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( 57 ) ABSTRACT 
A method and system for displaying information on a 
transparent display device includes receiving a touch input 
for selecting an object displayed on a screen of an external 
device that is viewable through a screen of the transparent 
display device , requesting the external device for informa 
tion related to the object , receiving the information related 
to the object from the external device , and displaying the 
received information on the screen of the transparent display 
device . ( 65 ) US 2014 / 0078089 A1 Mar . 20 , 2014 
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BACKGROUND 
[ 0002 ] 1 . Field 
[ 0003 ] Methods and apparatuses consistent with exem 
plary embodiments relate to displaying information , and 
more particularly , to a system and method for displaying 
information related to an external object or an external 
device on a transparent display device . 
[ 0004 ] 2 . Description of the Related Art 
[ 0005 ] Transparent display devices are considered next 
generation display devices . A transparent display device has 
a degree of transparency that enables a user to see an 
external object or an external device through the transparent 
display device . 
[ 0006 ] However , a transparent display device does not 
display information related to the external object or the 
external device . 

SUMMARY 
[ 0007 ] Exemplary embodiments provide a system , a 
method , and an apparatus for displaying information related 
to an external device seen through a screen of a transparent 
display device on the screen of the transparent display 
device , and a recording medium thereof . 
[ 0008 ] Exemplary embodiments also provide a system , a 
method , and an apparatus for displaying information related 
to an object displayed on a screen of an external device seen 
through a screen of a transparent display device on the 
screen of the transparent display device , and a recording 
medium thereof . 
[ 0009 ] Exemplary embodiments also provide a system , a 
method , and an apparatus for displaying information related 
to an external object seen through a screen of a transparent 
display device on the screen of the transparent display 
device , and a recoding medium thereof . 
[ 0010 ] According to an aspect of an exemplary embodi 
ment , there is provided a method of displaying information 
on a transparent display device , the method including : 
receiving a touch input on the transparent display device that 
selects an object displayed on an external device that is 
viewable through a screen of the transparent display device ; 
requesting the external device for information related to the 
object ; receiving the information related to the object from 
the external device ; and displaying the received information 
on the screen of the transparent display device . 
0011 ] The touch input may indicate a contour line of the 

object that is viewable through the screen , a tap - based touch 
indicating a location on the screen at which the object is 
viewable through the screen , or indicate a closed region on 
the screen at which the object is viewable through the 
screen . 

[ 0012 ] The information related to the object indicates at 
least one other object having a type that is the same as a type 
of the object , and a display location on a screen of the 
external device of the at least one other object differs from 
that of the object . 
[ 0013 ] The information related to the object indicates 
information that is not displayed on a screen of the external 
device . 
[ 0014 ] The displaying comprises displaying the received 
information at a display location on the screen of the 
transparent display device that corresponds to a display 
location of the object on a screen of the external device . 
10015 ] . The method may further include editing the infor 
mation that is displayed on the screen of the transparent 
display device based on an interaction between the trans 
parent display device and the external device . 
[ 00161 The method may further include displaying infor 
mation related to the external device based on an augmented 
reality service on the screen of the transparent display 
device . 
10017 ] The requesting and the receiving the information 
are performed based on one of a direct communication 
between devices , a communication via a server , and a 
communication via a repeater . 
[ 0018 ] According to another aspect of an exemplary 
embodiment , there is provided a transparent display device 
including : a transparent display configured to receive a 
touch input that selects an object displayed on an external 
device that is viewable through the transparent display ; a 
communication unit configured to communicate with an 
external device that is viewable through the transparent 
display ; and a processor configured to request the external 
device for information related to the object based on the 
touch input , via the communication unit , receive information 
related to the object from the external device in response to 
the request , via the communication unit , and control the 
transparent display to display the received information . 
0019 ] According to another aspect of an exemplary 
embodiment , there is provided a method of displaying 
information on a transparent display device , the method 
including : receiving a first touch input on a screen of the 
transparent display device indicating first position informa 
tion of an external device that is viewable through the screen 
of the transparent display device and receiving a second 
touch input on the screen of the transparent display device 
indicating second position information of an object dis 
played on a screen of the external device viewable through 
the screen of the transparent display device ; requesting the 
external device for information related to the object based on 
the first position information and the second position infor 
mation ; receiving information related to the object from the 
external device in response to the requesting ; and displaying 
the received information on the screen of the transparent 
display device . 
[ 0020 ] The first position information indicates a contour 
line of the external device viewable through the screen of the 
transparent display device . 
[ 0021 ] The first touch input may be independent touch 
operations on a first point and a second point on the screen 
of the transparent display device that indicate a contour line 
of the external device that is viewable through the screen of 
the transparent display device . 
[ 0022 ] The first touch input may be a touch - and - drag 
operation for connecting a first point and a second point on 

m 
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information of the external device indicated by a first touch 
input on the transparent display device and second position 
information of the object displayed on the screen of the 
external device indicated by a second touch input on the 
transparent display device . 
[ 0032 ] According to another aspect of an exemplary 
embodiment , there is provided a non - transitory computer 
readable recording medium having embodied thereon a 
program for implementing the methods discussed of dis 
playing information on the transparent display device . 

the screen of the transparent display device that indicates a 
contour line of the external device that is viewable through 
the screen of the transparent display device . 
[ 0023 ] The first touch input may indicate a touch - based 
region adjusting operation for guide information displayed 
on the screen of the transparent display device , and a range 
related to the touch - based region adjusting operation for the 
guide information may be based on a contour line of the 
external device that is viewable through the screen of the 
transparent display device . 
[ 0024 ] The first touch input may be a touch operation for 
selecting screen information of the external device , wherein 
the screen information may be included in a selectable 
screen information menu item about the external device , 
which is displayed on the screen of the transparent display 
device , and the screen information may include at least one 
of screen size information and screen type information . 
10025 ] . The second position information may indicate a 
contour line of the object that is viewable through the screen 
on the transparent display device . 
10026 ] The second touch input may be a tap - based touch 
indicating a location on the screen of the transparent display 
device at which the object is viewable through the screen of 
the transparent display device . 
[ 0027 ] The second touch input may indicate a closed 
region on the screen of the transparent display device 
through which the object is viewable on the screen of the 
transparent display device . 
[ 0028 ] The information related to the object may indicate 
at least one other object having a type that is the same as a 
type of the object , and a display location on the screen of the 
external device of the at least one other object may differ 
from that of the object . 
[ 0029 ] The method may further include editing the infor 
mation that is displayed on the screen of the transparent 
display device based on an interaction between the trans 
parent display device and the external device . 
( 0030 ) According to another aspect of an exemplary 
embodiment , there is provided a transparent display device 
including : a transparent display configured to receive a 
touch input indicating first position information of an exter 
nal device that is viewable through the transparent display , 
and to receive a second touch input indicating second 
position information of an object displayed on a screen of 
the external device viewable through the transparent display ; 
a communication unit configured to communicate with the 
external device ; and a processor configured to request the 
external device for information related to the object based on 
the first position information and the second position infor 
mation , via the communication unit , receive information 
related to the object from the external device in response to 
the request , via the communication unit , and display the 
received information on the transparent display . 
[ 0031 ] According to another aspect of an exemplary 
embodiment , there is provided a method of displaying 
information on a screen of a transparent display device , the 
method including : receiving from the transparent display 
device a request for information related to at least one object 
displayed on the screen of an external device that is viewable 
through a screen of the transparent display device ; selecting 
the at least one object in response to the request ; and 
transmitting the information related to the selected object to 
the transparent display device , wherein the request for 
information related to the object comprises first position 

BRIEF DESCRIPTION OF THE DRAWINGS 
[ 0033 ] The above and other aspects will become more 
apparent by describing in detail exemplary embodiments 
thereof with reference to the attached drawings in which : 
[ 0034 ] FIG . 1A through FIG . 1C are block diagrams of an 
information display system according to an exemplary 
embodiment ; 
[ 0035 ] FIG . 2 is a flowchart illustrating a method of 
displaying information in a transparent display device , 
according to an exemplary embodiment ; 
[ 0036 ] FIGS . 3A through 3H are diagrams showing 
examples of a first touch input according to exemplary 
embodiments ; 
100371 FIGS . 4A through 4E are diagrams showing other 
examples of a first touch input according to exemplary 
embodiments ; 
[ 0038 ] FIGS . 5A through 5E are diagrams showing other 
examples of a first touch input according to exemplary 
embodiments ; 
[ 0039 ] FIGS . 6A through 6C are diagrams showing a first 
touch input , a second touch input , and a screen displayed on 
a transparent display device according to the first and second 
touch inputs , according to exemplary embodiments ; 
[ 0040 ] FIGS . 7A through 7D are diagrams showing 
screens for illustrating the first touch input , the second touch 
input , and editing processes according to the exemplary 
embodiments ; 
[ 0041 ] FIGS . 8A through 8G are diagrams showing 
screens for illustrating the first touch input and the second 
touch input according to the exemplary embodiments ; 
[ 0042 ] FIGS . 9A through 9C are diagrams showing 
screens for illustrating the first touch input and the second 
touch input according to the exemplary embodiments in a 
case where a transparent display device and an external 
device have equal size ; 
[ 0043 ] FIGS . 10A through 10D are diagrams showing 
examples of the first touch input and the second touch input 
according to the exemplary embodiments ; 
[ 0044 ] FIG . 11 is a flowchart illustrating a method of 
displaying information to be performed by a transparent 
display device , according to another exemplary embodi 
ment ; 
100451 . FIG . 12 is a flowchart illustrating a method of 
displaying information to be performed by a transparent 
display device , according to another exemplary embodi 
ment ; 
[ 0046 ] FIGS . 13A and 13B are side views of the transpar 
ent display device and the external device shown in FIG . 12 ; 
[ 0047 ] FIG . 14 is a flowchart illustrating a method of 
displaying information to be performed by a transparent 
display device , according to another exemplary embodi 
ment ; 
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[ 0048 ] FIG . 15 is a flowchart illustrating a method of 
displaying information to be performed by a transparent 
display device , according to another exemplary embodi 
ment ; 
( 0049 ) FIG . 16 is a functional block diagram of a trans 
parent display device according to an exemplary embodi 
ment ; 
[ 0050 ] FIG . 17 is a diagram showing an example of a 
transparent display unit shown in FIG . 16 ; 
[ 0051 ] FIG . 18 is a diagram illustrating a software layer 
stored in a storage unit of a transparent display device , 
according to an exemplary embodiment ; 
[ 0052 ] FIG . 19 is a functional block diagram of a trans 
parent display device according to another exemplary 
embodiment ; 
[ 0053 ] FIG . 20 is a flowchart illustrating a method of 
displaying information to be performed by an external 
device , according to an exemplary embodiment ; and 
[ 0054 ] FIG . 21 is a flowchart illustrating a method of 
displaying information to be performed by a transparent 
display device according to another exemplary embodiment . 

DETAILED DESCRIPTION OF THE 
EXEMPLARY EMBODIMENTS 

[ 0055 ] As the exemplary embodiments allow for various 
changes and numerous embodiments , particular exemplary 
embodiments will be illustrated in the drawings and 
described in detail in the written description . However , this 
is not intended to limit the exemplary embodiments to 
particular modes of practice , and it is to be appreciated that 
all changes , equivalents , and substitutes that do not depart 
from the spirit and technical scope of the disclosure are 
encompassed . In the description , certain explanations of 
well known related art are omitted . 
[ 0056 ] While such terms as “ first , ” “ second , ” etc . , may be 
used to describe various components , such components must 
not be limited to the above terms . The above terms are used 
only to distinguish one component from another . 
10057 ] The terms used in the present specification are 
merely used to describe particular exemplary embodiments , 
and are not intended as limiting . All terms including descrip 
tive or technical terms used herein should be construed as 
having meanings that would be understood to one of ordi 
nary skill in the art . However , the terms may have different 
meanings according to an intention of one of ordinary skill 
in the art , precedent cases , or the appearance of new tech 
nologies . Also , some terms may be arbitrarily selected by the 
applicant , and in this case , the meaning of the selected terms 
will be described in detail in the detailed description . Thus , 
the terms used herein have to be defined based on the 
meaning of the terms together with the description through m 

out the specification . Screens suggested in the present appli 
cation are used only for descriptive purposes , and are not 
intended as limiting . 
[ 0058 ] An expression used in the singular encompasses 
the expression of the plural , unless it has a clearly different 
meaning in the context . In the present specification , it is to 
be understood that the terms such as “ including ” or “ hav 
ing , ” etc . , are intended to indicate the existence of the 
features , numbers , steps , actions , components , parts , or 
combinations thereof disclosed in the specification , and are 
not intended to preclude the possibility that one or more 
other features , numbers , steps , actions , components , parts , or 
combinations thereof may exist or may be added . 

