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METHOD FOR CONNECTING MOBILE 
TERMINAL AND EXTERNAL DISPLAY AND 
APPARATUS IMPLEMENTING THE SAME 

CROSS-REFERENCE TO RELATED 
APPLICATION(S) 

0001. This application claims the benefit under 35 U.S.C. 
S119(e) of a U.S. Provisional application filed on Sep. 10, 
2012 in the U.S. Patent and Trademark Office and assigned 
Ser. Nos. 61/698,909 and 61/698,985 and under 35 U.S.C. 
S119(a) of a Korean patent application filed on Sep. 20, 2012 
and Jan. 11, 2013 in the Korean Intellectual Property Office 
and assigned Serial Nos. 10-2012-0104794, 10-2012 
0.104823 and 10-2013-0003465, the entire disclosures which 
are hereby incorporated by reference. 

TECHNICAL FIELD 

0002 The present disclosure relates to a function execu 
tion method and apparatus of a mobile terminal. More par 
ticularly, the present disclosure relates to a method and appa 
ratus for managing a connection between a mobile terminal 
and an external display apparatus. 

BACKGROUND 

0003. The present disclosure is applicable to Orthogonal 
Frequency Division Multiple Access (OFDMA) system such 
as 3" Generation Partnership Project Long Term Evolution 
(3GPP LTE) and other similar systems. 
0004. With the advance of digital technologies, various 
types of mobile terminals capable of communicating and 
processing data (e.g., cellular communication terminal, Per 
Sonal Digital Assistant (PDA), electronic organizer, Smart 
phone, tablet Personal Computer (PC), and the like) are 
emerging. Recently, the mobile terminals are evolving into 
multifunctional devices integrating various functions in line 
with the mobile convergence tendency. For example, a recent 
mobile terminal integrates various functions including Voice 
and video telephony function, a messaging function including 
Short Message Service (SMS) Multimedia Message Service 
(MMS), and email, a navigation function, a document editing 
(e.g., memo and word processor) function, a picture capture 
function, a broadcast playback function, a multimedia (e.g., 
Video and audio) playback function, an Internet access func 
tion, a messenger function, a Social Networking Service 
(SNS) function, and/or the like. 
0005. The recent mobile terminal supports the external 
output function capable of connecting to an external display 
device (e.g., Liquid Crystal Display (LCD) monitor) to dis 
play the data of the mobile terminal thereon. If the external 
display device is connected to the mobile terminal, the mobile 
terminal transfers the terminals screen to the external display 
device (e.g., when the mobile terminal operates in clone 
mode). In addition, the mobile terminal may transfer only the 
execution screen (e.g., video data according to the motion 
picture playback) of a certain function (or application) which 
is currently running on the mobile terminal (e.g., when the 
mobile terminal operates in video only mode). 
0006. However, the aforementioned methods have a draw 
back in that when an external display device is connected to 
the mobile terminal, efficiently utilizing the screens different 
in size is difficult. For example, the methods according to the 
related art are limited in function to the clone mode and video 
only mode. 

Mar. 13, 2014 

0007. In addition, the methods according to the related art 
Support only one layout related to the screen displayed by the 
mobile terminal such that the external display device displays 
the screen in the same layout as the mobile terminal. Accord 
ingly, the method according to the related art merely enlarges 
the same layout to fit for the screen size of the external display 
device. As described above, the method according to the 
related art has a drawback in that when the mobile terminal is 
connected to an external display device, efficiently using the 
displays different in size is difficult. 
0008. In addition, the dual display system according to the 
related art has a drawback in cost due to the requirement of 
extra external input device. Of course, the external input 
device may be replaced by the input unit of the mobile termi 
nal. However, in the case that the input unit of the mobile 
terminal is a touchscreen, using the touchscreen for control 
ling the external display device is difficult. 
0009. The above information is presented as background 
information only to assist with an understanding of the 
present disclosure. No determination has been made, and no 
assertion is made, as to whether any of the above might be 
applicable as prior art with regard to the present disclosure. 

SUMMARY 

0010 Aspects of the present disclosure are to address at 
least the above-mentioned problems and/or disadvantages 
and to provide at least the advantages described below. 
Accordingly, an aspect of the present disclosure is to provide 
a desktop virtualization method and apparatus of a mobile 
terminal that is capable of operation in the desktop environ 
ment through the mobile terminal interoperating with an 
external display device. 
0011. An aspect of the present disclosure is to provide a 
desktop virtualization method and apparatus of a mobile ter 
minal that is capable of implementing a desktop window 
environment through an external display device in a single 
system of the mobile terminal. 
0012 Another aspect of the present disclosure is to pro 
vide a desktop virtualization method and apparatus of a 
mobile terminal that is capable of Supporting large amount of 
information and various user experiences for the user. 
0013 Another aspect of the present disclosure is to pro 
vide an intelligent service provision method and apparatus 
that is capable of improving user convenience and mobile 
terminal usability by implementing optimal environment for 
Supporting the desktop window environment in the mobile 
terminal. 

0014) Another aspect of the present disclosure is to pro 
vide per-display device window layout provision method and 
apparatus of a mobile terminal that is capable of displaying 
distinct screens with different window layouts. 
0015. Another aspect of the present disclosure is to pro 
vide a per-display device window layout provision method 
and apparatus of a mobile terminal that is capable of support 
ing different window layout screens for the distinct display 
devices. 

