A form of the reference information may be the same 
as or similar to that described with reference to FIGS. 6 
through 10. 
0429 FIG. 18 is a table of an example for explaining a 
relationship between a type of content and reference infor 
mation, according to an exemplary embodiment. The refer 
ence information of FIG. 18 is reference information regard 
ing a content reproduction time, but is not limited thereto in 
one or more other exemplary embodiments. For example, the 
reference information may be set based on reproduction stop 
request references and a content type of FIGS. 1B, 1C-1, 
1C-2, and 1F according to information obtained in operation 
S1703. 

0430. Different reference information may be set accord 
ing to the content type as shown in FIG. 18. For example, 
when the content type is a game, the reference information is 
1 hour. When the content type is a movie, the reference 
information is 2 hours. When the content type is an e-book, 
the reference information is 3 hours. When the content type is 
music, the reference information is 4 hours. 
0431. As seen from the reference information set in FIG. 
18, the reference information may be set in consideration of a 
concentration of the wearer 101 according to a content type. 
The concentration of the wearer 101 indicates a degree of 
immersion or attention of the wearer 101 into content repro 
duced by the wearable device 100. 
0432. The concentration according to the content type 
may be set based on an experimental result when the content 
is reproduced, but is not limited thereto. The concentration of 
the wearer 101 may be included in metadata of each piece of 
content, but is not limited thereto in one or more other exem 
plary embodiments. For example, the concentration of the 
wearer 101 regarding each piece of content may be managed 
by a content manager. 
0433. The content manager may be an application for 
managing information regarding each piece of content that 
may be reproduced by the wearable device 100, but is not 
limited thereto in one or more other exemplary embodiments. 
The information regarding each piece of content may include, 
for example, capacity of content, a content provider, a con 
centration of a user regarding the content, etc., but is not 
limited thereto. For example, when the content is a movie, the 
information regarding the content may further include infor 
mation regarding an actor, a shooting location, props, genre, 
etc. 

0434. The concentration of the wearer 101 may be 
expressed as level 1, level 2, level 3, and level 4. If the level 1 
is lower than the level 4 in terms of the concentration of the 
wearer 101, the game of FIG. 18 may be set as the level 4, the 
movie may be set as the level 3, the e-book may be set as the 
level 2, and the music may be set as the level 1. 
0435 The reference information may be set by further 
Subdividing a type of the same content. For example, refer 
ring to the table of FIG. 18, the reference information of the 
movie is set as 2 hours irrespective of genre of the movie. 
However, the reference information may be differently set 
according to the genre of the movie. For example, the refer 
ence information may be differently set according to a horror 
movie, a romantic movie, and a comedy movie. In this case, 
the reference information regarding the horror movie may be 
set as 2 hours, the reference information regarding the roman 
tic movie may be set as 3 hours, and the reference information 
of the comedy movie may be set as 4 hours. 
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0436 The reference information may be differently set 
based on an application installed in the wearable device 100. 
For example, the reference information may be set by units 
Such as a video player application, an album application, a 
camera application, a digital multimedia broadcasting 
(DMB) application, a map application, a search application, 
an application store application, a conference call applica 
tion, a news and weather application, a schedule application, 
etc., that are installed in the wearable device 100. 
0437. The flowchart of FIG. 10 may be modified such that 
an operation of detecting content type information may be 
inserted between operations S1002 and S1003 and reference 
information adjusted according to the content type and 
obtained information may be compared in operation S1003. 
0438 FIG. 19 is a flowchart for explaining a method of 
operating the wearable device 100 according to another 
exemplary embodiment. The method of FIG. 19 includes an 
operation of reproducing different content. The different con 
tent is content for providing an effect of relieving eye fatigue 
of the wearer 101, protecting eyesight, providing healing, 
etc., as content (for example, game content, movie content, 
etc.) reproduced by the wearable device 100 is viewed. 
0439 Operations of the wearable device 100 in operations 
S1901 through S1905 of FIG. 19 may be similar to operations 
of the wearable device 100 in operations S601 through S605 
of FIG. 6, and thus redundant descriptions thereofare omitted 
below. 