[ 0059 ] 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 . 
0060 ] An object denotes a component or information 
displayed on an external device or a screen of the external 
device of a transparent display device . For example , an 
object may include an image , an image included in another 
image , an icon , a folder icon , an icon included in a folder 
icon , text , a pop - up window , an application execution win 
dow , a content included in an application execution window , 
a list , an item , a content , and a file included in a list ; 
however , the present invention is not limited thereto . 
Examples of an object will be described in detail in various 
examples of screens that will be described later . The object 
may be referred to as an external object of the transparent 
display device . 
[ 0061 ] Throughout the entire specification , a touch input 
denotes input information of a user input through a touch 
based gesture using a finger of the user or a touch tool . The 
touch tool may be referred to as an external input device , a 
stylus , or a stylus pen . 
[ 0062 ] The touch - based gesture may be variously defined . 
In other words , examples of the touch - based gesture may 
include touch - based motions on a touch screen , such as tap , 
touch - and - hold , double tap , drag , touch - and - drag , panning , 
flick , drag - and - drop , sweep , and swipe , but the touch - based 
gesture is not limited thereto . 
[ 0063 ] The touch input may be replaced by a gesture based 
on an image captured by a camera , according to an input 
desired to represent based on the touch . For example , if the 
touch input is an input for selecting an object displayed on 
an external device , the touch input may be replaced by a 
gesture or operation according to a moving direction or sign 
of the hand captured by the camera . The camera may be 
configured based on an image sensor or an optical sensor . 
[ 0064 ] The touch input may be replaced by a user voice 
signal based on natural language , according to an input 
desired to represent based on the touch . For example , if a 
touch input is an input for selecting an object including a 
certain letter or a name displayed on an external device , the 
touch input may be replaced by a user voice signal based on 
natural language representing the certain letter or the name 
of the object . 
[ 0065 ] Hereinafter , exemplary embodiments will be 
described in detail with reference to accompanying draw 
ings , wherein like reference numerals denote like elements 
to not provide repeated descriptions . 
[ 0066 ] FIG . 1A is a block diagram of an information 
display system according to an exemplary embodiment . 
[ 0067 ] Referring to FIG . 1A , the information display 
system includes a transparent display device 100 and an 
external device 110 . However , the information display sys 
tem is not limited to the example shown in FIG . 1A . That is , 
the information display system may further include other 
components , in addition to the components shown in FIG . 
1A . 
[ 0068 ] For example , as shown in FIG . 1B , the information 
display system may further include a server 120 . In this case , 
the transparent display device 100 and the external device 
110 may transmit and / or receive information via the server 
120 , and the transparent display device 100 may receive 
information based on an augmented reality service about the 
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external device 110 from the server 120 . The communication 
through the server 120 may be wired or wireless internet , but 
is not limited thereto . The server 120 may include at least 
one of a cloud server , an information supply server , and a 
service server . The server 120 may manage and provide 
information based on the augmented reality service . 
[ 0069 ] The information display system may further 
include an access point 130 , as shown in FIG . 1C . In this 
case , the transparent display device 100 and the external 
device 110 may transmit and / or receive information via the 
access point 130 . The communication method via the access 
point 130 may be , for example , a wireless LAN communi 
cation method of infrastructure mode ( or WiFi ) , but is not 
limited thereto . 
[ 0070 ] When the information display system is configured 
as shown in FIG . 1A , the transparent display device 100 and 
the external device 110 may transmit and / or receive infor 
mation through a device - to - device direct communication . 
The device - to - device direct communication method may 
use , for example , a local area wireless communication 
method such as wireless LAN communication of Ad - hoc 
mode such as WiFi - direct , Bluetooth communication , ultra 
wideband ( UWB ) communication , and Zigbee communica 
tion , but is not limited thereto . 
[ 0071 ] That is , the transparent display device 100 and the 
external device 110 may be connected to each other via a 
wire . For example , the transparent display device 100 and 
the external device 110 may be connected to each other via 
a universal serial bus ( USB ) or a universal asynchronous 
receiver / transmitter ( UART ) to transmit / receive data . The 
device - to - device direct communication method may be 
referred to as a machine - to - machine ( M2M ) communication 
method , a device - to - device ( D2D ) communication method , 
or a peer - to - peer ( P2P ) communication method . 
[ 0072 ] Therefore , the communication between the trans 
parent display device 100 and the external device 110 may 
be performed based on one of the direct communication 
between devices , the communication method via the access 
point 130 , and the communication method via the server 
120 , according to elements of the information display sys 
tem , but is not limited thereto . 
[ 0073 ] The transparent display device 100 and the external 
device 110 may transmit and / or receive at least one of size 
information thereof , owner information thereof , and infor 
mation sharable with other devices , through a short distance 
communication method such as a near field communication 
( NFC ) . 
[ 0074 ] The size information of the device may be repre 
sented as , for example , ( widthxlengthxthickness ) mm , but is 
not limited thereto . Screen information may include screen 
size information and screen type information , and is not 
limited thereto . The screen size information may be repre 
sented as , for example , A4 , B5 , 7 inches , or 5 . 5 inches , and 
is not limited thereto . The screen type information may 
represent whether the screen is a touch screen or a non - touch 
screen , and is not limited thereto . For example , the screen 
type information may represent whether the screen is a 
liquid crystal display ( LCD ) panel or an active matrix 
organic light emitting diodes ( AMO LED panel . 
[ 0075 ] The transparent display device 100 may display the 
information about the external device 110 , which is trans 
mitted from the external device 110 via a short distance 
communication method , such as the NFC , as information 
about the external device 110 based on the augmented reality 

service . For example , the transparent display device 100 
may display the information about the external device 110 
on a display area adjacent to the external device 110 that is 
seen through the transparent display device 100 . The display 
area is a part of a screen of the transparent display device 
100 . The external device 100 that is seen through the 
transparent display device 100 may be referred to as the 
external device 100 that is seen via the screen of the 
transparent display device 100 . 
[ 0076 ] The transparent display device 100 is a device 
having a transparent display . For example , the transparent 
display device 100 may be a mobile phone having a trans 
parent display , a smartphone having a transparent display , a 
notebook computer having a transparent display , a tablet PC 
having a transparent display , a handheld PC having a trans 
parent display , an electronic book terminal having a trans 
parent display , a digital broadcasting terminal having a 
transparent display , a personal digital assistant ( PDA ) hav 
ing a transparent display , a portable multimedia player 
( PMP ) having a transparent display , a navigation device 
having a transparent display , a smart TV having a transpar 
ent display , a consumer electronic ( CE ) device having a 
transparent display ( for example , a refrigerator having a 
transparent display , an air conditioner having a transparent 
display , a dish washing machine having a transparent dis 
play , etc . ) , and an iOS - convertible device having a trans 
parent display , but is not limited thereto . The transparent 
display may be applied to various fields such as high 
added - value glass , glass as a functional car element , car 
dashboard , navigators , security electronic devices , solar 
batteries , electronic devices for military , game consoles , 
toys , and show windows , as well as smart windows . The 
screen of the transparent display device 100 may be referred 
to as a screen on the transparent display . 
[ 0077 ] The transparent display device 100 may provide 
application execution function , communication function , 
media player function , web - browsing function , word - pro 
cessing function , e - mail transmission function , messenger 
function , and / or data storage function , but is not limited 
thereto . 
[ 0078 ] The transparent display device 100 requests infor 
mation related to at least one object that is displayed on the 
external device 110 and seen through the transparent display 
device 100 , based on a touch input . When receiving the 
information related to the object from the external device 
110 , the transparent display device 100 displays the received 
information . 
0079 ] The external device 110 is a device that is seen 
through the transparent display device 100 , through the 
screen of the transparent display device 100 , or through the 
transparent display of the transparent display device 100 . 
The external device 110 may be referred to as another 
device . The external device 110 may not include a transpar 
ent display . For example , the external device 110 may be a 
mobile phone , a smartphone , a notebook computer , a tablet 
PC , a handheld PC , an electronic book terminal , a digital 
broadcasting terminal , a PDA , a PMP , a navigation , a smart 
TV , a CE device ( for example , a refrigerator , an air condi 
tioner , a dishwashing machine having a display panel , etc . ) , 
and an iOS convertible device , but is not limited thereto . 
That is , the external device 110 may include a transparent 
display . 
[ 0080 ] The external device 110 may provide application 
execution function , communication function , media player 
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function , web - browsing function , word - processing function , 
e - mail transmission function , messenger function , and / or 
data storage function , but is not limited thereto . 
[ 0081 ] When the transparent display device 100 requests 
the information related to at least one object that is dis 
played , the external device 110 selects the requested object 
and transmits information related to the requested object to 
the transparent display device 100 . 
10082 ] FIG . 2 is a flowchart illustrating a method of 
displaying information to be performed by the transparent 
display device 100 , according to an exemplary embodiment . 
[ 0083 ] In operation S201 , the transparent display device 
100 receives a first touch input and a second touch input . The 
first touch input represents reference information of the 
external device 110 that is seen through the transparent 
display device 100 . The reference information is used to 
detect a display location of the object on the external device 
110 , wherein the object is selected by the second touch input 
in the transparent display device 100 . The reference infor 
mation may be referred to as first position information of the 
external device 110 . 
[ 0084 ] FIGS . 3A through 3H are diagrams showing 
examples of the first touch input . In FIGS . 3A through 3H , 
the transparent display device 100 has a size that is greater 
than that of the external device 110 , and the external device 
110 is seen through the transparent display device 100 as 
shown in FIG . 3A . In the examples shown in FIGS . 3A 
through 3H , a result of sensing the first touch input may or 
may not be displayed on the transparent display device 100 . 
[ 0085 ] FIG . 3B shows an example in which the first touch 
input is drawn along a contour line of the external device 110 
that is seen through the transparent display device 100 . The 
contour line of the external device 110 may be referred to as 
a boundary of the screen of the external device 110 . The first 
touch input may be referred to as a first input that identifies 
the boundary of the screen of the external device 110 . The 
first touch input shown in FIG . 3B is based on drawing 
operation from a point S on the external device 110 that is 
seen through the transparent display device 100 along the 
contour line of the external device 110 to a point E . The 
point S denotes a start point of the touch operation , that is , 
a drawing operation along the contour line of the external 
device 110 . The point E denotes an end point of the touch 
operation along the contour line of the external device 110 . 
The point S and the point E may have the same display 
location ( or xy coordinates ) . However , the point S and the 
point E may be adjacent to each other so that a closed area 
may be set according to the touch operation for drawing 
along the contour line of the external device 110 . 
[ 0086 ] In FIG . 3B , the point S is a left uppermost corner 
in the contour line of the external device 110 , but is not 
limited thereto . That is , the point S may be an arbitrary point 
on the contour line of the external device 110 . The point E . 
is determined depending on the point S . 
[ 0087 ] In FIGS . 3C and 3D , the first touch input is based 
on independent touch operations at a first point and a second 
point on the transparent display device 100 . In FIGS . 3C and 
3D , the first point and the second point are in a diagonal 
relationship on the contour line of the external device 110 
that is seen through the transparent display device 100 . 
[ 0088 ] Referring to FIG . 3C , the first point is a left 
uppermost point P1 on the contour line of the external device 
110 , and the second point is a right lowermost point P2 on 
the contour line of the external device 110 . Because the point 

Pl and the point P2 are independently touched , the trans 
parent display device 100 may trace the contour line of the 
external device 110 that is seen through the transparent 
display device 100 based on information about my coordi 
nates of the point P1 and the point P2 on the transparent 
display device 100 . That is , ( x , y ) coordinate information of 
a right uppermost point and a left lowermost point of the 
contour line , which are not touched , is detected based on the 
( x , y ) coordinate information of the point P1 and the point 
P2 , and the detected points are connected to each other to 
trace the contour line of the external device 110 . 
[ 0089 ] Referring to FIG . 3D , the first point is a left 
lowermost point P3 on the contour line of the external device 
110 and the second point is a right uppermost point P4 on the 
contour line of the external device 110 . When the point P3 
and the point P4 are touched , the transparent display device 
100 may trace the contour line of the external device 110 that 
is seen through the transparent display device 100 based on 
the xy coordinate information of the point P3 and the point 
P4 on the transparent display device 100 . The tracing of the 
contour line may be performed in the same way as described 
with reference to FIG . 3C . 
[ 0090 ] FIGS . 3E through 3H show examples where the 
first touch input is based on a touch - and - drag operation 
connecting the first point and the second point to each other 
on the transparent display device 100 . In FIGS . 3E through 
3H , the first point and the second point are in the diagonal 
relationship with each other based on the contour line of the 
external device 110 that is seen through the transparent 
display device 100 . In the examples shown in FIGS . 3E 
through 3H , the first point may denote a start point S and the 
second point may denote an end point E . 
[ 0091 ] Referring to FIG . 3E , the point S is a left uppermost 
point on the contour line of the external device 110 and the 
point E is a right lowermost point on the contour line of the 
external device 110 . Since the touch - and - drag operation is 
performed toward the point E after touching the point S , the 
transparent display device 100 may trace the contour line of 
the external device 110 . That is , as shown in FIG . 3E , when 
a touch point according to the touch - and - drag operation is 
t1 , ( x , y ) coordinate information of a point t2 and a point t3 
on the contour line , wherein the points t2 and t3 are not 
touched , is detected based on the ( x , y ) coordinate informa 
tion of the point S and the ( x , y ) coordinate information of 
the point t1 , and then , the contour line of the external device 
110 may be traced by connecting the point S , the points t1 , 
t2 , and t3 based on the ( x , y ) information thereof . 
[ 0092 ] The transparent display device 100 may display an 
arrow or a block setting shown in FIG . 3E based on a current 
touching location to show variation of the touched location 
according to the dragging . When the touch - and - drag opera 
tion finishes at the point E , the transparent display device 
100 may end the arrow or the block setting display , and may 
display the contour line of the external device 110 . Other 
wise , the arrow or the block display status may be main 
tained . 
0093 ] FIG . 3F shows a case where the start point S of the 
touch - and - drag operation is the right uppermost point on the 
contour line of the external device 110 and the end point E 
is the left lowermost point on the contour line of the external 
device 110 . FIG . 3G shows a case where the start point S of 
the touch - and - drag operation is the left lowermost point on 
the contour line of the external device 110 and the end point 
E is the right uppermost point on the contour line of the 
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external device 110 . FIG . 3H shows a case where the start 
point S of the touch - and - drag operation is the right lower 
most point on the contour line of the external device 110 and 
the end point E is the left uppermost point on the contour line 
of the external device 110 . 
[ 0094 ] FIGS . 4A through 4E are diagrams showing other 
examples of the first touch input . In FIGS . 4A through 4E , 
the transparent display device 100 is larger than the external 
device 110 , and as shown in FIG . 4A , the external device 110 
is seen through the transparent display device 100 . In the 
examples shown in FIGS . 4A through 4E , a result of sensing 
the first touch input may or may not be displayed on the 
transparent display device 100 . 
[ 0095 ] In FIGS . 4A through 4E , the first touch input is 
based on a touch - based operation for adjusting a region with 
respect to guide information displayed on the transparent 
display device 100 , and the adjustable range of the guide 
information based on the touch operation is based on the 
contour line of the external device 110 that is seen through 
the transparent display device 100 . 
[ 0096 ] The guide information may be , for example , cam 
era focusing range information . The guide information may 
be displayed according to a request of a user of the trans 
parent display device 100 . For example , the request of the 
user may include a request for displaying guide information 
for executing the information display method according to 
the exemplary embodiment , or request for executing the 
information display method . 
[ 0097 ] As shown in FIG . 4A , when the external device 110 
is seen through the transparent display device 100 , the 
transparent display device 100 displays guide information 
G1 as shown in FIG . 4B . The guide information G1 may be 
displayed on the transparent display device 100 according to 
a command of a user of the transparent display device 100 . 
When performing the region adjusting operation of the guide 
information G1 toward four corners of the contour line of the 
external device in a state of contacting four points P5 , P6 , 
P7 , and P8 , as shown in FIG . 4C , the guide information , the 
region of which is adjusted , is displayed on the transparent 
display device 100 . 
[ 0098 ] Accordingly , the transparent display device 100 
may trace the contour line of the external device 110 
according to adjusted ( x , y ) coordinate values of the four 
points P5 , P6 , P7 , and P8 of the guide information G1 . The 
tracing of the contour line may be performed by connecting 
the changed ( x , y ) coordinate values of the points P5 , P6 , P7 , 
and P8 , but is not limited thereto . The changed ( x , y ) 
coordinate value of each point may be obtained by adding a 
variation amount according to the dragging operation to the 
original ( x , y ) coordinate value , but is not limited thereto . 
That is , according to two - touch operations , that is , touching 
the four points P5 , P6 , P7 , and P8 of the guide information 
G1 and touching the points representing the desired region , 
the original ( x , y ) coordinate values of the points may be 
updated to the ( x , y ) coordinate values of the second touched 
points . 
[ 0099 ] FIGS . 4D and 4E are diagrams showing examples 
of the region adjusting operation of the guide information 
G1 . Referring to FIG . 4D , the user moves touched point 
from the left uppermost point P5 of the guide information 
G1 to the left uppermost point of the contour line of the 
external device 110 after touching the point P5 . The left 
uppermost point in the contour line of the external device 