0016. Another aspect of the present disclosure is to pro 
vide a per-display device window layout provision method 
and apparatus of a mobile terminal that is capable of support 
ing screen displays with different window layouts for distinct 
display devices according to the display device outputting an 
execution screen of an application running on the mobile 
terminal. 
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0017. Another aspect of the present disclosure is to pro 
vide a per-display device window layout provision method 
and apparatus of a mobile terminal that is capable of provid 
ing the user with various window layouts corresponding to 
different display devices and Supporting display of various 
information according to the screen sizes of the display 
devices. 
0018. Another aspect of the present disclosure is to pro 
vide a per-display device window layout provision method 
and apparatus of a mobile terminal that is capable of improv 
ing user convenience and mobile terminal usability by imple 
menting optimal environment for Supporting screen displays 
most appropriate for the respective displays especially when 
an application is running on the mobile terminal. 
0019. Another aspect of the present disclosure is to pro 
vide a method for providing a mobile terminal user with a 
dual display mode using an external display device without 
extra external input device. 
0020. Another aspect of the present disclosure is to pro 
vide a method for providing a mobile terminal user with a 
dual display mode using a touchscreen of the mobile terminal 
and an external display device. 
0021. In accordance with an aspect of the present disclo 
Sure, a function control method using a mobile terminal and 
an external display device is provided. The function control 
method includes detecting a connection of the external dis 
play device, outputting a default desktop window Screen to 
the external display device, receiving a control input, control 
ling, when the control input is an external input for control 
ling a desktop region of the external display device, a screen 
display of the desktop region, and controlling, when the con 
trol input is an internal input for controlling a default region of 
the mobile terminal, a screen display of the default region. 
0022. In accordance with another aspect of the present 
disclosure, a function control method using a mobile terminal 
and an external display device is provided. The function con 
trol method includes detecting a connection between the 
mobile terminal and the external display device, executing a 
desktop mode, displaying a default desktop window Screen 
for the desktop mode through the external display device, and 
controlling a desktop virtualization function in a desktop 
window environment through the external display device. 
0023. In accordance with another aspect of the present 
disclosure, a mobile terminal is provided. The mobile termi 
nal includes an interface unit configured to provide at least 
one of wired and wireless interface for connection of an 
external display device and an external input device, a touch 
screen configured to display a window Screen having a layout 
for a default region of the mobile terminal and a virtual input 
device for desktop environmental control of a desktop region 
of the external display device and to receive a control input 
using the virtual input device, and a controller configured to 
control desktop virtualization for displaying, when interop 
erating with the external display device, data and application 
generated in the mobile terminal in correspondence to the 
desktop environment through the external display apparatus 
and processing operations. 
0024. In accordance with another aspect of the present 
disclosure, a non-transitory computer-readable storage 
medium is provided. The non-transitory computer-readable 
storage medium is recorded with a program that, when 
executed, causes at least one processor to perform a method 
including executing, when a mobile terminal is connected to 
an external display device, a desktop mode, displaying a 
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default desktop window screen for the desktop mode through 
the external display device, and controlling a desktop virtu 
alization function in a desktop window environment through 
the external display device. 
0025. In accordance with another aspect of the present 
disclosure, a screen display method using a mobile terminal 
and an external display device is provided. The screen display 
method includes detecting a window creation event occurring 
with execution of an application, determining a display 
device for displaying a window in response to the window 
creation event, acquiring resource of the display device for 
displaying the window, determining a window layout policy 
of the display device corresponding to the acquired resource, 
creating the window on the display device in a layout accord 
ing to the determined window layout policy, and displaying 
an execution screen of the application through the window. 
0026. In accordance with another aspect of the present 
disclosure, a screen display method using a mobile terminal 
and an external display device is provided. The screen display 
method includes acquiring, at the mobile terminal when the 
external device is connected, resource of the external display 
device, determining a window layout policy corresponding to 
the acquired resource, outputting a desktop window Screen 
determined according to the window layout policy to the 
external display device, displaying, at the external display 
device, the desktop window screen according to the window 
layout policy, determining, at the mobile terminal whena user 
input for execution an application is detected, a window cre 
ation region for the application, determining, when the win 
dow creation region is the external display device, the win 
dow layout policy for the external display device, outputting 
an application execution screen according to the determined 
window layout policy to the external display device, and 
displaying, at the external display device, the application 
execution screen in the layout according to the window layout 
policy. 
0027. In accordance with another aspect of the present 
disclosure, a method for providing a window layout per dis 
play device is provided. The method includes configuring 
window layout policies for display devices, determining, 
when a window is created in response to an application execu 
tion request, the window layout policy to be applied to the 
window, and creating the window in a layout according to the 
determined window layout policy. 
0028. In accordance with another aspect of the present 
disclosure, a system for displaying a screen according to 
per-display device layout policies is provided. The system 
includes a mobile terminal which Supports multi-screen func 
tion in connection with an external display device and which 
outputs a window formatted according to the window layout 
policy corresponding to a resource of the connected external 
display device and an external display device which displays 
the window output by the mobile terminal in the layout 
according to the window layout policy. 
0029. In accordance with another aspect of the present 
disclosure, a mobile terminal is provided. The mobile termi 
nal includes an interface unit configured to provide at least 
one of wired and wireless interfaces for connection of an 
external display device, a display unit configured to display a 
screen according to a preconfigured window layout policy, 
and a controller configured to configure window layout poli 
cies of display devices, to determine, when creating a window 
in response to an application execution request, the window 
layout policy to be applied to the window according to the 
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preconfigured window layout policy, to create the window in 
a layout according to the window layout policy, and to control 
the external display device to display the window. 
0030. In accordance with another aspect of the present 
disclosure, a non-transitory computer-readable storage 
medium is provided. The non-transitory computer-readable 
storage medium is recorded with a program that, when 
executed, causes at least one processor to perform a method 
including detecting a window creation event occurring with 
execution of an application, determining a display device for 
displaying a window in response to the window creation 
event, acquiring resource of the display device for displaying 
the window, determining a window layout policy of the dis 
play device corresponding to the acquired resource, creating 
the window on the display device in a layout according to the 
determined window layout policy, and displaying an execu 
tion screen of the application through the window. 
0031. In accordance with another aspect of the present 
disclosure, a method for processing a user input made on a 
mobile terminal equipped with a touchscreen and connected 
to an external display device is provided. The method 
includes detecting the user input on the touchscreen, deter 
mining whether the user input is related to a first screen of the 
external display device, and performing, when the user input 
is related to the first screen, a function related to the first 
screen in response to the user input and, when the user input 
is not related to the first screen, a function related to a second 
screen of the touchscreen in response to the user input. 
0032. In accordance with still another aspect of the present 
disclosure, a mobile terminal is provided. The mobile termi 
nal includes an interface unit configured to connect to an 
external display device through a wired link, a radio commu 
nication unit configured to connect to the external display 
device through a wireless link, a touchscreen including a 
touchpanel and a display panel, and a controller configured to 
control the interface unit, the radio communication unit, and 
the touchscreen, wherein the controller detects a user input, 
determines whether the user input is related to a first screen of 
the external display device, and performs, when the user input 
is related to the first screen, a function related to the first 
screen in response to the user input and, when the user input 
is not related to the first screen, a function related to a second 
screen of the touchscreen in response to the user input. 
0033. Other aspects, advantages, and salient features of 
the disclosure will become apparent to those skilled in the art 
from the following detailed description, which, taken in con 
junction with the annexed drawings, discloses various 
embodiments of the present disclosure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0034. The above and other aspects, features, and advan 
tages of certain embodiments of the present disclosure will be 
more apparent from the following description taken in con 
junction with the accompanying drawings, in which: 
0035 FIG. 1 is a schematic diagram illustrating a configu 
ration of a mobile terminal according to an embodiment of the 
present disclosure; 
0036 FIG. 2 is a schematic diagram illustrating connec 
tions of external devices to a mobile terminal according to an 
embodiment of the present disclosure; 
0037 FIG. 3 is a signal flow diagram illustrating interop 
eration between a mobile terminal and an external display 
device in a display system according to an embodiment of the 
present disclosure; 
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0038 FIGS. 4 and 5 are diagrams illustrating displays of a 
mobile terminal and an external display device according to 
an embodiment of the present disclosure; 
0039 FIGS. 6 and 7 are diagrams illustrating displays of a 
mobile terminal and an external display device for explaining 
an input operation according to an embodiment of the present 
disclosure; 
0040 FIGS. 8, 9, 10, 11, and 12 are diagrams illustrating 
screen displays of a mobile terminal and an external device 
for explaining a desktop virtualization operation according to 
an embodiment of the present disclosure; 
0041 FIG. 13 is a flowchart illustrating a desktop virtual 
ization method of a mobile terminal according to an embodi 
ment of the present disclosure; 
0042 FIG. 14 is a flowchart illustrating a desktop virtual 
ization method of a mobile terminal according to an embodi 
ment of the present disclosure; 
0043 FIG. 15 is a flowchart illustrating a desktop virtual 
ization method of a mobile terminal according to an embodi 
ment of the present disclosure; 
0044 FIG. 16 is a flowchart illustrating a per-display 
device window layout provision method of a mobile terminal 
according to an embodiment of the present disclosure; 
0045 FIG. 17 is a flowchart illustrating a per-display 
device window layout management method of a mobile ter 
minal according to an embodiment of the present disclosure; 
0046 FIG. 18 is a signal flow diagram illustrating signal 
flows between a mobile terminal and an external display 
device interoperating in a method according to an embodi 
ment of the present disclosure; 
0047 FIGS. 19A, 19B, 19C, and 19D are diagrams illus 
trating screen displays of a mobile terminal and an external 
display device for explaining an interoperation there between 
according to an embodiment of the present disclosure; and 
0048 FIG. 20 is a flowchart illustrating a method for pro 
cessing a user input according to an embodiment of the 
present disclosure; 
0049 FIG. 21 is a diagram illustrating software architec 
ture for explaining a procedure of moving a pointer on an 
external display device according to an embodiment of the 
present disclosure; 
0050 FIG.22 is a diagram illustrating screen displays of a 
mobile terminal and an external display device for explaining 
a procedure of moving a pointer on an external display device 
according to an embodiment of the present disclosure; 
0051 FIG. 23 is a diagram illustrating software architec 
ture for explaining a procedure of changing a size of an image 
displayed on an external display device according to an 
embodiment of the present disclosure; 
0.052 FIG. 24 is a diagram illustrating screen displays of a 
mobile terminal and an external display device for explaining 
a procedure of changing a size of an image displayed on an 
external display device according to an embodiment of the 
present disclosure. 
0053. The same reference numerals are used to represent 
the same elements throughout the drawings. 