0440. After the wearable device 100 stops reproducing 
contentinoperation S1905, the wearable device 100 provides 
guide information regarding the different content to the 
wearer 101 in operation S1906. The guide information 
regarding the different content is guide information for con 
firming, from the wearer 101, whether to reproduce the dif 
ferent content. For example, the guide information may 
include information for selecting whether to reproduce the 
content for providing the above-described effect to the wearer 
101, but is not limited thereto in one or more other exemplary 
embodiments. 
0441. For example, the wearable device 100 may display 
guide information as shown in FIGS. 20 through 23 on the 
display 212. 
0442 FIG.20 is a diagram of an example of displaying, by 
the wearable device 100, reproduction stop request guide 
information 2001 including guide information informing that 
a degree of dryness of eyes is high, according to an exemplary 
embodiment. The reproduction stop request guide informa 
tion 2001 may include text (for example, a degree of dryness) 
relating to the degree of dryness of eyes, a symbol (for 
example, an arrow) indicating that the degree of dryness of 
eyes is high, and a reproduction stop request guide message 
(for example, the degree of dryness is measured to be higher 
than usual. Please reproduce content for protecting your eye 
sight), but is not limited thereto in one or more other exem 
plary embodiments. 
0443) For example, the wearable device 100 may display a 
high level or a low level of the degree of dryness of eyes 
according to a color of the text (for example, the degree of 
dryness) instead of the symbol. For example, when the degree 
of dryness of eyes is high, the wearable device 100 may 
display the text in a red color. The reproduction stop request 
guide information 2001 may include a reproduction stop 
request guide message and/or commands in the form of a 
query, like the reproduction stop request guide information 
702 of FIG. 7. 
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0444 FIG. 21 is a diagram of an example of displaying, by 
the wearable device 100, reproduction stop request guide 
information 2101 including guide information based on an 
eyeblink, according to an exemplary embodiment. The repro 
duction stop request guide information 2101 may include text 
(for example, a blink) relating to the eye blink, a symbol (for 
example, an arrow) indicating that the eye blink is low, and a 
reproduction stop request guide message (for example, the 
eye blink is measured to be lower than usual. Please repro 
duce content for relieving your eye fatigue), but is not limited 
thereto in one or more other exemplary embodiments. 
0445 For example, the wearable device 100 may display 
high levels and low levels of the eyeblink according to a color 
of the text (for example, the blink) instead of the symbol. In 
this case, when the eye blink is low, the wearable device 100 
may display the text in the red color. The wearable device 100 
may display the reproduction stop request guide information 
2101 including a reproduction stop request guide message 
and/or commands in the form of a query, like the reproduction 
stop request guide information 702 of FIG. 7. 
0446 FIG.22 is a diagram of an example of displaying, by 
the wearable device 100, reproduction stop request guide 
information 2201 including guide information based on an 
eye bloodshot degree, according to an exemplary embodi 
ment. The reproduction stop request guide information 22.01 
may include text (for example, a bloodshot degree) relating to 
the eye bloodshot degree, a symbol (for example, an arrow) 
indicating that the eye bloodshot degree is high, and a repro 
duction stop request guide message (for example, the eye 
bloodshot degree is measured to be higher than usual. Please 
reproduce content for relieving your eye fatigue), but is not 
limited thereto in one or more other exemplary embodiments. 
0447 For example, the wearable device 100 may display 
high levels and low levels of the eye bloodshot degree accord 
ing to a color of the text (for example, the bloodshot degree) 
instead of the symbol. In this case, when the eye bloodshot 
degree is high, the wearable device 100 may display the text 
in the red color. The wearable device 100 may display the 
reproduction stop request guide information 2201 including a 
reproduction stop request guide message and/or commands in 
the form of a query, like the reproduction stop request guide 
information 702 of FIG. 7. 

0448 FIG. 23 is a diagram of an example of displaying, by 
the wearable device 100, reproduction stop request guide 
information 2301 including guide information in the form of 
an icon, according to an exemplary embodiment. An eye icon 
2302 is an icon indicating a degree of dryness of eyes. An eye 
icon 2303 is an icon indicating an eye bloodshot degree. An 
eye icon 2304 is an icon indicating an eye blink. 