110 is a corner of the external device 110 , which corresponds 
to the point P5 of the guide information G1 . 
10100 ] Next , after touching the right lowermost point P8 
of the guide information G1 , the touched point is dragged to 
the right lowermost point in the contour line of the external 
device 110 , the region of the guide information G1 is moved 
from the points P6 , P7 , and P8 except for the left uppermost 
point P5 , and accordingly , the display state of the guide 
information G1 is changed as shown in FIG . 4C . 
[ 0101 ] According to the examples shown in FIGS . 4D , 4E , 
and 4C , after touching one point of the guide information 
G1 , the touched point is moved to a corresponding corner of 
the external device 110 , and then , the diagonal point of the 
guide information G1 is touched and dragged to the corre 
sponding corner of the external device 110 so as to change 
a display location of the guide information Gl or adjust 
displayed size of the guide information G1 . 
10102 ] The one point and the diagonal point in the guide 
information G1 are not limited to the examples shown in 
FIGS . 4D and 4E . For example , the point P6 of the guide 
information Gl is touched and dragged to the corresponding 
corner in the contour line of the external device 110 , and 
then , the point P7 that is in a diagonal relation with the point 
P6 is touched and dragged so that the other points P5 , P7 , 
and P8 of the guide information G1 may be moved to the 
corresponding corners in the contour line of the external 
device 110 . 
[ 0103 ] FIGS . 5A through 5E are diagrams showing 
examples of the first touch input in a case where the 
transparent display device 100 is smaller than the external 
device 110 . That is , as shown in FIG . 5A , when the trans 
parent display device 100 is smaller than the external device 
110 , the first touch input may be based on a touch operation 
of drawing along the contour line of the external device 110 
that overlaps the transparent display device 100 . Here , a 
direction of the touch operation , that is , drawing direction 
along the contour line , may not be limited to one direction . 
[ 0104 ] As shown in FIG . 5A , the transparent display 
device 100 may be smaller than the external device 110 . 
Accordingly , when an object to be selected is displayed at a 
location adjacent to a center on a screen of the external 
device 110 so that the first touch input shown in FIGS . 5B 
through 5E is not applied , the transparent display device 100 
may reduce a size of the external device 110 by using a 
zoom - out function of a camera to receive a first touch input 
and a second touch input . Here , the transparent display 
device 100 may detect a screen size of the external device 
110 according to a zoom - out magnification . 
0105 ] . Meanwhile , when the external device 110 is seen 
through the transparent display device 100 as shown in FIG . 
6A , the first touch input may be received when a touch 
operation of touching a start point S and dragging to the end 
point E along the contour line of the external device 110 that 
is seen through the transparent display device 100 . 
[ 0106 ] Also , the first touch input may be based on a touch 
operation for selecting screen information of the external 
device 110 , which is included in a menu 910 shown in FIG . 
9B and will be described later . The screen information may 
include at least one of screen size information of the external 
device 110 and screen type information of the external 
device 110 as described above . 
[ 0107 ] The screen size information may represent , for 
example , whether the screen size of the transparent display 
device 100 is equal to a screen size of the external device , 
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or certain size information such as A4 , B5 , 7 inches , 4 
inches , etc . as shown in FIG . 9B , but is not limited thereto . 
The first touch input may be based on a touch operation for 
selecting corresponding screen size from among the pieces 
of the screen size information . 
[ 0108 ] If the screen size of the transparent display device 
100 is different from the screen size of the external device 
110 , the transparent display device 100 may change the ( x , 
y ) coordinate information on the transparent display device 
100 according to the first touch input and the ( x , y ) coor 
dinate information on the transparent display device 100 
according to the second touch input into information accord 
ing to the screen size of the external device 110 . 
( 0109 ] For example , when the transparent display device 
100 has a screen size ( length , width , area , etc . ) of 4 inches 
and the external device 110 has a screen of 7 inches , the 
transparent display device 100 may change the coordinate 
information of the first touch input on the transparent display 
device 100 and the coordinate information of the second 
touch input on the transparent display device into coordinate 
information on the screen size of 7 inches , by using a 
function of converting the coordinate information of the 
screen size of 4 inches into coordinate information of the 
screen size of 7 inches . Here , the transparent display device 
100 may use relational information between the ( x , y ) 
coordinate information on the transparent display device 100 
according to the first touch input and the ( x , y ) coordinate 
information on the transparent display device 100 according 
to the second touch input ( for example , difference informa 
tion between the coordinate information ) . 
[ 0110 ] Also , if the transparent display device 100 has a 
screen size of 10 inches and the external device 110 has a 
screen size of 4 inches , the transparent display device 100 
may change the coordinate information of the first touch 
input on the transparent display device 100 and the coordi 
nate information of the second touch input on the transparent 
display device 100 into coordinate information on the screen 
size of 4 inches , by using a function of converting the 
coordinate information of the 10 - inch screen size into the 
coordinate information of 4 - inch screen size . 
[ 0111 ] The above described function of converting the 
coordinate information according to the screen size may be 
included in the external device 110 . When the external 
device 110 has the function of converting the coordinate 
information , the transparent display device 100 may trans 
mit the ( x , y ) coordinate information on the transparent 
display device 100 according to the first touch input , the ( x , 
y ) coordinate information on the transparent display device 
100 according to the second touch input , and the screen size 
information of the transparent display device 100 to the 
external device 110 . 
[ 0112 ] The screen type information may include informa 
tion representing whether the screen type of the external 
device 110 is a touch type or a non - touch type . If the screen 
of the external device 110 is the touch type screen , the 
external device 110 may recognize a region overlapping the 
transparent display device 100 and the external device 110 . 
Accordingly , the first touch input may not include informa 
tion relating to the contour line of the external device 110 , 
but may only include the information representing that the 
screen of the external device 110 is the touch type screen . 
[ 0113 ] In addition , in operation S201 of FIG . 2 , the second 
touch input is an input for selecting at least one object 
displayed on the external device 110 . The object that is 

displayed on the external device 110 is seen through the 
transparent display device 100 . The input for selecting the at 
least one object displayed on the external device 110 may be 
referred to as an input for selecting at least one position of 
the screen of the external device 110 . 
[ 0114 ] The second touch input may be based on at least 
one of a touch operation , that is , touching an arbitrary point 
on a contour line of an object that is seen through the 
transparent display device 100 and dragging the touched 
location along the contour line of the object , and a touch 
operation of writing along the object ( for example , text ) that 
is seen through the transparent display device 100 . The 
second touch input may be referred to as a touch input on the 
screen of the transparent display device 100 indicating 
position information ( or second position information ) of the 
object displayed on the screen of the external device 110 . 
The second touch input may be referred to as an input that 
selects a position of the screen of the external device 110 
viewable through the transparent display device 100 . The 
object is displayed on the screen of the external device 110 
at the position . The position comprises one of a coordinate 
position of the screen of the external device 110 viewable 
through the transparent display device 100 and an area of the 
screen of the external device 110 viewable through the 
transparent display device 100 . 
[ 0115 ] FIGS . 6A through Care diagrams showing 
examples of the second touch input according to the exem 
plary embodiment . 
[ 0116 ] FIG . 6A shows the second touch input based on a 
touch operation of drawing along a contour line of an object 
and the first touch input based on a touch operation of 
drawing along the contour line of the external device 110 . 
[ 0117 ] That is , referring to FIG . 6A , the first touch input 
is received according to the touch operation of touching the 
point S and drawing a line to the point E along the contour 
line of the external device 110 , and the second touch input 
is received according to the touch operation of drawing a 
line along with a contour line of an icon . The touch operation 
of drawing a line along the contour line of the icon is 
performed by touching a point S1 and drawing a line to a 
point El along the contour line of the icon that is an object , 
and accordingly , the second touch input is received . The start 
point and the end point of the touch operation for drawing 
along the contour line of the icon are not limited to the 
examples shown in FIG . 6A . That is , the start point is an 
arbitrary point in the contour line of the icon , and the end 
point is determined according to the start point as described 
above . In FIG . 6A , the object displayed on the external 
device 110 is an icon , but the object displayed on the 
external device 110 may be another type of object , as 
discussed below . 
[ 0118 ] Also , the touch operation between the start point 
and the end point of the touch operation for drawing along 
the contour line of the object may be performed continu 
ously or discontinuously . If the touch operation is performed 
discontinuously , the end point of the touch operation for 
drawing along the contour line of the object may be 
changed . 
[ 0119 ] For example , the touch operation for drawing along 
the contour line of the object in FIG . 6A starts from the start 
point S1 and stops at a left lowermost point of the object , and 
then , the touch operation starts again from the start point Si 
or the end point E1 to the left lowermost point of the object . 
In this case , the end point is the left lowermost point of the 
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object , and the end point El may be a connection point for 
connecting the contour line according to the touch operation . 
The point where the touch operation stops is not limited to 
the above example . That is , the touch operation may be 
stopped at an arbitrary point on the contour line of the object , 
or at a plurality of points on the contour line of the object . 
[ 0120 ] FIG . 6B shows an example where the second touch 
input is received based on a writing touch operation along 
the object ( text ) . That is , FIG . 6B shows a second touch 
input based on the touch operation for writing an alphabet 
character P . As such , whereas the icon displayed on the 
external device 110 in FIG . 6A constituted the object , the 
alphabet character P is the object displayed on the external 
device 110 in FIG . 6B . The second touch input based on the 
object writing touch operation may be performed by touch 
ing an arbitrary point in the text , and then , writing along the 
text . For example , after touching a point 601 , a writing touch 
operation along the object ( text ) may be performed in a 
direction denoted by an arrow of FIG . 6B . However , the start 
point of the object writing touch operation is not limited to 
the example shown in FIG . 6B , that is , an arbitrary point of 
the object may be the start point . In addition , the object 
writing touch operation may be performed continuously or 
discontinuously . When the object writing touch operation is 
performed discontinuously , at least one connection point as 
described above may be included between the start point and 
the end point . 
[ 0121 ] FIGS . 7A and 7B are diagrams showing examples 
of a screen for describing the first touch input and the second 
touch input , in a case where the transparent display device 
100 has a screen that is larger than that of the external device 
110 . That is , as shown in FIG . 7A , when the external device 
110 is seen through the transparent display device 100 , the 
first touch input is based on the touch operation for drawing 
along the contour line of the external device 110 and the 
second touch input is based on the touch operation for 
drawing along the contour line of the object displayed on the 
external device 110 . 
[ 0122 ] FIGS . 8A through 8G are diagrams showing other 
examples for illustrating the first touch input and the second 
touch input in a case where the transparent display device 
100 is smaller than the external device 110 . FIGS . 8A 
through 8G shows examples in which pieces of an object 
that is displayed on the external device 110 are arranged by 
adjusting the overlapping locations of the transparent dis 
play device 100 and the external device 110 . Therefore , in 
the examples shown in FIGS . 8A through 8G , the transpar 
ent display device 100 displays information of sensing the 
second touch input on the transparent display device 100 . 
( 0123 ] That is , when the screen displayed on the external 
device 110 is shown as FIG . 8A , the transparent display 
device 100 overlaps the external device 110 as shown in 
FIG . 8B . Here , the first touch input is based on a touch 
operation for drawing along the contour line of the external 
device 110 ( 801 ) , and the second touch input is based on a 
touch operation for drawing along a contour line of the 
object ( 802 ) . Here , information of sensing the second touch 
input ( 802 ) is displayed on the transparent display device 
100 . 
[ 0124 ] The transparent display device 100 detects rela 
tional information between ( x , y ) coordinate information on 
the transparent display device 100 according to the first 
touch input and ( x , y ) coordinate information on the trans 
parent display device 100 according to the second touch 