DETAILED DESCRIPTION 

0054 The following description with reference to the 
accompanying drawings is provided to assistina comprehen 
sive understanding of various embodiments of the present 
disclosure as defined by the claims and their equivalents. It 
includes various specific details to assist in that understanding 
but these are to be regarded as merely exemplary. Accord 



US 2014/007S377 A1 

ingly, those of ordinary skill in the art will recognize that 
various changes and modifications of the various embodi 
ments described herein can be made without departing from 
the Scope and spirit of the present disclosure. In addition, 
descriptions of well-known functions and constructions may 
be omitted for clarity and conciseness. 
0055. The terms and words used in the following descrip 
tion and claims are not limited to the bibliographical mean 
ings, but, are merely used by the inventor to enable a clearand 
consistent understanding of the present disclosure. Accord 
ingly, it should be apparent to those skilled in the art that the 
following description of various embodiments of the present 
disclosure is provided for illustration purpose only and not for 
the purpose of limiting the present disclosure as defined by 
the appended claims and their equivalents. 
0056. It is to be understood that the singular forms “a, 
“an and “the include plural referents unless the context 
clearly dictates otherwise. Thus, for example, reference to “a 
component Surface' includes reference to one or more of such 
Surfaces. 
0057 The present disclosure relates to a method and appa 
ratus for implementing desktop virtualization of a mobile 
terminal. According to various embodiments of the present 
disclosure, the desktop virtualization is capable of allowing 
the mobile terminal interoperating an external display device 
to render the data and application processed thereby to fit for 
the desktop window environment corresponding to the exter 
nal display device. 
0058. In the following description, the mobile terminal 
may be any of all the types of information communication 
devices, multimedia devices, and equivalents thereofusing an 
Application Process (AP), a Graphic Processing Unit (GPU), 
and a Central Processing Unit (CPU). For example, the 
mobile terminal may be any of cellular communication ter 
minal operating with various communication protocols cor 
responding to the communication systems, a tablet Personal 
Computer (PC), a Smartphone, a digital camera, a Portable 
Multimedia Player (PMP), a MediaPlayer (e.g., MP3 player), 
a handheld e-book, a portable game console, a Personal Digi 
tal Assistant (PDA), and the like. In addition, according to 
various embodiments of the present disclosure, the gesture 
based control method may be applied to various display 
devices Such as a digital television (TV), Digital Signage 
(DS), and a Large Format Display (LFD), a laptop computer, 
and a desktop computer, and/or the like. 
0059 Various embodiments of the present disclosure may 
be implemented with the mobile terminal Supporting connec 
tion to an external display device and the external device 
displaying a desktop window environment. Various embodi 
ments of the present disclosure may further include an input 
device (e.g., a wired/wireless keyboard, an external mouse, 
and/or the like) capable of manipulating windows presented 
on the external display device connected to the mobile termi 
nal. 

0060 Various embodiments of the present disclosure 
relate to a per-display device window layout provision 
method and apparatus of a mobile terminal that are capable of 
displaying screens having different layouts for respective dis 
play devices. Particularly according to various embodiments 
of the present disclosure, when at least one external display 
device is connected to the mobile terminal, the execution 
screen of the same application is displayed in window differ 
ent layouts for the mobile terminal's display unit and the 
external display device. 
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0061 According to various embodiments of the present 
disclosure, differentiating among display devices based on 
the respective resources thereof (e.g., device type and Screen 
size) is possible and configuring a window layout policy per 
display device is possible. According to various embodiments 
of the present disclosure, the window layout policy may be 
the information for determining the window layout of the 
execution screen depending on the resource (particularly, 
screen size) of the display device. 
0062. The display method according to various embodi 
ments of the present disclosure may be implemented with a 
mobile terminal Supporting multi-screen function and con 
nection of external display device and an external display 
device for displaying the execution screen of an application 
running on the mobile terminal according to the window 
layout policy determined by the mobile terminal. Various 
embodiments of the present disclosure may include config 
uring a window layout policy per display device, determining 
a window layout per display device, and applying a window 
layout per display device according to the window layout 
policy. 
0063 For example, according to various embodiments of 
the present disclosure, the display method may distinguish 
among the display devices according to the resources of the 
display devices and configures window layout policy per 
display device regardless of the connection of the external 
display device to the mobile terminal. The window layout 
policy may be provided by a provider as default or defined 
diversely according to the user configuration. When a win 
dow is generated according to the execution of an application, 
determining the area of the display device for generating a 
window and determining the window layout policy of the 
display device on which the window is generated from the 
preconfigured per-display device window layout policy are 
possible. If the window layout policy for the display device 
exists, the corresponding window layout policy is applied 
and, otherwise no window layout policy for the display device 
exists, the default window layout policy is applied. 
0064. Hereinafter, a description is made of the configura 
tion of the mobile terminal and control method thereof 
according to various embodiments of the present disclosure. 
The configuration of the mobile terminal and control method 
thereof according to various embodiments of the present dis 
closure is not limited to the following description but may be 
embodied with various modifications. 
0065 FIG. 1 is a schematic diagram illustrating a configu 
ration of a mobile terminal according to an embodiment of the 
present disclosure. 
0066 Referring to FIG. 1, the mobile terminal 100 
includes a radio communication unit 110, a user input unit 
120, a display unit 130, an audio processing unit 140, a 
storage unit 150, an interface unit 160, a controller 170, and a 
power supply 180. According to various embodiments of the 
present disclosure, the mobile terminal 100 may be imple 
mented with or without any of the components shown in FIG. 
1. If the mobile terminal 100 supports image capturing func 
tion, the mobile terminal 100 may further include a camera 
module. If the mobile terminal 100 does not support the 
mobile communication function, a part of the radio commu 
nication unit 110 (e.g., cellular communication module) may 
be omitted. 