0449 The wearable device 100 may display the eye icons 
2302, 2303, and 2304 of FIG. 23 instead of the reproduction 
stop request guide information 2001, 2101, and 2201 of 
FIGS. 20 through 23. The wearable device 100 may display 
the reproduction stop request guide information 2001, 2101, 
and 2201 of FIGS. 20 through 23 as reproduction stop request 
guide information including text (for example, a high eye 
bloodshot degree, a low eye blink number, and a high eye 
degree of dryness), but is not limited thereto in one or more 
other exemplary embodiments. 
0450. In operation S1907, ifa reproduction request for the 
different content is received based on the reproduction stop 
request guide information, the wearable device 100 repro 
duces the different content (operation S1908). 
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0451. The different content may include information for 
influencing health of the wearer 101. For example, the differ 
ent content may include at least one of information Such as 
food information for relieving fatigue of the wearer 101, a 
recipe of the food information, and a food purchase place 
(e.g., a restaurant, a grocery store, etc.), but is not limited 
thereto. For example, the different content may include link 
information linking an Internet website that provides infor 
mation relating to the food information. When the link infor 
mation is provided, if a selection command for the provided 
link information is input, the information relating to the food 
information provided from the linkedInternet website may be 
displayed on the display 212. 
0452. The different content may include content as shown 
in FIGS. 24through 29. Examples of FIGS. 24, 26, 27, 28, and 
29 are with respect to the wearable device 100 configured as 
shown in FIG. 5A or 5B, but are not limited thereto. 
0453. When the wearable device 100 is configured as 
shown in FIG. 2A, 2B, 2D, 2E, 2F, 3, or 4, the different 
content may be reproduced through a region on which the 
game image 102 is displayed. When the wearable device 100 
is configured as shown in FIG. 2A, 2B, 2D, 2E, 2F, 3, or 4, the 
wearer 101 may simultaneously view a real world that may be 
viewed through the wearable device 100 and the different 
COntent. 

0454. When the wearable device 100 is configured as 
shown in FIG. 2A, 2B, 2D, 2E, 2F, 3, or 4, the different 
content may be reproduced by another device (for example, a 
TV, a mobile device, a PC, etc.) whose display is positioned in 
the real world that may be viewed through the wearable 
device 100. 
0455 When the different content is reproduced by the 
other device, if a reproduction request for the different con 
tent is received, the wearable device 100 may transmit a 
reproduction request signal regarding the different content to 
the other device. The wearable device 100 and the other 
device 100 may be connected based on near field wireless 
communication, wireless communication, or wired commu 
nication. The wearable device 100 may control a reproduc 
tion operation for the different content by the other device 
according to a user input through the user input unit 207. For 
example, the wearable device 100 may control a reproduction 
stop for the different content by the other device. 
0456 FIG. 24 is a diagram of an example in which a 2D 
image is reproduced as another piece of content, according to 
an exemplary embodiment. The 2D image may include an 
image including a natural phenomenon Such as a tree, a 
mountain, a river, a field, etc., and a color that is comfortable 
to a user's eyes and an image including a pattern that is 
comfortable to the user's eyes, but is not limited thereto in one 
or more other exemplary embodiments. 
0457 FIG. 25 is a diagram of an example in which sound 

is reproduced as another piece of content, according to an 
exemplary embodiment. In FIG. 25, the wearable device 100 
is configured as shown in FIG. 2A, 2B, 2D, 2E, 2F, 3 or 4, but 
is not limited thereto. For example, the wearable device 100 
of FIG.25 may be configured as shown in FIG.5A or 5B. The 
reproduced sound includes Sound for relieving fatigue of the 
wearer 101. For example, the sound may include a sound of 
nature Such as the Sound of a stream, a birdcall, music with a 
slow tempo, and sound for relieving the fatigue of the wearer 
101 such as ballad or classics. An intensity of the output 
sound and output time may be set by the wearer 101 or may be 
output based on previously set intensity of Sound and output 
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time, although it is understood that one or more other exem 
plary embodiments are not limited thereto. 
0458 FIG. 26 is a diagram of an example in which content 
that is a mixture of a 2D image and sound are mixed is 
reproduced as different content, according to an exemplary 
embodiment. The 2D image may be the same as the image 
described above with reference to FIG. 24, and the sound may 
be the sound described above with reference to FIG. 25, but 
are not limited thereto in one or more other exemplary 
embodiments. 