input in FIG . 8B , and stores the detected information . The 
relational information detected by the transparent display 
device 100 may include a difference between the ( x , y ) 
coordinate information on the transparent display device 100 
according to the first touch input and the ( x , y ) coordinate 
information on the transparent display device 100 according 
to the second touch input . The external device 110 may 
recognize the object selected by the transparent display 
device 100 in FIG . 8B according to the ( x , y ) coordinate 
information according to the first touch input , the ( x , y ) 
coordinate information according to the second touch input , 
and the above relational information . 
[ 0125 ] For example , when the coordinate information 
according to the first touch input ( 801 ) includes coordinates 
from ( x ( 1 ) , y ( 1 ) ) to ( x ( 1 + m ) , y ( 1 + m ) ) , the coordinate infor 
mation according to the second touch input ( 802 ) includes 
coordinates from ( x ( i ) , y ( i ) ) to x ( ( i + j ) , y ( i + j ) ) , and the 
number of pieces of the coordinate information obtained by 
the first touch input and the number of pieces of the 
coordinate information obtained by the second touch input 
are equal to each other , the transparent display device 100 
may obtain relational information from coordinates ( x ( 1 ) - x 
( i ) , y ( 1 ) - y ( i ) ) to ( x ( 1 + m ) - x ( i + j ) , y ( 1 + m ) - y ( i + j ) ) . Here , m , i , 
and j are natural numbers that are equal to or greater than 2 . 
f0126 ] . However , the number of pieces of coordinate infor 
mation on the transparent display device 100 according to 
the first touch input and the number of pieces of coordinate 
information on the transparent display device 100 according 
to the second touch input may be different from each other . 
In this case , the transparent display device 100 may detect 
the above relational information by sampling the coordinate 
information obtained by the first touch input and the coor 
dinate information obtained by the second touch input . A 
target to be sampled may be determined according to the 
display location thereof . 
[ 0127 ] Next , as shown in FIG . 8C , when the transparent 
display device 100 overlaps the external device 110 , the first 
touch input is based on a touch operation for drawing along 
the contour line of the external device 110 ( 803 ) and the 
second touch input is based on a touch operation for drawing 
along the contour line of the object ( 804 ) . Here , information 
of sensing the second touch input ( 804 ) is displayed on the 
transparent display device 100 . 
[ 0128 ] Accordingly , the image of the object displayed on 
the transparent display device 100 may include the infor 
mation of sensing the second touch input ( 802 ) in FIG . 8B , 
as shown in FIG . 8C . The transparent display device 100 
detects the coordinate information according to the first 
touch input and the second touch input and the relational 
information between the coordinate information in FIG . 8C 
and stores the detected information as described with refer 
ence to FIG . 8B . Here , the transparent display device 100 
stores the coordinate information and the relational infor 
mation between the coordinate information detected in the 
process of FIG . 8B and the coordinate information and the 
relational information between the coordinate information 
detected in the process of FIG . 8C to be distinguished that 
the coordinated information and the relational information 
are detected from each other process . 
[ 0129 ] As shown in FIG . 8D , when the transparent display 
device 100 overlaps the external device 110 , the first touch 
input is based on a touch operation for drawing along the 
contour line of the external device 110 ( 805 ) and the second 
touch input is based on a touch operation for drawing along 
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the contour line of the object ( 806 ) . Here , the second touch 
input may further include a touch operation for filling inside 
the contour line of the object . Information of sensing the 
second touch input ( 806 ) is displayed on the transparent 
display device 100 . Accordingly , the image of the object 
displayed on the transparent display device 100 may include 
an image including the information of sensing the second 
touch input in the processes shown in FIGS . 8B and 8C . 
[ 0130 ] The transparent display device 100 detects and 
stores the coordinate information on the transparent display 
device 100 according to the first touch input and the second 
touch input in the process shown in FIG . 8D and the 
relational information between the coordinate information , 
as described with reference to FIG . 8B . When storing the 
information , the transparent display device 100 stores the 
detected coordinate information and the relational informa 
tion to be distinguished from the coordinate information and 
the relational information obtained in the processes shown in 
FIGS . 8B and 8C . 
[ 0131 ] As shown in FIG . 8E , when the transparent display 
device 100 overlaps the external device 110 , the first touch 
input is based on a touch operation for drawing along the 
contour line of the external device 110 ( 807 ) , and the second 
touch input is based on a touch operation for drawing along 
the contour line of the object ( 808 ) . Here , the second touch 
input may further include a touch operation for filling inside 
the contour line of the object . Information of sensing the 
second touch input ( 808 ) is displayed on the transparent 
display device 100 . Accordingly , the image of the object 
displayed on the transparent display device 100 may be the 
image including all the information of sensing the second 
touch input in processes shown in FIGS . 8B , 8C , and 8D . 
[ 0132 ] The transparent display device 100 obtains coor 
dinate information on the transparent display device 100 
according to the first touch input ( 807 ) and the second touch 
input ( 808 ) in FIG . 8E and the relational information 
between the coordinate information , and stores the detected 
information . Here , the transparent display device 100 stores 
the detected coordinate information and the relational infor 
mation obtained in the process of FIG . SE to be distin 
guished from the coordinate information and the relational 
information obtained in the processes shown in FIGS . 8B 
through 8D . 
[ 0133 ] When the transparent display device 100 and the 
external device 110 overlap each other as shown in FIG . 8F , 
the first touch input is based on a touch operation for 
drawing along the contour line of the external device 110 
( 809 ) and the second touch input is based on a touch 
operation for writing along a text “ RABBIT ” ( 810 ) . Here , 
information of sensing the second touch input ( 810 ) is 
displayed on the transparent display device 100 . Accord 
ingly , the image of the object displayed on the transparent 
display device 100 is an image including all the information 
of sensing the second touch inputs in the processes shown in 
FIGS . 8B through 8E . The transparent display device 100 
obtains coordinate information on the transparent display 
device 100 according to the first touch input and the second 
touch input in FIG . 8F and the relational information 
between the coordinate information , and stores the detected 
information as shown in FIGS . 8B through 8E . 
[ 0134 ] According to displaying information of sensing the 
second touch inputs in the processes shown in FIGS . 8B 
through 8F on the transparent display device 100 , the 
information of sensing the second touch inputs is displayed 

on the transparent display device 100 as shown in FIG . 8G . 
As described above , by displaying the information of sens 
ing the second touch inputs on the transparent display device 
100 when the second touch input is received , a displaying 
location about the object , which would be transmitted from 
the external device 110 , may be determined in advance . 
[ 0135 ] Also , the processes shown in FIGS . 8B through 8F 
may be performed after changing a location of the transpar 
ent display device 100 or moving the transparent display 
device 100 to arrange pieces of the object displayed on the 
external device 110 . Therefore , the transparent display 
device 100 may clearly distinguish the first touch input and 
the second touch input from each other in each screen . For 
example , after receiving the first touch input and the second 
touch input in FIG . 8B , the transparent display device 100 
changes its location or moves , and then , receives the first 
touch input and the second touch input according to the 
process of FIG . 8C to select the object displayed on the 
external device 110 as shown in FIG . 8C . Therefore , the first 
and second touch inputs in the process of FIG . 8B and the 
first and second touch inputs in the process of FIG . 8C may 
be distinguished from each other via sensing of the location 
variation or the moving of the transparent display device 
100 . 
[ 0136 ] FIGS . 9A through 9C are diagrams showing 
examples of screen for describing the first and second touch 
inputs . 
[ 0137 ] Referring to FIG . 9A , the transparent display 
device 100 and the external device 110 have the same size . 
Referring to FIG . 9B , a first touch input operation is per 
formed based on a menu 910 displayed on the transparent 
display device 100 , and a second touch input is based on a 
touch operation for setting a closed region with respect to a 
sun , a tap - based touch operation with respect to a cloud , and 
a touch operation for drawing a contour line of a flower . The 
closed region shown in FIG . 9B is not limited thereto . For 
example , the closed region may be set as various types of 
closed loops in the transparent display device 100 . 
[ 0138 ] FIGS . 10A through 10D are diagrams showing 
examples of the screens for describing a first touch input and 
a second touch input based on an augmented reality service . 
[ 0139 ] FIG . 10A shows a case where information about 
the external device 110 based on the augmented reality 
service is displayed adjacent to the external device 110 that 
is seen through the transparent display device 100 . The 
information about the external device 110 based on the 
augmented reality service may be provided from the external 
device 110 , another external device , or a server based on a 
physical locations between the transparent display device 
100 and the external device 110 . 
[ 0140 ] The information about the external device 110 
based on the augmented reality service may be provided 
using an access point . When the transparent display device 
100 and the external device 110 are located within a com 
munication area of the same access point , physical locations 
of the transparent display device 100 and the external device 
110 may be estimated by using an indoor sensor capable of 
estimating a physical location of a device such as a geo 
magnetic sensor , an acceleration sensor , a gyro sensor , and 
an altitude sensor mounted in the device . Thus , the infor 
mation about the external device 110 based on the aug 
mented reality service may be provided from the above 
described other external device or the server according to the 
estimated physical locations . 
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[ 0141 ] Otherwise , the transparent display device 100 
receives or reads , from the external device 110 , information 
that is necessary for receiving information based on the 
augmented reality service about the external device 110 ( for 
example , mark information for recognizing the external 
device 110 ) using short distance communication such as 
NFC , and then , collects and displays the information based 
on the augmented reality service about the external device 
110 from the server or the above described other external 
device . 
[ 0142 ] The information about the external device 110 seen 
through the transparent display device 100 based on the 
augmented reality service may include a name of the device , 
a name of the owner , and contents of the external device , 
which may be shared with other devices , as shown in FIG . 
10A , but is not limited thereto . 
10143 ] When displaying the information about the exter 
nal device 110 based on the augmented reality service as 
shown in FIG . 10A , the first touch input may be based on an 
operation of setting a touch - based closed region about the 
external device 110 as shown in FIG . 10B . The touch - based 
closed region is not limited to the example shown in FIG . 
10B . 
[ 0144 ] According to receipt of the first touch input , infor 
mation about a shared folder may be displayed on the 
transparent display device 100 as shown in FIG . 10C . The 
information about the shared folder may be information 
based on the augmented reality service , or information that 
is received from the external device 110 when the first touch 
input is transmitted to the external device 110 . Here , the 
screen displayed on the external device 110 may not display 
the information about the shared folder . 
[ 0145 ] When the second touch input according to the 
operation of setting the touch - based closed region or tap 
based touch operation on a desired folder is received based 
on the information about the shared folder displayed on the 
transparent display device 100 as shown in FIG . 10C , 
available pictures may be displayed as shown in FIG . 10D . 
The screen of the external device 110 may not display the 
available pictures shown in FIG . 10D . 
[ 0146 ] The transparent display device 100 may perform 
the second touch input operation by an operation of setting 
a touch - based closed region on a desired picture from among 
the available pictures shown in FIG . 10D . 
[ 0147 ] Meanwhile , in operation S202 of FIG . 2 , the trans 
parent display device 100 requests the external device 110 
for information about at least one selected object , based on 
the first and second touch inputs . A signal requesting the 
information about the object may include the coordinate 
information on the transparent display device 100 according 
to the first and second touch inputs and / or relational infor 
mation between the coordinate information . 
[ 0148 ] Otherwise , the signal requesting the information 
related to the object may include coordinate information on 
the external device 110 according to the first and second 
touch inputs , wherein the coordinate information is con 
verted by using the coordinate information converting func 
tion of the transparent display device 100 , and / or relational 
information between the coordinate information . The coor 
dinate information on the external device 110 according to 
the second touch input may be coordinate information of the 
object that is displayed on the external device 110 . 
[ 0149 ] The signal requesting the information related to the 
object may further include a signal requesting relation 