0067. The radio communication unit 110 may include at 
least one communication module capable of allowing the 
mobile terminal 100 to communicate with a radio communi 
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cation system or a network to which another device is con 
nected. For example, the radio communication unit 110 may 
include at least one of a cellular communication module 111, 
a Wireless Local Area Network (WLAN) module 113, a short 
range communication module 115, a location positioning 
module 117, and a broadcast reception module 119. 
0068. The mobile communication module 111 communi 
cates radio signals with at least one of a base station, an 
external terminal, and various servers (e.g., integration server, 
a provider server, a content server, and/or the like). The radio 
signals may include various types of data for Voice telephony, 
Video conference, or text/multimedia messaging services. 
The cellular communication module 111 connects to at least 
one of the various servers to receive an application Supporting 
at least one of mobile window environment and desktop win 
dow environment under the control of the controller 170. 
0069. According to various embodiments of the present 
disclosure, the mobile window environment is the environ 
ment in which the function (or application) execution screen 
is rendered to be fit for the window corresponding to the 
screen size of the display unit 130 of the mobile terminal 100. 
The desktop window environment is the environment in 
which the function (or application) execution screen of the 
mobile terminal 100 is rendered variously in size according to 
the screen size of the external display device for desktop 
environment operations. 
0070. Meanwhile, the cellular communication module 
111 may connect to at least one of the various servers to 
receive the window layout policy for various display devices 
under the control of the controller 170. 
(0071. The WLAN module 113 is the module for connect 
ing wireless Internet and establishing a WLAN link with 
another mobile terminal. According to various embodiments 
of the present disclosure, the WLAN module 113 may be 
embedded in the mobile terminal 100 or attached as an exter 
nal device. The WLAN module 113 may support at least one 
wireless internet technology among Wi-Fi, Wireless Broad 
band (WiBro), World Interoperability for Microwave Access 
(WiMAX), high Speed Downlink Packet Access (HSDPA), 
and the like. The WLAN module 113 may connect to at least 
one of the various servers to receive the application Support 
ing at least one of the mobile window environment and desk 
top window environment according to the user's selection. 
When a WLAN link is established with another mobile ter 
minal, the WLAN module 113 may transmit or receive the 
application selected by the user to and from the other mobile 
terminal. 
0072. The WLAN module connects to at least one of the 
various servers to receive the window layout policy for vari 
ous display devices under the control of the controller 170. If 
a WLAN link is established with another mobile terminal, the 
WLAN module 113 may transmit or receive the per-display 
device window layout policies to and from the other mobile 
terminal according to the user's selection. 
0073. The short range communication module 115 is the 
module for short range communication. Examples of short 
range communication technologies include Bluetooth, Blue 
tooth Low Energy (BLE), Radio Frequency Identification 
(RFID), Infrared Data Association (IrDA), Ultra Wideband 
(UWB), ZigBee, Near Field Communication (NFC), and the 
like. The short range communication module 115 may estab 
lish a short range communication link with another mobile 
terminal to transmit or receive data to and from the other 
mobile terminal. According to various embodiments of the 
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present disclosure, the short range communication module 
115 may support connection of an external input device (e.g., 
Bluetooth, keyboard, mouse, and/or the like). When a short 
range communication link is established with another mobile 
terminal, the short range communication module 115 may 
transmit or receive per-display device window layouts to and 
from the other mobile terminal. 

0074 The location positioning module 117 is responsible 
for positioning the location of the user device, and Global 
Positioning System (GPS) module is one of the representative 
location positioning modules. The location positioning mod 
ule 115 collects accurate distance and time information from 
at least three base stations and performs triangulation based 
on the acquired information to acquire 3-Dimensional (3D) 
location information with latitude, longitude, and altitude. 
The location positioning module 115 is also capable of cal 
culating the location information based on the signals from 
three or more satellites in real time. The location information 
of the user device may be acquired using various methods. 
(0075. The broadcast reception module 119 receives 
broadcast signals (e.g., TV broadcast signal, radio broadcast 
signal, and data broadcast signal) and/or information on the 
broadcast (e.g., broadcast channel information, broadcast 
program information, and broadcast service provider infor 
mation) from an external broadcast management server 
through a broadcast channel (e.g., satellite broadcast channel, 
and terrestrial broadcast channel). 
0076. The input unit 120 generates an input signal for 
controlling the operation of the user device in response to the 
user input. The input unit 120 may include a keypad, a dome 
Switch, a touch pad (capacitive/resistive), a jog wheel, a jog 
switch, and/or the like. The input unit 120 may be imple 
mented with external buttons and/or virtual button on the 
touch panel. 
0077 According to various embodiments of the present 
disclosure, the input unit 120 may include a plurality of keys 
for receiving alphanumeric information and configuring vari 
ous functions. The plurality of keys may include a menu key, 
a screen on/off key, a power on/off key, a Volume control key, 
and/or the like. The input unit 120 generates key signal cor 
responding to the user configuration and function control key 
input to the controller 170.The key signal may include power 
on/off signal, Volume control signal, and Screen on/off signal. 
The controller 170 controls the components in response to the 
key signal. The keys of the input unit 120 are referred to as 
hard keys and the virtual keys presented on the display unit 
130 are referred to as soft keys. 
0078. The display unit 130 displays (outputs) the informa 
tion processed by the user device. For example, in the case 
that the user device is operating in a telephony mode, the 
display unit 130 displays a telephony User Interface (UI) or 
Graphic UI (GUI). In the case that the user device is operating 
in a video telephony mode or a picture shooting mode, the 
display unit 130 displays a UI or GUI displaying the picture 
taken by the camera or received through the communication 
channel. Particularly, the display unit 130 displays the execu 
tion screens of various functions (or applications) running on 
the mobile terminal 100. The display unit 130 presents a 
virtual input device (e.g., virtual touch pad) and generates a 
signal corresponding to the input made by means of the Vir 
tual input device to the controller 170. For example, the 
display unit 130 displays various execution screens of the 
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mobile terminal 100 and may present the virtual input device 
screen according to the user's selection in the state that the 
execution screen is displayed. 
007.9 The display unit 130 displays execution screens of 
various functions (or applications) running on the mobile 
terminal 100 according to the window layout policy. The 
display unit 130 is also capable of Supporting display mode 
Switching function for Switching between portrait mode and 
landscape mode according to the rotation direction (or orien 
tation) of the user device. The operation of the display panel 
131 is described later with reference to screens. 
0080. The display unit 130 may be implemented with any 
of a Liquid Crystal Display (LCD), a Thin Film Transistor 
LCD (TFT LCD), a Light Emitting Diode (LED), an Organic 
LED (OLED), an Active Matrix OLED (AMOLED), a flex 
ible display, a bended display, a 3-Dimensional (3D) display, 
and/or the like. The display unit 130 may be implemented as 
a transparent display panel through which the light pen 
etrates. 