0459 FIG. 27 is a diagram of an example in which a 3D 
image is reproduced as different content, according to an 
exemplary embodiment. The 3D image may include a duck 
and drake image used to gaZe a long distance and a short 
distance so as to relax muscles of eyes of the wearer 101. The 
image for gazing the long distance and the short distance may 
be repeatedly reproduced. A repeatedly reproduced number 
may be setas, for example, 64 times, but is not limited thereto 
in one or more other exemplary embodiments. The image for 
gazing the long distance and the short distance may be repeat 
edly reproduced, thereby helping or adjusting depth percep 
tion of the eyes of the wearer 101. 
0460 FIG. 28 is a diagram of an example in which content 
that is a mixture of a 3D image and sound is reproduced as 
different content, according to an exemplary embodiment. 
The 3D image may be the same as the 3D image described 
above with reference to FIG. 27, and the sound may be the 
same as the sound described above with reference to FIG. 25, 
but are not limited thereto in one or more other exemplary 
embodiments. 

0461 FIG. 29 is a diagram of an example in which an 
image having a pupil stretching function is reproduced as 
different content, according to an exemplary embodiment. 
The pupil stretching function is a mode in which a pupil 
motion is guided to relax stiffened muscles of eyes. The pupil 
motion may include at least one of a rectilinear motion of 
pupils, a diagonal motion, a rotational motion, a random 
motion, and a distance motion, but is not limited thereto. 
0462. The pupil stretching function may move and display 
an object 2901 as shown in FIG. 29. The wearer 101 may 
perform the pupil motion by moving a focus along the moved 
object 2901. The object 2901 may be displayed as a circular 
shape as shown in FIG. 29, but is not limited thereto in one or 
more other exemplary embodiments. For example, the object 
2901 may be configured as a rectangular shape, a triangular 
shape, or a specific symbol shape. By way of example, the 
object 2901 may be moved to perform the pupil motion in a 
direction of 12 o'clock->3 o'clock->6 o'clock->9 o'clock 
and then in a reverse direction. The object 2901 may be 
moved to repeat the pupil motion a plurality of times. 
0463. The object 2901 may be moved on a rectilinear line 
up and down or left and right to guide pupils of the wearer 101 
to move in a rectilinear direction (the rectilinear motion of the 
pupils). The object 2901 may be moved in a diagonal direc 
tion to guide the pupils of the wearer 101 to move in the 
diagonal direction (the diagonal motion of the pupils). The 
object 2901 may be moved to draw a circle so as to guide the 
pupils of the wearer 101 to perform the rotational motion (the 
rotational motion of the pupils). 
0464. The object 2901 may be moved in random to guide 
the random motion of the pupils of the wearer 101. For 
example, the wearable device 100 may display a drawing 
image previously set on the display 212 and move the object 
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2901 along an outline of the drawing image to guide the 
random motion of the pupils of the wearer 101. 
0465. The drawing image displayed on the display 212, a 
moving speed of the object 2901, a size of the object 2901, a 
shape, a color, etc., may be set in various ways according to an 
input of the wearer 101. The wearable device 100 may rec 
ognize the wearer 101 to display the drawing image and the 
object 2901 according to the drawing image set for the rec 
ognized wearer 101, the moving speed of the object 2901, the 
size of the object 2901, the shape, the color, etc. 
0466. The guide information provided in operation S1906 
may be changed as information for guiding or determining 
whether to provide a function of relieving the fatigue of the 
wearer 101. The function of relieving the fatigue of the wearer 
101 may include one of a function of reproducing different 
content of FIGS. 24 through 29, an eye patch function or a 
sleep function of FIG. 30, or a heating function of FIG. 31. 
However, it is understood that the function of relieving the 
fatigue of the wearer 101 is not limited thereto in one or more 
other exemplary embodiments. 
0467 For example, the function of relieving the fatigue of 
the wearer 101 may include a function of inducing the wearer 
101 to view a real world in a far distance through the wearable 
device 101 or to take off the wearable device 101. For 
example, the wearable device 100 may reproduce an induc 
tion or instruction message through a region in which the 
game image 102 is reproduced to induce the wearer 101 to 
view the real world in the far distance through the wearable 
device 101 or to take off the wearable device 101. 