information with the object . The signal requesting relation 
information with the object may include , for example , 
information for requesting a folder and objects included in 
the folder , when the object selected according to the second 
touch input is the folder . The objects included in the folder 
may be referred to as objects that are not displayed on the 
external device 110 . 
[ 0150 ] The signal requesting the information related to the 
object may include coordinate information on the transpar 
ent display device 100 according to the first and second 
touch inputs , and screen size information of the transparent 
display device 100 . In this case , the external device 110 may 
detect coordinate information on the external device 110 
according to the first and second inputs based on the 
information transmitted from the transparent display device 
100 and the screen information of the external device 110 . 
The coordinate information on the external device 110 may 
be detected by the processes described with reference to 
FIGS . 8B through 8F , but is not limited thereto . 
[ 0151 ] The signal requesting the information related to the 
object may include various pieces of information that may 
be estimated by the examples of the first and second touch 
inputs described with reference to FIGS . 3 through 10D . 
[ 0152 ] In operation S203 , the transparent display device 
100 receives information related to the selected object from 
the external device 110 , and in operation S204 , the trans 
parent display device 100 displays the received information 
related to the object on the transparent display device 100 . 
[ 0153 ] The information related to the object may include 
at least one other object having the same display type as that 
of the object selected by the second touch input . The other 
object has a different display location on the external device 
110 from that of the selected object . That is , as shown in 
FIG . 6B , when the second touch input is received based on 
the touch operation for writing the text P , the transparent 
display device 100 may receive all of the text Ps that are 
displayed at different locations on the external device 110 
from the external device 110 , and displays the received text . 
[ 0154 ] Here , the display locations of the received infor 
mation on the transparent display device 100 may similarly 
correspond to the display locations on the external device 
110 . If there are a plurality pieces of received information , 
the transparent display device 100 receives information 
about display coordinates on the external device 110 , detects 
information about display coordinates on the transparent 
display device 100 by using the screen size information of 
the transparent display device 100 and the display coordi 
nate information transmitted from the external device 110 , 
and displays the plurality of objects by using the detected 
coordinate information . The coordinate information may be 
detected by the coordinate information converting operation 
that is described above . 
[ 0155 ] However , the external device 110 may detect infor 
mation about coordinates on the transparent display device 
100 by using the screen size information of the transparent 
display device 100 and the information about the display 
coordinates of the plurality pieces of the object information 
on the external device 110 , and may transmit the detected 
coordinate information and the object information to the 
transparent display device 100 . Then , the transparent display 
device 100 may display the objects based on the received 
coordinate information . 
[ 0156 ] In operation S203 , the information about the 
selected object transmitted from the external device 110 may 
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include information relating to the selected object . The 
information relating to the object may include information 
that is not displayed on the external device 110 ( for example , 
information about objects included in a folder ) as described 
above . 
[ 0157 ] In operation S204 , displaying the received infor 
mation on the transparent display device 100 may include 
displaying the received information at similar locations as 
those of the external device 110 as shown in FIGS . 6C , 7C , 
and 9C . However , when the second touch input is received 
as shown in FIG . 10D , pictures Pic1 , Pic5 , and Pich , which 
are the selected objects , are received . Thus , the transparent 
display device 100 may display the received pictures Picl , 
Pic5 , and Pich sequentially or on locations based on the 
screen shown in FIG . 10D . The received information may be 
stored in a clip board in the transparent display device 100 , 
or may be displayed on a clip board after generating the clip 
board . 
[ 0158 ] FIG . 11 is a flowchart illustrating a method of 
displaying information in a transparent display device 
according to another exemplary embodiment . The method 
illustrated in FIG . 11 includes an editing function . 
[ 0159 ] In operation S1101 , the transparent display device 
100 receives a first touch input and a second touch input . The 
first and second touch inputs are the same as those described 
with reference to FIGS . 2 through 10 . 
[ 0160 ] In operation S1102 , the transparent display device 
100 requests the external device 110 for information related 
to an object based on the first and second touch inputs . The 
request for the information related to the object is the same 
as that described in operation S201 of FIG . 2 . 
[ 0161 ] In operation S1103 , the transparent display device 
100 receives information corresponding to the request from 
the external device 110 . The information related to the object 
that is received is the same as that described in operation 
S203 . 
[ 0162 ] In operation S1104 , the transparent display device 
100 displays the received information the transparent dis 
play device 100 . 
[ 0163 ] In operation S1105 , the transparent display device 
100 edits the received information that is displayed on the 
transparent display device 100 according to a user input . 
[ 0164 ] That is , when the received object is displayed on 
the transparent display device 100 as shown in FIG . 7C and 
a touch - based user input for combining the objects ( 701 and 
702 ) is received , the transparent display device 100 displays 
a screen on which the objects are combined as shown in FIG . 

[ 0166 ] The editing operation in operation S1105 is not 
limited to the combination of the objects as shown in FIGS . 
7C and 7D . The editing may include various edits on the 
object , such as change in the shape of the object or change 
in the content of the object , and an edit on the screen 
including the object . 
[ 0167 ] The transparent display device 100 may perform 
the above editing operation based on an interaction with the 
external device 110 . Accordingly , the information displayed 
on the external device 110 may reflect the editing result in 
the transparent display device 100 in real - time . The editing 
result may be stored in the external device 110 only , in the 
transparent display device 100 only , or in both the devices 
100 and 110 , according to the user input in the transparent 
display device 100 . 
[ 0168 ] FIG . 12 is a flowchart illustrating a method of 
displaying information in a transparent display device 
according to another exemplary embodiment . In FIG . 12 , the 
transparent display device 100 is flexible , and a front portion 
and a rear portion of the transparent display device 100 may 
be transformed or deformed according to a touch - based 
input . The external device 110 has a touch screen . 
10169 ] . In operation S1201 , a touch input for selecting an 
object displayed on the external device 110 that is seen 
through the transparent display device 100 is received . Here , 
the received touch input may correspond to the second touch 
input described with reference to FIGS . 2 through 10 . 
[ 0170 ] In operation S1202 , front and rear surface portions 
of the transparent display device 100 to which the touch 
input is received are deformed to protrude toward the 
external device 110 . 
[ 0171 ] FIGS . 13A and 13B are side views showing a 
relation between the transparent display device 100 that is 
flexible and has the front and rear surface portions 1301 and 
1302 that are deformed together according to the touch 
based input , and the external device 110 . 
[ 0172 ] FIG . 13A is a side view showing the transparent 
display device 100 and the external device 110 overlapping 
each other before the touch input is received . 
101731 . FIG . 13B shows a case where the front and rear 
surface portions 1301 and 1302 of the transparent display 
device 100 are transformed together to touch a touch screen 
1303 of the external device 110 according to the touch - based 
user input to the front surface portion 1301 of the transparent 
display device 100 . The rear surface portion 1302 of the 
transparent display device 100 may be configured as a 
constant voltage type so that the touch screen of the external 
device 110 may recognize a contact portion of the rear 
surface portion 1302 of the transparent display device 100 as 
a touch - based input ; however , the present invention is not 
limited thereto . That is , the rear surface portion 1302 may be 
configured according to a touch sensing type of the touch 
screen 1303 in the external device 110 . 
10174 ] . Meanwhile , in operation S1203 , the transparent 
display device 100 receives information related to the 
selected object from the external device 110 based on the 
touch input due to the contact between the rear surface 
portion 1302 of the transparent display device 100 and the 
external device 110 . 
[ 0175 ] In operation S1204 , the transparent display device 
100 displays the received information . 
[ 0176 ] FIG . 14 is a flowchart illustrating a method of 
displaying information in a transparent display device 100 
according to another exemplary embodiment . FIG . 14 shows 

7D . 
[ 0165 ] The user inputs 701 and 702 may be received via 
various touch - based operations . For example , the user inputs 
701 and 702 may be performed as various touch - based 
operations , for example , a touch - based operation for long 
touching the object to be moved and dragging the object to 
a desired location of the object to be combined , a touch 
based operation for long touching the object to be moved 
and long - touching the desired location of the object to be 
combined , a touch - based operation for setting a touch - based 
closed region on the object to be moved and long - touching 
the desired location of the object to be combined , or a 
touch - based operation for setting a touch - based closed 
region on the object to be moved , setting a touch - based 
closed region on the desired location of the object to be 
combined , and connecting the closed regions . 
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a case where the information related to the object displayed 
on the external device 110 and the screen size information 
are transmitted based on a local area wireless communica 
tion between the transparent display device 100 and the 
external device 110 . 
[ 0177 ] In operation S1401 , the transparent display device 
100 receives the information related to the object displayed 
on the external device 110 and the screen size information of 
the external device 110 via the local area wireless network . 
The local area wireless communication may include NFC , 
Bluetooth communication , Wi - Fi direct communication and 
IR association communication , but is not limited thereto . 
[ 0178 ] In operation S1402 , the transparent display device 
100 checks whether the transparent display device 100 
overlaps the external device 110 . The checking in the 
operation S1402 may including checking the intention of the 
user to display the object displayed on the external device 
110 that is seen through the transparent display device 100 
on the transparent display device 100 according to the touch 
input to the transparent display device 100 . The intention of 
the user may be interpreted as the intention to select an 
object to be displayed on the transparent display device 100 . 
[ 0179 ] The checking operation may be performed by 
disposing a contact sensor on the rear surface portion of the 
transparent display device 100 or transmitting a sensing 
result sensed by a contact sensor disposed on a front surface 
portion of the external device 110 to the transparent display 
device 100 via the local area wireless communication , but is 
not limited thereto . 
[ 0180 ] Also , in the operation S1402 , the transparent dis 
play device 100 and the external device 110 may overlap so 
that the external device 110 may be included within the 
screen of the transparent display device 100 when the 
external device 110 is smaller as shown in FIG . 3A , but is 
not limited thereto . If the transparent display device 100 is 
smaller than the external device 110 as shown in the example 
of FIG . 4A , a part of the external device 110 may overlap the 
transparent display device 100 , but is not limited thereto . 
When the transparent display device 100 and the external 
device 110 have equal sizes as shown in FIG . 9A , the 
overlapping surfaces of the transparent display device 100 
and the external device 110 may be the same as each other . 
[ 0181 ] In operation S1402 , if it is determined that the 
transparent display device 100 and the external device 110 
overlap each other , the transparent display device 100 dis 
plays the information related to the object displayed on the 
external device 110 by using the information transmitted via 
the local area wireless communication according to the user 
input in operation S1403 . The user input in the operation 
S1403 may include a request for displaying the object 
displayed on the external device 110 that is seen through the 
transparent display device 100 , but is not limited thereto . 
[ 0182 ] FIG . 15 is a flowchart illustrating a method of 
displaying information in a transparent display device 
according to another exemplary embodiment . FIG . 15 shows 
a case where information obtained by photographing the 
external device 110 using a camera function of the trans 
parent display device 100 is displayed on the transparent 
display device 100 according to a user input . 
[ 0183 ] In operation S1501 , the transparent display device 
100 photographs an object displayed on the external device 
110 by using the camera function . 
[ 0184 ] In operation S1502 , the transparent display device 
100 determines whether the transparent display device 100 

and the external device 110 overlap each other . Determining 
whether the transparent display device 100 and the external 
device 110 overlap each other may be performed in the same 
manner as that of operation S1402 described above . 
[ 0185 ] In operation S1503 , if it is determined that the 
transparent display device 100 and the external device 110 
overlap each other , the transparent display device 100 dis 
plays the object displayed on the external device 110 that is 
photographed according to the user input . The user input 
may include a request for outputting the object displayed on 
the photographed external device 110 , but is not limited 
thereto . 
[ 0186 ] FIG . 16 is a functional block diagram of the 
transparent display device 100 according to an exemplary 
embodiment . 
[ 0187 ] Referring to FIG . 16 , the transparent display device 
100 may include a transparent display 1610 , a storage 1620 , 
a communication interface 1630 , a processor 1640 , and a 
sensor 1650 . However , the transparent display device 100 
may further include additional components other than those 
shown in FIG . 16 . For example , the transparent display 
device 100 may include an interface , such as a universal 
serial bus ( USB ) or a camera module . 
[ 0188 ] The transparent display 1610 is configured so that 
the object displayed on a screen of the external device 110 
may be seen through the transparent display 1610 and may 
be configured to receive a touch - based input . The transpar 
ent display unit 1610 may be formed in various types , for 
example , a transparent liquid crystal display ( LCD ) type , a 
transparent thin - film electroluminescent panel ( TFEL ) type , 
a transparent OLED type , or a projection type . Hereinafter , 
examples of the structure of the transparent display 1610 
will be described below . 
[ 0189 ] The transparent LCD type is a transparent display 
device formed by removing a backlight unit from a currently 
used LCD device and using a pair of polarization plates , an 
optical film , a transparent thin film transistor ( TFT ) , and a 
transparent electrode . The transparent display device may be 
referred to as a transparent display . In case of the transparent 
LCD device , a transmittance is degraded due to the polar 
ization plates or the optical film and optical efficiency is 
reduced since peripheral light is used instead of the back 
light unit ; however , a large size transparent display may be 
realized . 
[ 0190 ] The transparent TFEL type is a transparent display 
device using an alternating current ( AC ) type inorganic thin 
film EL display ( AC - TFEL ) including a transparent elec 
trode , an inorganic phosphor , and an insulating film . The 
AC - TFEL emits light when accelerated electrons pass 
through the inorganic phosphor to excite the phosphor . If the 
transparent display unit 1610 is the transparent TFEL type , 
the processor 1640 may adjust the electrons to be projected 
to an appropriate location to determine a location displaying 
the information . Since the inorganic phosphor and the insu 
lating film are transparent , the transparent display may be 
easily obtained . 
10191 ] Otherwise , the transparent OLED type is a trans 
parent display device using an OLED that emits light by 
itself . Since an organic emission layer is transparent , the 
OLED may serve as the transparent display device provided 
that both electrodes are realized as transparent electrodes . In 
the OLED , electrons and holes are injected from both sides 
of the organic emission layer to be combined in the organic 
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emission layer and emit light . The transparent OLED device 
may display the information by injecting the electrons and 
holes to desired locations . 
[ 0192 ] FIG . 17 is a diagram showing a detailed structure 
of the transparent display 1610 that is formed as the trans 
parent OLED type . However , the transparent display 1610 is 
not limited to the example shown in FIG . 17 . 
[ 0193 ] Referring to FIG . 17 , the transparent display 1610 
includes a transparent substrate 1702 , a transparent transis 
tor layer 1703 , a first transparent electrode 1704 , a trans 
parent organic emission layer 1705 , a second transparent 
electrode 1706 , and a connection electrode 1707 . 
[ 01941 . The transparent substrate 1702 may be formed of a 
polymer material that is transparent such as plastic , or a 
glass material . The material forming the transparent sub - 
strate 1702 may be determined according to environment in 
which the transparent display device 100 is used . For 
example , the polymer material is light and flexible , and thus 
may be applied to a portable display device . The glass 
material may be applied to show windows or general win 
dows . 
[ 0195 ] The transparent transistor layer 1703 is a layer 
including a transistor that is fabricated by replacing opaque 
silicon used in a conventional TFT with an organic material 
such as transparent zinc oxide or titanium oxide . In the 
transparent transistor layer 1703 , a source , a gate , a drain , 
and various dielectric layers 1708 and 1709 are formed , and 
the connection electrode 1707 for electrically connecting the 
drain to the first transparent electrode 1704 may be formed . 
The transparent transistor layer 1703 includes a plurality of 
transparent transistors that are distributed throughout the 
entire display surface of the transparent display device 100 . 
The processor 1640 applies a control signal to the gate in 
each of the transistors in the transparent transistor layer 1703 
to drive the corresponding transparent transistor and display 
information . 
[ 0196 ] The first transparent electrode 1704 and the second 
transparent electrode 1706 are disposed at opposite sides to 
each other while the transparent organic emission layer 1705 
is interposed . The first transparent electrode 1704 , the trans 
parent organic emission layer 1705 , and the second trans 
parent electrode 1706 form an organic light - emitting diode 
( OLED ) . 
[ 0197 ] The transparent OLED may be classified as a 
passive matrix OLED ( PMOLED ) and an active matrix 
OLED ( AMOLED ) according to a driving method thereof . 
The PMOLED has a structure in which cross points between 
the first and second transparent electrodes 1704 and 1706 
form pixels . However , in the AMOLED , a TFT is disposed 
to drive each of the pixels . 
[ 0198 ] Each of the first and second transparent electrodes 
1704 and 1706 includes a plurality of line electrodes , 
arranged perpendicularly to each other . For example , if the 
line electrodes of the first transparent electrode 1704 are 
arranged in a transverse direction , the line electrodes of the 
second transparent electrode 1706 are arranged in a longi 
tudinal direction . Accordingly , there are a plurality of cross 
ing areas formed between the first and second transparent 
electrodes 1704 and 1706 . The transparent transistor is 
connected to each of the crossing areas . 
[ 0199 ] The processor 1640 generates a potential difference 
in each of the crossing areas by using the transparent 
transistor . The electrons and holes are induced to the trans - 
parent organic emission layer 1705 from the first and second 