0081. In the case that the display unit 130 and the touch 
panel detecting touch gesture are layered (hereinafter, 
referred to as touchscreen), the display unit 130 may work as 
an input device as well as output device. The touch panel may 
be configured to convert change in pressure or capacitance at 
a specific region of the display unit 130 to an electric signal. 
The touch panel may be configured to detect the pressure of 
the touch as well as the touched position and size. If touch 
gesture is made on the touch panel, the corresponding signal 
(s) is generated to a touch controller (not shown). The touch 
controller (not shown) processes the signal(s) and generates 
corresponding data to the controller 170.The controller 170 is 
aware of the touched region. 
0082. As described above, the display unit 130 includes 
the touch panel and a display panel. The touch panel may be 
placed on the display panel of display unit. In detail, the touch 
panel may be implemented in add-on type in which the touch 
panel is placed on the display panel or in on-cell type or 
in-cell type in which the touch panel is embedded into display 
panel. 
0.083. The touch panel generates an analog signal (e.g., 
touch event) in response to the users touch gesture made on 
the display unit 130 and converts the analog signal to generate 
a digital to the controller 170. The touch event includes touch 
coordinates (x, y). For example, the touch panel determines 
Some of the coordinates within the touch area (e.g., area 
touched by a user's finger or a pen) as the touch coordinates 
and sends the touch coordinates to the controller 170. The 
touch coordinates may be indicated by pixel. For example, if 
the screen resolution of the display unit 130 is 640*480, theX 
axis coordinate is in the range of 0 to 640 and the Y axis 
coordinate is in the range of 0 to 480. The touch panel may 
generate the touch signal including coordinates of the 
touched area to the controller 170. In this case, the controller 
170 determines some of the received coordinates as the touch 
coordinates. 

0084. If the touch coordinates are received from the touch 
panel, the controller 170 determines that a touch tool (e.g., 
finger or pen) is in contact with the touch panel and, if no 
touch coordinate is received, that the touch has been released. 
In addition, if the coordinates are changed, (e.g., from (x,y) 
to (x, y)), the controller 170 determines that the touch has 
moved. In response to the touch movement, the controller 
calculates the displacement (d. d) and movement speed of 
the touch. The controller 170 determines the user gesture as 
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one of touch, double touch, tap, double tap, long tap, tap & 
touch, drag, flick, press, pinch-in, and pinch-out, and/or the 
like based on the touch coordinates, whether the touch is 
applied or released, whether the touch moves, touch displace 
ment, touch movement speed, and/or the like. The touch is a 
user's gesture contacting a touch tool at a position on the 
touchscreen, the multi-touch is the gesture of contacting the 
touch tool at least to positions (e.g., with thumb and index 
finger) on the touch screen, the tap is the gesture of contact 
ing a position on the screen with a touch tool and releasing the 
contact (touch-off) without moving the touch tool, the 
double tap is the gesture of making the tap twice, the long 
tap is the gesture of maintaining the contact for a longtime as 
compared to the tab and then releasing the contact, the tap 
and touch is the gesture of making a tap to a certain position 
and then making a touch at the same position in a predeter 
mined time (e.g., 0.5 second), the drag is the gesture of 
contacting a position and moving the contact on the screen in 
a certain direction, the flick is a user's gesture of Snapping 
on the screen quickly as compared to the drag gesture, the 
press is a user's gesture of contacting at a certain position on 
the screen and applying press, the pinch-in is the gesture of 
making two contact points with two touch tools and narrow 
ing the distance between the two contact points, and the 
pinch-out is the gesture of widening the distance between 
two contact points. For example, the touch means the State 
of contacting the touch panel, and other gestures are changes 
in touched state. The touchscreen may be provided with a 
pressure sensor to detect the pressure at the touched position. 
The detected pressure information is sent to the controller 170 
such that the controller 170 distinguishes between the touch 
and pressure based on the pressure information. 
I0085. The touchpanel may be implemented as a combined 
touch panel including a finger touch panel for detecting a 
gesture made by human body and a pen touch panel for 
detecting pengesture made by a pen. The finger touch panel 
may be implemented as a capacitive type panel. The finger 
touch panel is capable of detecting the touch gesture made by 
a certain object (e.g., conductive material capable of chang 
ing electrostatic capacity) as well as human body. The pen 
touch panel may be implemented with an electromagnetic 
induction type panel. In this case, the pen touch panel gener 
ates a touch event in response to the gesture made by the touch 
stylus pen manufactured to generate magnetic field. 
I0086. The display panel displays the image under the con 
trol of the controller 170. The controller 170 renders the data 
into an image and stores the image in a buffer. The display 
panel may display various images associated with the opera 
tion of the mobile terminal 100 (e.g., lock screen, home 
screen, application (or app) execution screen, keypad, and/or 
the like). If the mobile terminal powers on, the display unit 
130 displays the lock screen. If a touch input or key input for 
unlock is detected, the controller changes the lock screen for 
the home screen or application execution screen. The home 
screen may include a background image and a plurality of 
icons arranged thereon. The icons correspond to the respec 
tive applications. If an icon is selected by the user (e.g., tap on 
an icon), the controller executes the corresponding applica 
tion (e.g., browser) and displays the execution screen by 
means of the display unit 130. The display unit 130 may 
display the application execution screen as background and 
another image (e.g., keypad), on the foreground so as to be 
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overlaid on the background. The display unit 130 displays a 
first image at the first region and the second image at the 
second region. 
0087. The audio processing unit 140 sends the audio sig 
nal received from the controller 170 to the speaker (SPK) 141 
and sends the audio signal Such as Voice input through the 
microphone (MIC) 143 to the controller 170. The audio pro 
cessing unit 140 is capable of processing the Voice/sound data 
to output an audible sound wave through the speaker 141 and 
processing the audio signal including voice to generate a 
digital signal to the controller 170. 
0088. The speaker 141 is capable of outputting audio 
received by the radio communication unit 110 or stored in the 
storage unit 150 in the telephony mode, audio (video) record 
ing mode, media content playback mode, broadcast reception 
mode, photo capture mode, and/or the like. The speaker 141 
is also capable of output sound effects associated with the 
function executed in the mobile terminal (e.g., inbound call 
reception, outbound call placing, audio and video playback, 
photo shooting, and external output). 
0089. The microphone 143 is capable of processing the 
input acoustic signal to generate Voice data in the telephony 
mode, audio (video) recording mode, speech recognition 
mode, photo capture mode, and/or the like. The processed 
Voice data may be processed into the signal to be transmitted 
to the base station by means of the cellular communication 
module 111 in the telephony mode. The microphone 143 may 
be implemented with various noise cancellation algorithms to 
cancel the noise occurring in the audio signal input process. 
0090 The storage unit 150 may store programs associated 
with the processes and controls of the controller 170 and 
stores input/output data (e.g., phone number, message, mul 
timedia contents including audio and video files, and appli 
cations) temporarily. The storage unit 150 may store the 
mobile terminals function usage frequencies (e.g., applica 
tion usage frequency, multimedia playback frequency, and 
phone number usage frequency, messaging frequency, and 
multimedia usage frequency, weight, priority, and prefer 
ence). The storage unit 150 also may store the data associated 
with the various vibration patterns and Sounds corresponding 
to the touch gestures made on the touchscreen. According to 
various embodiments of the present disclosure, the storage 
unit 150 may store various types of application for the desk 
top virtualization function, and the applications may be clas 
sified into the ones Supporting the mobile window environ 
ment and the ones Supporting desktop window environment. 
For example, certain applications performing the same opera 
tion may include a default mode application for outputting 
mobile window environment screen and a desktop mode 
application for outputting desktop window environment 
SCC. 