0468. When the game image 102 is reproduced, the induc 
tion message may be reproduced in Such a manner that the 
induction message may be continuously displayed. Accord 
ing to another exemplary embodiment, the induction message 
may be intermittently reproduced, for example, as shown in 
FIG. 8B or 8C. 
0469 FIG. 30 is a diagram of an example in which an eye 
patch function or a sleep function is provided as a function of 
relieving fatigue of the wearer 101, according to an exem 
plary embodiment. The lens 204 may be configured as a 
material Such as Smart glass to perform the eye patch function. 
For example, if power is applied to the lens 204, the lens 204 
may be configured as bonding glass containing a special film 
in which liquid crystals are sealed between glass such that a 
transparent status may be changed to an opaque status, but is 
not limited thereto in one or more other exemplary embodi 
mentS. 

0470 The eye patch function may be implemented by 
using an electrochromic method. The electrochromic method 
injects a special electrochromic material between glass Sub 
strates, applies Voltages, and paints the special electrochro 
mic material. 
0471. The sleep function is a function of setting an opera 
tion or mode of the wearable device 100 to a sleep mode. The 
sleep mode corresponds to a status in which the wearable 
device 100 is not powered off or the operation of the wearable 
device 100 is stopped. The sleep mode may be referred to as 
a power saving mode of the wearable device 100. 
0472. The wearable device 100 providing the eye patch 
function or the sleep function of FIG.30 may be configured as 
shown in FIG. 2A, 2B, 2D, 2E, 2F, 3, 4, 5A, or 5B, but is not 
limited thereto. 
0473 FIG.31 is a diagram of an example of the wearable 
device 100 that may provide a heating function as a function 
of relieving fatigue of the wearer 101. The heating function 
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indicates a mode in which a heating unit 3101, mounted in an 
inner side surface of the lens frame 201 of the wearable device 
100 and an inner side surface of the lens 204 or embedded in 
inner sides of the lens frame 201 and the lens 204, generates 
heat to massage around the eyes. 
0474 The heating unit 3101 may be configured to emit 
far-infrared radiation as a function of relieving the fatigue of 
the wearer 101. The heating unit 3101 may be installed or 
embedded in a location in which blood dots around the eyes of 
the wearer 101 may be massaged in the inner sides of the lens 
frame 201 and the lens 204, but is not limited thereto in one or 
more other exemplary embodiments. The lens frame 201 may 
be configured as shown in the frame 501 of FIG. 5A or the 
frame 531 of FIG. 5B to mount the heating unit 3101, but is 
not limited thereto in one or more other exemplary embodi 
mentS. 

0475. A structure of the wearable device 100 providing the 
heating function is not limited as shown in FIG. 31. For 
example, the heating function as shown in FIG. 31 may be 
applied to the wearable device 100 of FIG. 5A or 5B 
described above. 
0476 FIG. 32 is a flowchart for explaining a method of 
operating the wearable device 100 according to another 
exemplary embodiment. FIG. 32 is an example of providing 
guide information to a plurality of pieces of different contents 
capable of relieving fatigue of the wearer 101. 
0477 Operations of the wearable device 100 in operations 
S3201 through S3205 of FIG. 32 are similar to those of the 
wearable device 100 in operations S1901 through S1905 of 
FIG. 19 described above. 
0478. In operation S3206, the wearable device 100 pro 
vides the guide information to the plurality of pieces of dif 
ferent contents capable of relieving fatigue of the wearer 101. 
The wearable device may display the guide information to the 
plurality of pieces of different contents on the display 212 as 
shown in FIG.33. The screen 3301 of FIG.33 is an example 
of displaying information regarding a plurality of pieces of 
contents in the form of a list. Referring to the screen 3301 of 
FIG.33, the plurality of pieces of contents are C1 and C3. The 
plurality of pieces of contents may include at least one, for 
example, content from among those described above with 
reference to FIGS. 24 through 29, but is not limited thereto in 
one or more other exemplary embodiments. 
0479. The wearable device 100 may display the informa 
tion regarding the plurality of pieces of contents on the dis 
play 212 as shown in FIG.34. FIG. 34 is a diagram of another 
example of displaying information regarding a plurality of 
pieces of different contents, according to an exemplary 
embodiment. Referring to FIG. 34, the wearable device 100 
displays the information regarding the plurality of pieces of 
different contents on a single screen and moves and displays 
information regarding selectable content based on an input of 
the wearer 101. 