electrodes 1704 and 1706 within the crossing area where the 
potential difference is generated , and then , combined with 
each other to emit light . On the other hand , the crossing area 
where the potential difference is not generated does not emit 
light , and accordingly , background image of the rear surface 
is seen as it is . 
[ 0200 ] Indium tin oxide ( ITO ) may be used as the first and 
second transparent electrodes 1704 and 1706 . Otherwise , a 
newly developed material such as graphene may be used . 
Graphene is a material of a honeycomb - shaped plane struc 
ture in which carbon atoms are connected to each other and 
having a transparent property . Otherwise , the transparent 
organic emission layer 1705 may be formed of various 
materials . 
( 0201 ] In addition , as described above , the transparent 
display 1610 may be formed as the projection type , as well 
as the transparent LCD type , the transparent TFEL type , and 
the transparent OLED type . The projection type is a method 
of displaying an image by projecting the image to a trans 
parent screen such as a head - up display . 
[ 0202 ] Also , the transparent display 1610 may be a dual 
touchable touch screen , or may be a touch screen , a front 
surface of which is only touchable . 
[ 0203 ] The transparent display 1610 displays information 
including the object processed in the transparent display 
device 100 . The information may include information 
except for the object . The information except for the object 
may denote information that is displayed , but may not be 
selected by the user input . 
0204 ] The transparent display 1610 is formed as a trans 
parent device , and a transparency of the transparent display 
1610 may be adjusted by adjusting light transmittance of the 
transparent device or by adjusting RGB value of each pixel . 
[ 0205 ] Also , the transparent display 1610 may have a 
structure in which an OLED and an LCD are combined . In 
the transparent display 1610 , the OLED may be located 
adjacent to a front surface input portion , and the LCD may 
be located adjacent to a rear surface input portion . In a case 
where the transparent display 1610 has the above combined 
structure , the transparent display 1610 maintains a transpar 
ent state such as the glass during power - off status , and when 
power is applied , the LCD blocks the light so that the 
transparent display 1610 becomes opaque . 
[ 0206 ] The transparent display 1610 receives a touch input 
of the user through the front surface input unit . The screen 
displayed on the transparent display 1610 may include a user 
interface ( UI ) or a graphic user interface ( GUI ) . Also , the 
transparent display 1610 may receive and display the infor 
mation related to the object from the external device 110 
according to the touch input ( the first and second touch 
inputs ) of the user on the object displayed on the external 
device 110 that is seen through the transparent display unit 
1610 . 
[ 0207 ] The storage 1620 stores at least one program that is 
configured to execute the information display method in the 
transparent display 1610 . The storage unit 1620 may include 
a non - volatile memory such as a high speed random access 
memory , a magnetic disk storage device , or a flash memory , 
or other non - volatile semiconductor memories . 
[ 0208 ] FIG . 18 is a diagram illustrating software layers 
stored in the storage 1620 of the transparent display device 
100 according to an exemplary embodiment . 
0209 ] Referring to FIG . 18 , the software layer may 
include a storage module 1810 , a sensor and recognition 
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module 1820 , a communication module 1830 , an input / 
output module 1860 , and a legend module 1870 , but is not 
limited thereto . 
[ 0210 ] The storage module 1810 includes a system data 
base 1811 that is a storage for storing general data such as 
address book and environmental information , and a touch 
mode data region 1812 for storing setting values for touch 
modes of the object that will be displayed on the transparent 
display 1610 . 
[ 0211 ] The sensor recognition module 1820 includes a 
module 1821 for sensing a touch on the transparent display 
1610 , and a module 1822 for classifying the input touch . The 
module 1822 for classifying the input touch may classify the 
touch input as a front input mode 1823 for transferring an 
input on the front surface input interface to an event pro 
cessor X11 , a rear input mode 1824 for transferring an input 
on a rear surface input interface to the event processor X11 , 
and a dual mode 1825 for transferring a dual - touch input 
( both - touch input of the front surface input interface and the 
real surface input interface ) to the event processor X11 . 
However , the sensor recognition module 1820 may be 
configured by an input mode for only transferring the input 
on the front surface of the transparent display 1610 to the 
event processor X11 . 
[ 0212 ] The communication module 1830 may include a 
telephony module 1840 and a messaging module 1850 , but 
is not limited thereto . 
10213 ] The telephony module 1840 includes an informa 
tion collection module 1842 for connecting a phone call , and 
a voice service module 1841 for transmitting voice over the 
Internet based on voice over Internet protocol ( VoIP ) . 
[ 0214 ] The messaging module 1850 includes an instant 
module 1851 regarding conversation between users through 
an Internet connection , a module 1852 regarding short 
message service ( SMS ) text messages and multimedia mes 
sages , and a module 1853 for emailing . 
[ 0215 ] The input / output module 1860 includes a UI & 
graphic module 1861 , and a multimedia module 1865 . 
[ 0216 ] The UI & graphic module 1861 includes an X11 
module 1862 for receiving a touch input by a window 
manager , a module 1863 that outputs all objects seen by a 
user on a screen , and an evaluation module 1864 regarding 
a mode setting value stored for each object and a current 
touch input . 
[ 0217 ] The multimedia module 1865 includes a moving 
picture reproducing module 1866 , a moving picture and still 
image capturing module 1867 , and a voice reproducing 
module 1868 . 
[ 0218 ] The programs for executing the information dis 
play method according to the exemplary embodiments may 
be stored in the storage module 1871 . The storage module 
1871 may store various applications . 
[ 0219 ] As described above , the storage 1620 may store 
programs of various configurations , and is not limited to the 
example shown in FIG . 18 . 
[ 0220 ] The communication interface 1630 may commu 
nicate with at least one of the external device 110 , the server 
120 , and the AP 130 . To perform communication , the 
communication interface 1630 may be configured to trans 
mit / receive data via a wireless communication network such 
as wireless Internet , wireless Intranet , a wireless phone 
network , a wireless local area network ( LAN ) , a Wi - Fi 
network , a Wi - Fi direct ( WFD ) network , a 3G network , a 4G 
Long Term Evolution ( LTE ) network , a Bluetooth network , 

an infrared data association ( IrDA ) network , a radio fre 
quency identification ( RFID ) network , a ultra wideband 
( UWB ) network , a Zigbee network , or a near field commu 
nication ( NFC ) network ; however , the present invention is 
not limited thereto . In particular , the communication inter 
face 1630 may include a global positioning system ( GPS ) 
module . 
[ 0221 ] The processor 1640 may perform operations 
according to the above described exemplary embodiments 
by executing the programs stored in the storage 1620 . The 
processor 1640 receives a first touch input representing 
reference information with respect to the external device 110 
that is seen through the transparent display 1610 , and a 
second touch input representing a selection on an object 
displayed on the external device 110 . The processor 1640 
requests information related to the object to the external 
device 110 based on the first and second touch inputs 
received via the communication interface 1630 . When 
receiving the information related to the object from the 
external device 110 via the communication interface 1630 , 
the processor 1640 displays the received information on the 
transparent display 1610 . 
[ 0222 ] Operations of the processor 1640 regarding the 
information display method according to the exemplary 
embodiments may be performed as described with reference 
to the flowcharts in FIGS . 2 , 11 , 12 , 14 , 15 , and FIG . 21 that 
will be described later . 
0223 The sensor 1650 senses a current status of the 
transparent display device 100 such as location of the 
transparent display device 100 , contact of the user on the 
transparent display device 100 , orientation of the transparent 
display device 100 , and acceleration or deceleration of the 
transparent display device 100 and generates a sensing 
signal for controlling operations of the transparent display 
device 100 . In particular , the sensor 1650 may generate a 
sensing signal regarding the location of the transparent 
display device 100 in order to receive information based on 
the augmented reality service described with reference to 
FIGS . 10A through 10D . 
[ 0224 ] FIG . 19 is a functional block diagram of the 
transparent display device 100 according to an exemplary 
embodiment . 
[ 0225 ] Referring to FIG . 19 , the transparent display device 
100 may include a transparent display 1901 , a user input 
interface 1902 , a sensor 1903 , a camera 1904 , a storage 
1905 , a communication interface 1906 , a port 1907 , an audio 
input interface 1908 , an audio signal processor 1909 , an 
audio output interface 1910 , a power supply 1911 , and a 
processor 1912 , but is not limited thereto . That is , the 
transparent display device 100 may include fewer compo 
nents than those of FIG . 19 , or may include additional 
components other than those of FIG . 19 . 
[ 0226 ] The transparent display 1901 may be referred to as 
a touch screen . The transparent display 1901 may display 
objects , and may receive a touch - based user input . The 
transparent display 1901 may receive the touch - based user 
input via at least one of a front surface and a rear surface of 
the transparent display 1901 . To do this , the transparent 
display 1901 includes at least one touch sensor . The touch 
sensor may recognize the user input based on ( x , y ) coor 
dinates . The touch sensor may include a sensor for recog 
nizing a direct - touch , or a sensor for recognizing a proxim 
ity - touch . 
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[ 0227 ] The user input may be generated according to a 
request of a user based on gestures of the user , or user ' s 
selection . The gesture of the user may be variously defined 
by combinations of the number of touches , touch patterns , 
touch area , and touch intensity . 
[ 0228 ] As described above with reference to the transpar 
ent display 1610 of FIG . 16 , the transparent display 1901 is 
formed as a transparent device , and a transparency of the 
transparent display 1901 may be adjusted by adjusting light 
transmittance of the transparent device or by adjusting RGB 
value of each pixel . Also , the transparent display 1901 may 
have a structure in which an OLED and an LCD are 
combined . In the transparent display 1901 , the OLED may 
be located adjacent to a front surface of the transparent 
display 1901 , and the LCD may be located adjacent to a rear 
surface of the transparent display 1901 . 
[ 0229 ] The transparent display 1901 may display a screen 
respectively responding to a touch - based user input through 
at least one of the front and rear surfaces thereof , a user input 
based on the sensor 1903 , a user input via the camera 1904 , 
and a user input via the audio input interface 1908 . The 
screen displayed on the transparent display 1901 may 
include a UI or a GUI screen . 
[ 0230 ] The transparent display 1901 may have a physical 
structure like the transparent display 1610 described with 
reference to FIG . 16 . Two or more transparent display 1901 
may be formed according to the type of the transparent 
display device 100 . 
[ 0231 ] The user input interface 1902 generates input data 
( or control data ) for controlling operations of the transparent 
display device 100 and a user input . The user input interface 
1902 may include a keypad , a dome switch , a touch pad that 
is used instead of a mouse , a jog wheel , a jog switch , and a 
hardware ( H / W ) button . 
0232 ] The sensor 1903 , like the sensor 1650 shown in 
FIG . 16 , senses a current status of the transparent display 
device 100 such as location of the transparent display device 
100 , contact of the user on the transparent display device 
100 , orientation of the transparent display device 100 , and 
acceleration or deceleration of the transparent display device 
100 and generates a sensing signal for controlling operations 
of the transparent display device 100 . 
10233 ] The sensor 1903 may include a sensor except for 
the sensors for sensing the direct touch or the proximate 
touch described regarding the transparent display 1901 . For 
example , the sensor 1903 may include a proximity sensor . 
The proximity sensor is a sensor for detecting whether an 
object approaches a previously set defection surface or 
whether the external object is present nearby by using a 
force of an electromagnetic field or an infrared ray without 
an actual physical touch . Examples of the proximity sensor 
include a transparent photoelectric sensor , a direct reflective 
photoelectric sensor , a mirror reflective photoelectric sensor , 
a high frequency oscillation photoelectric sensor , a capaci 
tive photoelectric sensor , a magnetic photoelectric sensor , an 
infrared photoelectric sensor , etc . 
[ 0234 ] The camera 1904 processes an image frame such as 
a still image or a moving image obtained from an image 
sensor in a conference call mode or a photographing mode . 
The processed image frame may be displayed on the trans 
parent display 1901 . The image frame processed by the 
camera 1904 may be stored in the storage 1905 or may be 
transmitted to another device through the communication 
interface 1906 or the port 1907 . The device receiving the 