0091. The storage unit 150 also stores the window layout 
policies for various types of display devices to provide win 
dow layout per display device. According to various embodi 
ments of the present disclosure, the window layout policies 
may be mapped to the display devices by resource and stored 
in the form of a mapping table. 
0092. The storage unit 150 stores the booting program, 
Operating System (OS), middleware, and a virtual controller. 
According to various embodiments of the present disclosure, 
the virtual controller requests the OS to create a virtual touch 
screen and controls the display unit 130 to display the execu 
tion screen corresponding to the virtual touchscreen. The 
kernel of the OS includes a U-input module. According to 
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various embodiments of the present disclosure, the U-input 
module generates the virtual touchscreen in response to the 
request of the virtual controller, receives a touch event from 
the virtual controller, and sends the touch event to the virtual 
touchscreen. The middleware relay data between the OS and 
applications or between different types of applications. 
According to various embodiments of the present disclosure, 
an Xserver is a windows OS-based middleware to receive the 
user input (e.g., touch position displacement (d., d.)) and 
transfers the received user input to the application associated 
with the external display device. Thereafter, the application 
performs a function corresponding to the user input (e.g., 
moves the pointer in proportion to the position displacement 
on the external display device). 
0093. The storage unit 130 is also capable of storing 
embedded applications and third party application. The 
embedded applications are the applications installed in the 
apparatus basically. The embedded applications may include 
browser, email, instant messenger, and the like. The third 
party applications are diverse applications that may be down 
loaded from the online market and installed in the terminal. 
The third party applications may be installed and uninstalled 
freely. If the mobile terminal powers on, the booting program 
is loaded on the main memory device (e.g., RAM) of the 
controller 170. The booting program loads the OS and 
middleware of the mobile terminal onto the main memory 
device. The OS loads the applications on the main memory 
device to execute. 

I0094. The storage unit 150 may be implemented with a 
storage medium of at least one of a flash memory type, a hard 
disk type, a micro type, a card type (e.g., a Secure Digital (SD) 
type and an eXtream Digital (XD) card type) memories, a 
Random Access Memory (RAM), a Dynamic RAM 
(DRAM), a Static RAM (SRAM), a Read-Only Memory 
(ROM), a Programmable ROM (PROM), an Electrically 
Erasable PROM (EEPROM), a Magnetic RAM (MRAM), a 
magnetic disk, an optical disk type memories, and the like. 
The user device may interoperate with a web storage working 
as the storage unit 150 on the Internet. 
(0095. The interface unit 160 provides the interface for the 
external devices connectable to the user device. The interface 
unit 160 is capable of transferring the data or power from the 
external devices to the internal components of the user device 
and transferring the internal data to the external devices. For 
example, the interface unit 160 may be provided with wired/ 
wireless headset port, external charging port, wired/wireless 
data port, memory card slot, identity module slot, audio input/ 
output port, video input/output port, earphonejack, and/or the 
like. According to various embodiments of the present dis 
closure, the interface unit 160 includes a data port for con 
nection with at least one external display device through 
wired or wireless link. For example, the user interface 160 
may include High-Definition Multimedia Interface (HDMI) 
(including standard, mini, and micro HDMIs) and/or Univer 
sal Serial Bus (USB) interface. When the mobile terminal 100 
and the external display device are connected through WLAN 
(Wi-Fi) link, the WLAN may be included in the interface unit 
160. When the mobile terminal 100 and the external input 
device are connected through a Bluetooth link, the Bluetooth 
may be included in the interface unit 160. 
(0096. The controller 170 controls overall operations of the 
mobile terminal 100. For example, the controller 170 controls 
the operations associated with Voice telephony, data commu 
nication, video conference, desktop virtualization, and exter 