0480. In FIG. 34, an input of the wearer 101 may be an 
input based on the user input unit 207 or an input based on 
eyes like an eye blink of the wearer 101 or a pupil motion, but 
is not limited thereto in one or more other exemplary embodi 
ments. For example, the input of the wearer 101 may be a 
voice signal of the wearer 101 received through the micro 
phone 214 or a gesture of the wearer 101 recognized by the 
camera 206 or other sensors (e.g., gyroscope). 
0481. The input of the wearer 101 may include an input for 
moving the information regarding the plurality of pieces of 
different contents displayed to search for content and an input 
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of selecting different content. When different content is dis 
played as shown in FIG. 34, the wearable device 100 may 
move the plurality of pieces of different contents displayed 
according to the input of the wearer 101 in left and right 
directions or may move the plurality of pieces of different 
contents in up and down directions. 
0482. The input of the wearer 101 based on the eyes may 
use an eye image obtained by the bio information obtaining 
camera 208, but is not limited thereto. The wearable device 
100 may provide the information regarding the plurality of 
pieces of different contents in the form of at least one of an 
icon, a representative image indicating a description of dif 
ferent content, and text. For example, the wearable device 100 
may provide the information regarding the plurality of pieces 
of different contents in the form of a combination of the icon 
and a name of different content. 
0483. In operation S3208, if a selection signal regarding 
different content is received in operation S3207, the wearable 
device 100 reproduces the selected different content. 
0484. In the flowchart of FIG. 32, the guide information 
regarding the plurality of pieces of different contents may be 
modified as guide information regarding a plurality of func 
tions as in the flowchart of FIG. 19. The plurality of functions 
includes a function of relieving fatigue of the wearer 101. The 
plurality of functions may include at least two among, for 
example, the respective content reproducing functions of 
FIGS. 24 through 29 described above, the eye patch function 
or the sleep function of FIG. 30, and the heating function and 
the induction function of FIG. 31 described above. 
0485 FIG. 35 is a flowchart of a method of operating the 
wearable device 100 further including an operation of con 
tinuously reproducing content whose reproduction was 
stopped in the operation shown in the flowchart of FIG. 19. 
according to an exemplary embodiment. 
0486 Operations of the wearable device 100 in operations 
S3501 through S3508 may be performed similarly to opera 
tions of the wearable device 100 in operations S1901 through 
S1908. 

0487. In operation S3509, if it is determined that different 
content has been completely reproduced, the wearable device 
100 resumes continuous reproduction of content that was 
being reproduced before reproducing the different content 
(i.e. resumes reproduction of content for which reproduction 
was stopped at S3504). 
0488 A continuous reproduction of content may be a 
reproduction of the content from a point where the reproduc 
tion of the content is stopped or a point by a certain section 
previous to the point where the reproduction of the content is 
stopped, but is not limited thereto in one or more other exem 
plary embodiments. When the reproduced content is an 
image, the certain section may be set as several frames, but is 
not limited thereto in one or more other exemplary embodi 
ments. For example, when the content is content restored 
from an image compressed as an intra (I) picture, a predict (P) 
picture, a bi-direction (B) picture, and the point where the 
reproduction of the content is stopped is not a point in which 
the I picture is reproduced, the certain section may be set Such 
that the content may be reproduced from the I picture prior to 
the point where the reproduction of the content is stopped, but 
is not limited thereto in one or more other exemplary embodi 
ments. A complete reproduction of different content corre 
sponds to a complete execution of different content. 
0489 FIG. 36 is a flowchart of a method of operating the 
wearable device 100 further including an operation of stop 

Nov. 5, 2015 

ping reproducing different content according to a reproduc 
tion stop request for different content during a reproduction of 
different content and continuously reproducing the content 
whose reproduction is stopped (at operation S3605) in the 
operation shown in the flowchart of FIG. 19, according to an 
exemplary embodiment. 
0490 Operations of the wearable device 100 in operations 
S3601 through S3608 and operation S3611 of FIG.36 may be 
similar to operations of the wearable device 100 in operations 
S1901 through S1908 of FIG. 19. 