transmitted image frame may include at least one of the 
external device 110 , the server 120 , and the AP 130 , but is 
not limited thereto . 
[ 0235 ] The camera 1904 may also be configured to receive 
the user input to the front and rear surfaces of the transparent 
display 1901 or to photograph the object . The number of 
cameras 1904 may be two or more according to a structure 
of the transparent display device 100 . The camera 1904 may 
be used as an input apparatus that recognizes a user ' s spatial 
gesture . 
( 0236 ) The storage 1905 stores at least one program 
configured to be executed by the processor 1912 , which will 
be described later , and a resource . The at least one program 
includes a program that executes an information display 
method , an operating system ( OS ) program of the transpar 
ent display device 100 , applications set in the transparent 
display device 100 , and a program necessary for performing 
various functions ( for example , communication function and 
display function ) of the transparent display device 100 . 
[ 0237 ] The resource includes information necessary for 
executing the above - described programs , user interface 
screen information for performing the information display 
method mentioned in embodiments of the present invention , 
and the user input information recognized by the first and 
second touch inputs . The user input information recognized 
as the first and second touch inputs may be set based on the 
examples described with reference to FIGS . 3 through 10 , 
but is not limited thereto . 
[ 0238 ] The storage 1905 may be configured to indepen 
dently include a storage that stores at least one program 
necessary for performing various functions of the transpar 
ent display device 100 and an operating system program , 
and a storage that stores one or more programs , resources , 
and various applications that execute the information display 
method . 
10239 ) . The storage 1905 may include at least one type of 
storage medium among a flash memory type , a hard disk 
type , a multimedia card micro type , and a card type memory 
( for example , an SD or XD memory ) , a read only memory 
( ROM ) , an electronically erasable programmable read - only 
memory ( EEPROM ) , a programmable read only memory 
( PROM ) magnetic memory , and an optical disk . 
[ 0240 ] The communication interface 1906 may be config 
ured to transmit data to and receive data from at least one of 
the external device 110 , a server ( 120 ) , and AP ( 130 ) via a 
wireless communication network such as wireless Internet , 
wireless Intranet , a wireless phone network , a wireless local 
area network ( LAN ) , a Wi - Fi network , a Wi - Fi direct ( WFD ) 
network , a 3G network , a 4G Long Term Evolution ( LTE ) 
network , a Bluetooth network , an infrared data association 
( IrDA ) network , a radio frequency identification ( RFID ) 
network , a ultra wideband ( UWB ) network , a Zigbee net 
work , or a near field communication ( NFC ) network , but is 
not limited thereto . 
[ 0241 ] The communication interface 1906 may include at 
least one of a broadcasting reception module , a mobile 
communication module , a wireless Internet module , a wired 
Internet module , a short distance communication module , 
and a location information module but is not limited thereto . 
[ 0242 ] The broadcasting reception module receives a 
broadcasting signal and / or broadcasting related information 
from an external broadcasting management server through a 
broadcasting channel . The broadcasting channel may 
include a satellite channel and a terrestrial channel . The 
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mobile communication module transmits and receives a 
wireless signal to and from at least one of a base station , the 
external device 110 , and the server 120 over a mobile 
communication network . The wireless signal may include 
various types of data according to a voice call signal , a 
conference phone call , or transmission / reception of a text / 
multimedia message . The wireless Internet module is a 
module for a wireless Internet connection . The wired Inter 
net module is a module for a wired Internet connection . 
[ 0243 ] The short distance communication module is a 
module for short distance communication . Short distance 
communication technologies may use Bluetooth , RFID , 
IrDA , UWB , Zigbee , WFD , NFC , etc . Like the exemplary 
embodiment shown in FIG . 14 , the information about the 
object displayed on the external device 110 and the screen 
size information may be received via the short distance 
communication module . For example , when using the NFC 
communication method and a distance between the external 
device 110 and the transparent display device 100 is within 
a radius of the short distance communication based on the 
NFC , the transparent display device 100 may read or receive 
the above information from the external device 110 . 
[ 0244 ] The location information module is a module for 
identifying or obtaining the location of the transparent 
display device 100 . As an example , a GPS module may be 
used . The GPS module receives location information from a 
plurality of satellites . The location information may include 
coordinate information represented by latitude and longi 
tude . 
[ 0245 ] The port 1907 may transmit and receive data to and 
from the external device 110 by using a plug and play 
interface such as a USB port . The plug and play interface is 
a module that automatically detects and enables use of ( i . e . , 
play ) if the external device 110 is plugged into the trans 
parent display device 100 . The device is not limited to the 
external device 110 . 
[ 0246 ] The audio input interface 1908 receives an input of 
an external sound signal in a call mode , a recording mode , 
or a voice recognition mode , etc . The audio input interface 
1908 may be configured as , for example , a microphone . The 
audio input interface 1908 may be configured to include 
various noise removal algorithms for removing noise that 
occurs during the process of receiving the input of the 
external sound signal . 
[ 0247 ] The sound signal input by using the audio input 
interface 1908 may be user ' s input representing a selection 
on the object displayed on the external device 110 that is 
seen through the transparent display unit 1901 according to 
an exemplary embodiment . The sound signal input by using 
the audio input interface 1908 may be stored in the storage 
1905 or may be transmitted to the outside through the 
communication interface 1906 or the port 1907 . The outside 
may include the external device 110 , other external devices 
( not shown ) , the server 120 , and the AP 130 . 
[ 0248 ] The audio signal processing unit 1909 provides an 
interface between the audio input interface 1908 and the 
processor 1912 and between the audio output interface 1910 
and the processor 1912 . That is , the audio signal processing 
unit 1909 converts the sound signal received from the audio 
input interface 1908 into audio data that may be processed 
by the processor 1912 and transmits the audio data to the 
processor 1912 . The audio signal processing unit 1909 
converts the audio data transmitted from the processor 1912 

into an electrical sound signal and transmits the electrical 
sound signal to the audio output interface 1910 . 
[ 0249 ] The audio output interface 1910 outputs the sound 
signal or the audio signal received from the audio signal 
processing unit 1909 in the call mode or an audio production 
mode . The audio signal output interface 1910 may be 
configured as a speaker . The audio input interface 1908 and 
the audio output interface 1910 may be integrally configured 
like a head set . 
( 0250 ) The transparent display 1901 , the user input inter 
face 1902 , the sensor 1903 , the camera 1904 , and the audio 
input interface 1908 may be referred to as input apparatuses 
or input / output apparatuses according to a function of a user 
interface between the transparent display device 100 and the 
user . For example , in a case where the function of the user 
interface between the transparent display device 100 and the 
user includes a touch screen function , a sound recognition 
function , and a spatial gesture recognition function , the user 
input interface 1902 , the sensor 1903 , the camera 1904 , and 
the audio input interface 1908 may be referred to as the input 
apparatuses , and the transparent display 1901 may be 
referred to as the input / output apparatus . 
[ 0251 ] The power supply 1911 supplies power to various 
elements of the transparent display device 100 . The power 
supply 1911 includes one or more power sources such as a 
battery and an alternating current ( AC ) power source . The 
transparent display device 100 may not include the power 
supply 1911 but may include a connection unit ( not shown ) 
that may be connected to an external power supply ( not 
shown ) . 
[ 0252 ] The processor 1912 may be referred to as one or 
more processors that control a general operation of the 
transparent display device 100 . Although the processor 1912 
is implemented as a single chip in FIG . 19 , the processor 
1912 may be divided into a plurality of processors according 
to a function of the transparent display device 100 . 
[ 0253 ] The processor 1912 may generally control the 
transparent display 1901 , the user input interface 1902 , the 
sensor 1903 , the camera 1904 , the storage 1905 , the com 
munication interface 1906 , the port 1907 , the audio input 
interface 1908 , the audio signal processing unit 1909 , and 
the audio output interface 1910 . Thus , the processor 1912 
may be referred to as a controller , a microprocessor , a digital 
signal processor , etc . 
[ 0254 ] The processor 1912 may also provide user ' s input 
that is input through the transparent display 1901 , the user 
input interface 1902 , the sensor 1903 , the camera 1904 , and 
the audio input interface 1908 that correspond to input 
apparatuses and a user interface based on the transparent 
display 1901 . 
[ 0255 ] The processor 1912 may execute at least one 
program related to the information display method accord 
ing to the exemplary embodiments . The processor 1912 may 
execute the program by reading the program from the 
storage 1905 or downloading the program from an external 
apparatus such as an application providing server ( not 
shown ) or a market server ( not shown ) through the com 
munication interface 1906 . 
[ 0256 ] The processor 1912 may be understood to include 
an interface function unit interfacing between various func 
tional modules and the processor 1912 of the transparent 
display device 100 . The operation of the processor 1912 
related to the information display method according to the 
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exemplary embodiments may be performed as shown in 
flowcharts of FIGS . 2 , 11 , 12 , 14 , 15 , and 21 that will be 
described later . 
[ 0257 ] FIG . 20 is a flowchart illustrating operations of the 
external device 110 according to an exemplary embodiment . 
[ 0258 ] In operation S2001 , the external device 110 
receives a request for information related to at least on object 
displayed on the external device 110 from the transparent 
display device 100 . The request for information may be 
transmitted via at least one of the direct communication 
between the devices , the communication via a server , and 
the communication via a repeater . 
[ 0259 ) The request for information related to the object 
may be input based on the first touch input and the second 
touch input to the transparent display device 100 . The first 
touch input is a user input to the transparent display device 
100 for representing the reference information about the 
external device 110 that is seen through the transparent 
display device 100 . The second touch input is a user input to 
the transparent display device 100 for selecting at least one 
object displayed on the external device 110 that is seen 
through the transparent display device 100 . 
[ 0260 ] The request for information related to the object 
may include the displayed location information ( coordinate 
information ) of the selected object on the external device 
110 as described in the above exemplary embodiments , the 
screen size of the transparent display device 100 , and the 
coordinate information of the first and second touch inputs 
on the transparent display device 100 , but is not limited 
thereto . 
[ 0261 ] However , when the transparent display device 100 
operates as the flowchart shown in FIG . 21 , the request for 
information related to the object may be based on the touch 
input corresponding to the second touch input . 
[ 0262 ] In operation S2002 , the external device 110 selects 
an object in response to the received request for the infor 
mation related to the object . For example , if the requested 
object is an icon , the external device 110 selects the icon of 
the requested object and the application program connected 
to the icon . If the requested object is a folder , the external 
device 110 selects the requested folder and files or data 
located at a lower layer of the folder . If the requested object 
is an object included in one screen , the external device 110 
selects the object by using the coordinate information 
included in the received request . If the requested object is a 
plurality of objects included in one screen , the external 
device 110 respectively selects the plurality of objects by 
using the coordinate information of the object included in 
the received request . 
[ 0263 ] In operation S2003 , the external device 110 trans 
mits information related to the selected object to the trans 
parent display device 100 . The information related to the 
object is transmitted to the transparent display device 100 in 
the same manner as the request for the information is 
received , but is not limited thereto . For example , the request 
for the information may be received via the direct commu 
nication between the devices , and the information related to 
the object selected in response to the request may be 
transmitted to the transparent display device 100 via the 
repeater or the server . 
[ 0264 ] FIG . 21 is a flowchart illustrating a method of 
displaying information on a transparent display device 

according to another exemplary embodiment . FIG . 21 shows 
a case where the second touch input mentioned with refer 
ence to FIG . 2 is used . 
[ 0265 ] In operation S2101 , the transparent display device 
100 receives a touch input for selecting an object displayed 
on the external device 110 that is seen through the trans 
parent display device 100 . Here , the touch input corresponds 
to the second touch input mentioned in FIGS . 2 through 10 . 
The information about the external device 110 that is seen 
through the transparent display device 100 may be the same 
as that mentioned in FIGS . 1 through 10 . 
[ 0266 ] In operation S2102 , the transparent display device 
100 requests the external device 110 for information related 
to the object selected based on the touch input . A signal for 
requesting information related to the object selected based 
on the touch input transmitted to the external device 110 
includes a signal for requesting information related to the 
object selected based on the second touch input mentioned 
in FIGS . 2 through 10 . 
[ 0267 ] In operation S2103 , the transparent display device 
100 receives information about the selected object from the 
external device 110 . The received information corresponds 
to the request signal in operation S2102 , and may be the 
same as the information received in operation S203 shown 
in FIG . 2 . 
[ 0268 ] In operation S2104 , the transparent display device 
100 displays the received information . The received infor 
mation may be displayed in the same manner as that of 
operation S204 shown in FIG . 2 . 
[ 0269 ] The flowchart shown in FIG . 21 may be modified 
to include the operation S1105 shown in FIG . 11 so that the 
object displayed on the transparent display device 100 may 
be edited based on the interaction between the transparent 
display device 100 and the external device 110 . 
[ 0270 ] The information display method according to 
exemplary embodiments may also be embodied as computer 
readable codes on a computer readable recording medium . 
The computer readable medium may be any recording 
apparatus capable of storing data that is read by a computer 
system , e . g . , a read - only memory ( ROM ) , a random access 
memory ( RAM ) , a compact disc ( CD ) - ROM , a magnetic 
tape , a floppy disk , an optical data storage device , and so on . 
The computer readable medium may be distributed among 
computer systems that are interconnected through a net 
work , and the present invention may be stored and imple 
mented as computer readable code in the distributed system . 
[ 0271 While the exemplary embodiments have been par 
ticularly shown and described , it will be understood by those 
of ordinary skill in the art that various changes in form and 
details may be made therein without departing from the 
spirit and scope of the present invention as defined by the 
following claims . 
What is claimed is : 
1 . A method of displaying information on a transparent 

display device , the method comprising : 
receiving a touch input on the transparent display device 

that selects an object displayed on an external device 
that is viewable through a screen of the transparent 
display device ; 

requesting the external device for information related to 
the object ; 

receiving the information related to the object from the 
external device ; and 
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displaying the received information on the screen of the 
transparent display device . 

2 . The method of claim 1 , wherein the touch input 
indicates a contour line of the object that is viewable through 
the screen . 

3 . The method of claim 1 , wherein the touch input is a 
tap - based touch indicating a location on the screen at which 
the object is viewable through the screen . 

4 . The method of claim 1 , wherein the touch input 
indicates a closed region on the screen at which the object 
is viewable through the screen . 

5 . The method of claim 1 , wherein the information related 
to the object indicates at least one other object having a type 
that is the same as a type of the object , and a display location 
on a screen of the external device of the at least one other 
object differs from that of the object . 

6 . The method of claim 1 , wherein the information related 
to the object indicates information that is not displayed on a 
screen of the external device . 

7 . The method of claim 1 , wherein the displaying com 
prises displaying the received information at a display 
location on the screen of the transparent display device that 
corresponds to a display location of the object on a screen of 
the external device . 