US 2014/007S377 A1 

nal output. The controller 170 may include a multimedia 
module (not shown) for the desktop virtualization and exter 
nal output. According to various embodiments of the present 
disclosure, the multimedia module (not shown) may be 
embedded in the controller 170 or implemented in separation 
from the controller 170. 
0097. According to various embodiments of the present 
disclosure, the controller 170 controls the operations for Sup 
porting the desktop virtualization. For example, the controller 
170 controls the desktop virtualization in which the data 
generated at the mobile terminal 100 in the state of interop 
eration with the external display device 200 and the applica 
tion are processed to be fit for the desktop environment of the 
external display device 200. For example, the controller 170 
executes, when the mobile terminal 100 and the external 
display device 200 are connected, the desktop mode and 
controls such that the default desktop window screen for the 
desktop mode on the external display device 200. The con 
troller 170 controls the window screen for the mobile terminal 
and the window screen for the external display device with 
different layouts in control of the desktop virtualization. 
0098. When the external display device 200 is connected, 
the controller 170 outputs the default desktop window screen 
to the external display device 200 and monitors to detect an 
input of control single in the desktop mode. If a control signal 
for controlling the desktop area of the external display device 
is input from outside, the controller 170 controls such that the 
desktop area is displayed on the screen. If the control signal is 
an internal signal for controlling the default area of the mobile 
terminal, the controller 170 controls the default area screen 
display. 
0099. When the external display device 200 is connected, 
the controller 170 may acquire the information on the screen 
size of the external display device 200. The information on 
the screen size of the external display device may be acquired 
in the form of polling of the mobile terminal 100 or push of the 
external device 200. 
0100. The controller 170 controls displaying of the win 
dow Screen with a desktop environment layout through the 
external display device 200 and providing window size 
adjustment button(s) at the top frame of the window displayed 
on the desktop area of the external display device 200. 
0101. According to various embodiments of the present 
disclosure, the controller 170 controls the operations for Sup 
porting the functions. For example, the controller 170 con 
trols such that the data and application of the mobile terminal 
100 is displayed through the connected external display 
device 200 in the layout corresponding to the window layout 
policy configured through the external display device 200. 
The controller 170 controls the window screen displayed on 
the external display device 200 in separation from the window 
screen displayed on the mobile terminal 100. 
0102) According to various embodiments of the present 
disclosure, the controller 170 controls the operation associ 
ated with the configuration of the window layout policies for 
the display devices. When generating a window according to 
an application execution request, the controller 170 may 
determine the layout to be applied to the window according to 
a predetermined window layout policy. The controller 170 
generates the window in the layout determined according to 
the window layout policy to the external display device 200. 
0103) The controller 170 may acquire the resources for the 
display devices and search for the resource per display device 
and window layout policy mapped to the resource when 
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determining the window. Particularly, the controller 170 may 
acquire the resource for the external display device 200 in the 
way of polling of the mobile terminal 100 or push of the 
external display device. 
0104. According to various embodiments of the present 
disclosure, the controller 170 may include a main memory 
device for storing application programs and OS, cache 
memory for storing data to be written to or read from the 
storage unit 150, a CPU, and a GPU. The OS is responsible for 
interfacing between the hardware and programs and manages 
the computing resources such as CPU, GPU, main memory 
device, and auxiliary device. For example, the OS operates 
the mobile terminal 100, schedules tasks, and controls opera 
tions of the CPU and GPU. The OS is also responsible for 
controlling execution of application programs and managing 
data and file storage. As well-known in the art, the CPU may 
be the main control unit of the computer system which is 
responsible for data operation and comparison and command 
analysis and execution. The GPU is the graphic control unit 
for performing data operation and comparison and command 
analysis and execution in association with graphics instead of 
the CPU. The CPU and GPU may be integrated into a package 
as a single integrated circuit composed of two or more inde 
pendent cores (e.g., quad-core). The CPU and GPU may be 
packaged in multi-layered manner. The integrated CPU and 
GPU may be referred to as Application Processor (AP). 
0105. The control operations of the controller 170 are 
described later in detail with reference to the accompanying 
drawings. 
0106 The power supply 180 supplies power of the internal 
or external power source to the components under the control 
of the controller 170. 