0491. In operation S3609, if the reproduction stop request 
for different content is received, the wearable device 100 
stops reproducing different content in operation S3610 and 
resumes, in operation S3611, continuous reproduction of the 
content whose reproduction was previously stopped. A con 
tinuous reproduction of the content by the wearable device 
100 may be performed in the same or similar manner as 
operation S3510 of FIG. 35. 
0492. The reproduction stop request for different content 
received in operation S3609 may include at least one of an 
input (for example, an eye blink, a pupil motion, etc.) based 
on eyes of the wearer 101, a voice signal of the wearer 101 
received through the microphone 214, gesture information 
(for example, finger based gesture information) of the wearer 
101 obtained by the camera 206, and an input based on the 
user input unit 207, but is not limited thereto in one or more 
other exemplary embodiments. 
0493 FIG. 37 is a flowchart of a method of operating the 
wearable device 100 further including an operation of con 
tinuously reproducing content whose reproduction is stopped 
after completely reproducing different content and an opera 
tion of stopping reproducing different content according to a 
reproduction stop request for different content and continu 
ously reproducing the content whose reproduction is stopped 
in the operation shown in the flowchart of FIG. 19, according 
to an exemplary embodiment. 
0494 Operations of the wearable device 100 in operations 
S3701 through S3710 of FIG.37 may be similar to operations 
of the wearable device 100 in operations S3501 through 
S351O of FIG. 35. 
0495 Operations of the wearable device 100 in operations 
S3711 through S3713 of FIG.37 may be similar to operations 
of the wearable device 100 in operations S3609 through 
S3611 of FIG. 36. 
0496 FIG. 38 is a flowchart of a method of operating the 
wearable device 100 further including an operation of pro 
viding a result of reproducing different content after com 
pletely reproducing different content in the operation shown 
in the flowchart of FIG. 19, according to an exemplary 
embodiment. 
0497 Operations of the wearable device 100 in operations 
S3801 through S3809 of FIG.38 may be similar to operations 
of the wearable device 100 in operations S3501 through 
S3509 Of FIG. 35. 
0498. In operation S3809, if it is determined that different 
content has been completely reproduced, the wearable device 
100 provides the result of reproducing different content. The 
result of reproducing different content may be provided based 
on bio information of eyes of the wearer 101. 
0499 For example, the wearable device 100 detects, via 
the bio information obtaining camera 208, the bio informa 
tion based on the eyes. A method of detecting the bio infor 
mation based on the eyes may be performed as described 
above with reference to FIGS. 1C-1 and 1C-2. The wearable 
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device 100 may compare the detected bio information based 
on the eyes and a reproduction stop request reference 
described above with reference to FIGS. 1C-1 and 1C-2, and 
provide a result of the comparison as a result of reproducing 
different content. 
0500. The result of reproducing different content may 
include information informing the wearer 101 of how much 
the fatigue of the wearer 101 is reduced when different con 
tent is provided. The wearable device 100 may provide the 
result of reproducing different content in the form of at least 
one of an image, text, audio, and an icon, but is not limited 
thereto in one or more other exemplary embodiments. For 
example, the wearable device 100 may provide an image that 
may be used to compare an eye image before different content 
is reproduced and an eye image after different content is 
reproduced as the result of reproducing different content. 
0501 FIG. 39 is a diagram of an example of a result of 
providing different content provided by the wearable device 
100, according to an exemplary embodiment. Referring to 
FIG. 39, the wearable device 100 may provide a screen 3901 
including the result (for example, an eye bloodshot degree has 
been reduced) of providing different content, but is not lim 
ited thereto in one or more other exemplary embodiments. 
0502 FIG. 40 is a flowchart for explaining a method of 
operating the wearable device 100 according to another 
exemplary embodiment. FIG. 40 is an example of providing 
guide information regarding different content and reproduc 
ing different content after completely reproducing content by 
the wearable device 100. 
0503 Operations of the wearable device 100 in operations 
S4001 and S4002 are similar to operations of the wearable 
device 100 in operations S601 and S602 of FIG. 6. Operations 
of the wearable device 100 in operations S4004 through 
S4006 are similar to operations of the wearable device 100 in 
operations S1906 through S1908 of FIG. 19. 