8 . The method of claim 1 , further comprising editing the 
information that is displayed on the screen of the transparent 
display device based on an interaction between the trans 
parent display device and the external device . 

9 . The method of claim 1 , further comprising displaying 
information related to the external device based on an 
augmented reality service on the screen of the transparent 
display device . 

10 . The method of claim 1 , wherein the requesting and the 
receiving the information are performed based on one of a 
direct communication between devices , a communication 
via a server , and a communication via a repeater . 

11 . A transparent display device comprising : 
a transparent display configured to receive a touch input 

that selects an object displayed on an external device 
that is viewable through the transparent display ; 

a communication unit configured to communicate with an 
external device that is viewable through the transparent 
display ; 

and 
a processor configured to request the external device for 

information related to the object based on the touch 
input , via the communication unit , receive information 
related to the object from the external device in 
response to the request , via the communication unit , 
and 

control the transparent display to display the received 
information . 

12 . The transparent display device of claim 11 , wherein 
the touch input indicates on a contour line of the object that 
is viewable through the transparent display . 

13 . The transparent display device of claim 11 , wherein 
the touch input is a tap - based touch indicating a location of 
the transparent display at which the object is viewable 
through the transparent display . 

14 . The transparent display device of claim 11 , wherein 
the touch input indicates a closed region of the transparent 
display at which the object is viewable through the trans 
parent display . 

15 . The transparent display device of claim 11 , wherein 
the information related to the object indicates at least one 
other object having a type that is the same as a type of the 
object , and a display location on a screen of the external 
device of the at least one other object differs from that of the 
object . 

16 . The transparent display device of claim 11 , wherein 
the information related to the object indicates information 
that is not displayed on a screen of the external device . 

17 . The transparent display device of claim 11 , wherein 
the processor controls the transparent display to display the 
received information on a display location of the transparent 
display that corresponds to a display location of the object 
on a screen of the external device . 

18 . The transparent display device of claim 11 , wherein 
the processor is further configured to edit the received 
information that is displayed on the transparent display 
based on an interaction between the transparent display 
device and the external device via the communication unit . 

19 . The transparent display device of claim 11 , wherein 
the processor is further configured to display information 
related to the external device based on an augmented reality 
service of the transparent display device . 

20 . The transparent display device of claim 11 , wherein 
the communication unit is configured to communicate with 
the external device based on one of a direct communication 
between devices , a communication via a server , and a 
communication via a repeater . 

21 . A non - transitory computer - readable recording 
medium having embodied thereon a program which when 
executed implements a method of displaying information to 
be performed by a transparent display device , wherein the 
method comprises : 

receiving a touch input on the transparent display device 
that selects an object displayed on an external device 
that is viewable through a screen of the transparent 
display device ; 

requesting the external device for information related to 
the object ; 

receiving the information related to the object from the 
external device ; and 

displaying the received information on the screen of the 
transparent display device . 

22 . A method of displaying information on a transparent 
display device , the method comprising : 

receiving a first touch input on a screen of the transparent 
display device indicating first position information of 
an external device that is viewable through the screen 
of the transparent display device ; 

receiving a second touch input on the screen of the 
transparent display device indicating second position 
information of an object displayed on a screen of the 
external device viewable through the screen of the 
transparent display device ; 

requesting the external device for information related to 
the object based on the first position information and 
the second position information ; 

receiving information related to the object from the exter 
nal device in response to the requesting ; and 

displaying the received information on the screen of the 
transparent display device . 
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23 . The method of claim 22 , wherein the first position 
information indicates a contour line of the external device 
viewable through the screen of the transparent display 
device . 

24 . The method of claim 22 , wherein the first touch input 
comprises independent touch operations on a first point and 
a second point on the screen of the transparent display 
device that indicate a contour line of the external device that 
is viewable through the screen of the transparent display 
device . 

25 . The method of claim 22 , wherein the first touch input 
is a touch - and - drag operation for connecting a first point and 
a second point on the screen of the transparent display 
device that indicates a contour line of the external device 
that is viewable through the screen of the transparent display 
device . 

26 . The method of claim 22 , wherein the first touch input 
indicates a touch - based region adjusting operation for guide 
information displayed on the screen of the transparent 
display device , and a range related to the touch - based region 
adjusting operation for the guide information is based on a 
contour line of the external device that is viewable through 
the screen of the transparent display device . 

27 . The method of claim 22 , wherein the first touch input 
is a touch operation for selecting screen information of the 
external device , 
wherein the screen information is included in a selectable 

screen information menu item about the external 
device , which is displayed on the screen of the trans 
parent display device , 

wherein the screen information comprises at least one of 
screen size information and screen type information . 

28 . The method of claim 22 , wherein the second position 
information indicates a contour line of the object that is 
viewable through the screen on the transparent display 
device . 

29 . The method of claim 22 , wherein the second touch 
input is a tap - based touch indicating a location on the screen 
of the transparent display device at which the object is 
viewable through the screen of the transparent display 
device . 

30 . The method of claim 22 , wherein the second touch 
input indicates a closed region on the screen of the trans 
parent display device through which the object is viewable 
on the screen of the transparent display device . 

31 . The method of claim 22 , wherein the information 
related to the object indicates at least one other object having 
a type that is the same as a type of the object , and 

a display location on the screen of the external device of 
the at least one other object differs from that of the 
object . 

32 . The method of claim 22 , further comprising editing 
the information that is displayed on the screen of the 
transparent display device based on an interaction between 
the transparent display device and the external device . 

33 . A transparent display device comprising : 
a transparent display configured to receive a touch input 

indicating first position information of an external 
device that is viewable through the transparent display , 
and to receive a second touch input indicating second 
position information of an object displayed on a screen 
of the external device viewable through the transparent 
display ; 

a communication unit configured to communicate with 
the external device ; and 

a processor configured to request the external device for 
information related to the object based on the first 
position information and the second position informa 
tion , via the communication unit , receive information 
related to the object from the external device in 
response to the request , via the communication unit , 
and 

display the received information on the transparent dis 
play . 

34 . The transparent display device of claim 33 , wherein 
the first position information indicates a contour line of the 
external device viewable through the transparent display . 

35 . The transparent display device of claim 33 , wherein 
the first touch input comprises independent touch operations 
on a first point and a second point on the transparent display 
that indicate a contour line of the external device that is 
viewable through the transparent display . 

36 . The transparent display device of claim 33 , wherein 
the first touch input is a touch - and - drag operation for 
connecting a first point and a second point on the transparent 
display that indicate a contour line of the external device that 
is viewable through the transparent display . 
37 . The transparent display device of claim 33 , wherein 

the first touch input indicates a touch - based region adjusting 
operation for guide information displayed on the transparent 
display , and a range of the touch - based region adjusting 
operation for the guide information is based on a contour 
line of the external device that is viewable through the 
transparent display . 

38 . The transparent display device of claim 33 , wherein 
the first touch input is a touch operation for selecting screen 
information of the external device , 

wherein the screen information is included in a selectable 
screen information menu item about the external 
device , which is displayed on the transparent display , 

wherein the screen information comprises at least one of 
screen size information and screen type information , 

wherein the screen information menu item is stored in the 
storage unit , 

wherein the screen information menu item is read by the 
processor from the storage unit and displayed on the 
transparent display . 

39 . The transparent display device of claim 33 , wherein 
the second position information indicates a contour line of 
the object that is viewable through the transparent display . 

40 . The transparent display device of claim 33 , wherein 
the second touch input is based on a tap - based touch 
indicating a location of the transparent display at which the 
object is viewable through the transparent display . 
41 . The transparent display device of claim 33 , wherein 

the second touch input indicates a closed region on the 
transparent display through which the object is viewable 
through the transparent display . 

42 . The transparent display device of claim 33 , wherein 
the information related to the object indicates at least one 
other object having a type that is the same as a type of the 
object , 

wherein a display location on the screen of the external 
device of the at least one other object differs from that 
of the object . 

43 . The transparent display device of claim 33 , wherein 
the processor is further configured to edit the received 
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information that is displayed on the transparent display 
based on an interaction between the transparent display 
device and the external device via the communication unit . 

44 . A non - transitory computer - readable recording 
medium having embodied thereon a program which when 
executed implements a method of displaying information to 
be performed by a transparent display device , the method 
comprises : 

receiving a first touch input on a screen of the transparent 
display device indicating first position information of 
an external device that is viewable through the screen 
of the transparent display device ; 

receiving a second touch input on the screen of the 
transparent display device indicating second position 
information of an object displayed on a screen of the 
external device viewable through the screen of the 
transparent display device ; 

requesting the external device for information related to 
the object based on the first position information and 
the second position information ; and 

receiving information related to the object from the exter 
nal device in response to the requesting ; and 

displaying the received information on the screen of the 
transparent display device . 

45 . A method of displaying information on a screen of a 
transparent display device , the method comprising : 

receiving from the transparent display device a request for 
information related to at least one object displayed on 
a screen of an external device that is viewable through 
a screen of the transparent display device ; 

selecting the at least one object in response to the request ; 
and 

transmitting the information related to the selected object 
to the transparent display device , 

wherein the request for information related to the object 
comprises first position information of the external 
device indicated by a first touch input on the transpar 
ent display device and second position information of 
the object displayed on the screen of the external device 
indicated by a second touch input on the transparent 
display device . 

46 . A method of displaying information on a transparent 
display device , the method comprising : 

receiving a first input that identifies a boundary of a screen 
of an external device viewable through the transparent 
display device ; 

receiving a second input that selects a position of the 
screen of the external device viewable through the 
transparent display device ; 

transmitting a request for information associated with the 
position of the screen of the external device , the request 
comprising the boundary and the position ; and 

receiving from the external device the information asso 
ciated with the position of the screen of the external 
device . 

47 . The method of claim 46 , wherein an object is dis 
played on the screen of the external device at the position . 
48 . The method of claim 47 , wherein the object comprises 

one of an icon and a character . 
49 . The method of claim 48 , wherein the information 

associated with the position comprises information associ 
ated with the one of the icon and the character . 
50 . The method of claim 46 , wherein the position com 

prises one of a coordinate position of the screen viewable 

through the transparent display device and an area of the 
screen viewable through the transparent display device . 

51 . The method of claim of claim 46 , further comprising : 
displaying the information on the transparent display 

device . 
52 . The method of claim 46 , wherein the first input 

comprises a touch input and the second input comprises a 
touch input . 

53 . A transparent display device comprising : 
a transparent display configured to receive a first input 

that identifies a boundary of a screen of an external 
device viewable through the transparent display device 
and a second input that selects a position of the screen 
of the external device viewable through the transparent 
display device ; 

a communication unit configured to communicate with 
the external device ; and 

a controller configured to transmit to the external device 
a request for information associated with the position of 
the screen of the external device , the request compris 
ing the boundary and the position , and receive from the 
external device the information associated with the 
position of the screen of the external device . 

54 . The method of claim 53 , wherein an object is dis 
played on the screen of the external device at the position . 

55 . The method of claim 54 , wherein the object comprises 
one of an icon and a character . 

56 . The method of claim 55 , wherein the information 
associated with the position comprises information associ 
ated with the one of the icon and the character . 

57 . The method of claim 53 , wherein the position com 
prises one of a coordinate position of the screen viewable 
through the transparent display device and an area of the 
screen viewable through the transparent display device . 

58 . The method of claim of claim 53 , wherein the con 
troller is further configured to control the transparent display 
to display the information on the transparent display . 

59 . The method of claim 53 , wherein the first input 
comprises a touch input and the second input comprises a 
touch input . 
60 . A non - transitory computer - readable recording 

medium having embodied thereon a program which when 
executed implements a method of displaying information on 
a transparent display device , the method comprising : 

receiving a first input that identifies a boundary of a screen 
of an external device viewable through the transparent 
display device ; 

receiving a second input that selects a position of the 
screen of the external device viewable through the 
transparent display device ; 

transmitting a request for information associated with the 
position of the screen of the external device , the request 
comprising the boundary and the position ; and 

receiving from the external device the information asso 
ciated with the position of the screen of the external 
device . 

61 . A method of displaying information on a transparent 
display device , the method comprising : 

receiving from the transparent display device first infor 
mation that indicates a boundary of a screen of the 
external device viewable through the transparent dis 
play device and second information that indicates a 
position of the screen of the external device viewable 
through the transparent display device ; 
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determining an object displayed on the screen of the 
external device based on the first information and the 
second information ; 

determining information associated with the object ; and 
transmitting the information to the transparent display 

device . 
62 . The method of claim 61 , wherein the object comprises 

one of an icon and a character . 
63 . The method of claim 61 , wherein the position com 

prises one of a coordinate position of the screen viewable 
through the transparent display device and an area of the 
screen viewable through the transparent display device . 

64 . A display device comprising : 
a display configured to display at least one object ; 
a communication unit configured to receive from a trans 
parent display device first information that indicates a 
boundary of a display of the display device viewable 
through the transparent display device and second 
information that indicates a position of the display of 
the display device viewable through the transparent 
display device ; 

a controller configured to determine an object displayed 
on the display based on the first information and the 
second information , determine information associated 

with the object , and control the communication unit to 
transmit the information to the transparent display 
device . 

65 . The display device of claim 64 , wherein the object 
comprises one of an icon and a character . 

66 . The display device of claim 64 , wherein the position 
comprises one of a coordinate position of the display view 
able through the transparent display device and an area of 
the display viewable through the transparent display device . 

67 . A non - transitory computer - readable recording 
medium having embodied thereon a program which when 
executed implements method of displaying information on a 
transparent display device , the method comprising : 

receiving from the transparent display device first infor 
mation that indicates a boundary of a screen of the 
external device viewable through the transparent dis 
play device and second information that indicates a 
position of the screen of the external device viewable 
through the transparent display device ; 

determining an object displayed on the screen of the 
external device based on the first information and the 
second information ; 

determining information associated with the object ; and 
transmitting the information to the transparent display 

device . 
* * * * * 