0504. In operation S4003, if content is completely repro 
duced, the wearable device 100 displays guide information of 
different content on the display 212. A complete reproduction 
of content may include a complete reproduction of content by 
arriving at a content end point irrespective of a command of 
the wearer 101 or a complete reproduction of content accord 
ing to the command of the wearer 101. 
0505 FIG. 41 is a flowchart for explaining a method of 
operating the wearable device 100 according to another 
exemplary embodiment. FIG. 41 is an example of providing 
guide information of different content while reproducing 
content and continuously reproducing the content. 
0506 Operations of the wearable device 100 in operations 
S4101 and S4102 are similar to operations of the wearable 
device 100 in operations S601 and S602 of FIG. 6. 
0507. In operation S4103, as a result of comparing infor 
mation obtained in operation S4102 and reference informa 
tion as in operation S603 of FIG. 6 described above, if it is 
determined to reproduce different content, the wearable 
device 100 provides reproduction stop request guide infor 
mation including guide information of different content. In 
operation S4103, the wearable device 100 may temporarily 
stop reproducing content and provide the reproduction stop 
request guide information including guide information of 
different content. 
0508 FIG. 42 is a diagram of an example of temporarily 
stopping reproducing of the content and providing guide 
information (e.g., “please execute different content”) of dif 
ferent content, according to an exemplary embodiment. In a 
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situation in which different content is to be reproduced when 
the wearable device 100 reproduces a movie image 4211 as 
shown in the screen 4210 of FIG. 42, the wearable device 100 
displays reproduction stop request guide information 4221 
including guide information “please reproduce different con 
tent as shown on the screen 4220 instead of the movie image 
4211. 
0509. The reproduction stop request guide information 
4221 may be displayed for more than a certain (e.g., prede 
termined) period of time. The certain period of time may be 
set as 1 second, but is not limited thereto in one or more other 
exemplary embodiments. The situation in which different 
content is to be reproduced is, for example, a situation in 
which fatigue of the wearer 101 is to be relieved and may be 
detected by comparing the information obtained in operation 
S4102 and reference information (described above with ref 
erence to FIGS. 1B through 1H). 
0510. In operation S4103, the reproduction stop request 
guide information 4221 including the guide information 
regarding a reproduction of different content is displayed. 
Thereafter, in operation S4104, the wearable device 100 con 
tinuously reproduces a movie image 4231 (see a screen 4230 
of FIG. 42). 
0511. The movie image 4211 and the movie image 4231 of 
FIG. 42 may be connected images or same images. For 
example, the movie image 4211 and the movie image 4231 
may be frame images of a point at which reproduction of 
content is stopped before the reproduction stop request guide 
information 4221 including the guide information of different 
content is displayed. According to another exemplary 
embodiment, the movie image 4211 may be the frame image 
of the point at which reproduction of content is stopped before 
the reproduction stop request guide information 4221 includ 
ing the guide information of different content is displayed, 
and the movie image 4231 may be an image based on a next 
frame of the frame of the point at which reproduction of 
content is stopped before the reproduction stop request guide 
information 4221 including the guide information of different 
content is displayed, as described with reference to FIG. 8A 
above. However, a relationship between the movie image 
4211 and the movie image 4231 is not limited as described 
above. For example, the movie image 4231 may be a frame 
image previous to a certain section described in operation 
S351O of FIG. 35. 
0512. The reproduction stop request guide information 
4221 displayed in operation S4203 may be displayed as 
shown in FIG. 8B or 8C described above. 
0513 FIG. 43 is a diagram for explaining an operating 
system or environment 4300 of the wearable device 100, 
according to an exemplary embodiment. FIG. 43 may be 
referred to as a device relationship diagram or a network 
configuration diagram for explaining a method of operating 
the wearable device 100 according to an exemplary embodi 
ment, but is not limited thereto. 
0514. The system 4300 of FIG. 43 includes the wearable 
device 100, a smart watch 4310, a smartphone 4320, a smart 
TV 4330, a server 4340, a network 4350, and a content repro 
duction device (for example, a game machine), but is not 
limited thereto in one or more other exemplary embodiments. 
0515 For example, the smart watch 4310, the smartphone 
4320, the smart TV 4330, and the server 4340 may be 
included in at least one external device. The smart watch 4310 
may be included in an assist device connected to the wearable 
device 100. The assist device may correspond to an “appces 






