0107 The various embodiments of the present disclosure 
may be implemented in hardware, firmware, Software, or any 
combination thereofso as to be stored in a computer or similar 
device-readable storage medium. In the case of implementing 
the present disclosure by hardware, the present disclosure can 
be implemented with Application Specific Integrated Circuits 
(ASICs), Digital Signal Processors (DSPs), Digital Signal 
Processing Devices (DSPDs), Programmable Logic Devices 
(PLDs), Field Programmable Gate Arrays (FPGAs), a pro 
cessor, a controller, a microcontroller, a microprocessor, and/ 
or the like. In any case, the disclosed various embodiments of 
the present disclosure can be implemented on the control unit 
180. In the case of implementing various embodiments of the 
present disclosure by Software, the procedures functions dis 
closed in the specification can be implemented with separate 
software modules. The software modules are capable of per 
forming at least one function and operation described in the 
specification. 
0108. The storage medium may be a non-transitory com 
puter-readable storage medium recording the program 
capable of executing a desktop mode for the external display 
device 200 connected to the mobile terminal 100, displaying 
default desktop window screen on the external display device 
200 in the desktop mode, and executing the desktop virtual 
ization function based on the desktop window environment 
through the external display device 200. 
0109 The storage medium may be a non-transitory com 
puter-readable medium recording the program capable of 
detecting a window creation event in accordance with the 
execution of an application, determining the display device 
for displaying the window in response to the window creation 
event, acquiring the resource for the display device, determin 
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ing the window layout policy of the display device, generat 
ing the window on the display device in the layout according 
to the determined window layout policy, and displaying the 
execution screen of the application through the window. 
0110. According to various embodiments of the present 
disclosure, the mobile terminal 100 may be any of cellular 
communication terminal operating with various communica 
tion protocols corresponding to the communication systems, 
a tablet Personal Computer (PC), a smartphone, a digital 
camera, a Portable Multimedia Player (PMP), a Media Player 
(e.g., MP3 player), a handheld e-book, a portable game con 
sole, a Personal Digital Assistant (PDA), and the like. In 
addition, the gesture-based control method according to one 
of various embodiments of the present disclosure may be 
applied to various display devices such as a digital television 
(TV), Digital Signage (DS), and a Large Format Display 
(LFD). 
0111 Although it is difficult to enumerate all of the func 
tional components that can be converged in various manners 
according to the trend of digital convergence, the mobile 
terminal 100 may further include an acceleration sensor, a 
gyro sensor, a GPS module, a Near Field Communication 
(NFC) module, a vibration module, a camera, an accessory, 
and/or the like. The accessory may be a detachable part of the 
mobile terminal Such as a pen to make a touch gesture on the 
display unit 130. A certain component of the mobile terminal 
100 may be omitted or replaced by another component 
according to its implementation. 
0112 A description is made of the desktop virtualization 
according to various embodiments of the present disclosure 
with reference to FIGS. 2 to 15. 
0113 FIG. 2 is a schematic diagram illustrating connec 
tions of external devices to a mobile terminal according to an 
embodiment of the present disclosure. 
0114 Referring to FIG. 2, the system of the present dis 
closure includes a mobile terminal 100 supporting multi 
screen function in connection with an external display device 
and the external device 200 for displaying the screen of the 
mobile terminal 100 in a desktop window environment. 
According to various embodiments of the present disclosure, 
the system may include external input devices 300 connected 
to the mobile terminal 100 and capable of manipulating the 
windows displayed on the mobile terminal 100 and/or the 
external display device 200. In FIG. 2, the external display 
device 200 may include a monitor, and the external input 
devices 300 may include the keyboard and mouse. 
0115. As shown in FIG. 2, the mobile terminal 100 and the 
external display device 200 may connect through a wired 
interface or a wireless interface. For example, the mobile 
terminal 100 and the external display device 200 may connect 
to each other through HDMI or Wi-Fi. The mobile terminal 
100 may output various screen data to the external display 
device 200 through the wired interface (e.g., HDMI) or the 
wireless interface (e.g., Wi-Fi) 
0116. The mobile terminal 100 and the external input 
devices 300 may connect through a wired interface or a wire 
less interface. For example, the mobile terminal 100 and the 
external input devices 300 may connect through the wired 
interface such as USB or the wireless interface such as Blue 
tooth. The mobile terminal 100 may receive the control signal 
input by means of the external input devices 300 through the 
wired interface (e.g., USB) or the wireless interface (e.g., 
Bluetooth). The control signal may be the signal for control 
ling the window screen displayed on the mobile terminal or 
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the signal for controlling the window screen displayed on the 
external display device 200. According to various embodi 
ments of the present disclosure, the mobile terminal 100 is 
connected to the external display device 200 and the external 
input devices 300 as shown in FIG. 2 so as to control the 
window screen displayed on the external display device 200 
by means of the external input device 300 in the state that the 
desktop virtualization function is activated in association 
with the external display device 200. 
0117 If a control signal is received from the external input 
devices 300, the mobile terminal 100 controls the window 
screen displayed on the external display device 200 and pro 
cesses operations for displaying the result on the external 
display device 200 in the state of maintaining the window 
screen of the mobile terminal 100. 
0118 FIG. 3 is a signal flow diagram illustrating interop 
eration between a mobile terminal and an external display 
device in a display system according to an embodiment of the 
present disclosure, and FIGS. 4 and 5 are diagrams illustrat 
ing displays of a mobile terminal and an external display 
device according to an embodiment of the present disclosure. 
0119 Referring to FIGS. 3, 4, and 5, at operation 301 the 
mobile terminal 100 is connected to the display device 200. 
0.120. If a connection is established between the mobile 
terminal 100 and the display device 200 at operation 301, then 
at operation 303, the desktop mode is executed automatically 
such that the mobile terminal sends the external display 
device 200 a default desktop window screen. If the desktop 
mode is executed, the mobile terminal 100 executes the desk 
top mode internally and transmits the default desktop window 
screen to the external display device 200 in the state of main 
taining the current display of the mobile terminal 100 as 
shown in FIG. 4. When the external display device 200 is 
connected, the mobile terminal 100 acquires the information 
on the screen size of the external display device 200 and 
determines the size of the default desktop window screen 
corresponding to the screen size. The information on the 
screen size of the external display device 200 may be acquired 
in the form of polling or push at the time when the external 
device 200 is connected. 
I0121. If external display device 200 connects to the mobile 
terminal 100 at operation 301 and, if the default desktop 
window screen is received from the mobile terminal 100 at 
operation 303, then at operation 305, the external display 
device 200 displays the default desktop window screen. The 
default desktop window Screen may include desktop shortcut 
icons 250 (or icon list) of certain applications capable of 
executing operations corresponding to the desktop window 
environment through a predetermined background screen 
230 and the external display device 200. 
I0122) Ifa control event for a desktop window environment 
task occurs, then at operation 307, the mobile terminal 100 
sends the screen corresponding to the control event to the 
external display device 200. For example, if the user makes an 
input for selecting one of the desktop shortcut icons 250 
displayed on the external display device 200 by means of the 
mobile terminal 100 or the external input device 300, the 
mobile terminal 100 determines the application represented 
by the selected icon 250. The mobile terminal 100 executes 
the determined application in the desktop mode and sends the 
screen created for the desktop window environment (appli 
cation desktop window screen) to the external display device 
200. For example, when the execution of an application rep 
resented by the icon selected on the desktop area is detected, 
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the mobile terminal 100 executes the application having the 
layout appropriate for the desktop environment. 
0123. If the external display receives the application desk 
top window screen transmitted by the mobile terminal 100 at 
operation 307, then at operation 309, the external display 
device 200 displays the application desktop window screen. 
The application desktop window screen is provided in the 
form of the application execution screen having the layout for 
the desktop window environment different from the window 
screen of the mobile terminal 100 as shown in FIG. 5. At this 
time, the screen of the mobile terminal 100 may be main 
tained in a current state. The application execution screen 
includes a status bar at the top of the window frame corre 
sponding to the desktop window environment unlike the 
mobile application execution screen displayed on the mobile 
terminal 100. The status bar 550 may display the status infor 
mation (application name, and/or the like) on the execution 
screen (or corresponding window). Particularly, the status bar 
550 may include window size adjustment buttons 555 such as 
minimization, maximization, and close buttons. 
0.124 FIGS. 6 and 7 are diagrams illustrating displays of a 
mobile terminal and an external display device for explaining 
an input operation according to an embodiment of the present 
disclosure. 

0.125 FIG. 6 shows screen displays in the case of using the 
mobile terminal 100 as the input means of the external display 
device 200 according to an embodiment of the present dis 
closure, and FIG. 7 shows screen displays in the case of using 
the external input device 300 connected to the mobile termi 
nal 100 as the input means of the external display device 200 
according to an embodiment of the present disclosure. 
0126 Referring to FIG. 6, the mobile terminal 100 may 
display a virtual input device (e.g., virtual touchpad) accord 
ing to the user's selection. The user may input a control signal 
using the virtual input device displayed on the mobile termi 
nal 100 to make a manipulation Such as moving the pointer 
650 displayed on the external display device 200, executing 
application, moving execution window Screen, enlarging/ 
shrinking window size, minimizing size, maximizing size, 
closing window, executing a desktop shortcut icon 250, or the 
like. 

0127. According to various embodiments the present dis 
closure, the virtual input device may provide a window size 
adjustment region 630 capable of executing the functions of 
the buttons corresponding to the minimization button, maxi 
mization button, and close button of the status bar 550 at the 
top frame of the window displayed on the external display 
device 200; a touchpad region 650 for detecting a gesture for 
moving the pointer 750 on the external display device 200, 
icon selection gesture, single touch gesture, and multi-touch 
gesture; and an indicator region 610 for providing various 
operation status information of the mobile terminal 100 in 
real time. The virtual input device may also provide a keypad 
execution button 670 for executing the virtual touch keypad. 
0128 Referring to FIG. 7, the mobile terminal 100 may be 
connected with the external input devices 300 (e.g., keyboard 
and mouse) through wireless links such as Bluetooth links or 
wired links such as USB cables. The user may input a control 
signal using the external input device 300 connected to the 
mobile terminal 100 to perform the manipulation of such as 
movement of the pointer 750 in the desktop region displayed 
on the external display device 200, application execution, 
executed window movement, window size enlargement/ 
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shrink, size minimization, size maximization, window close, 
executing a desktop shortcut icon 250, or the like. 
I0129 FIGS. 8, 9, 10, 11, and 12 are diagrams illustrating 
screen displays of a mobile terminal and an external device 
for explaining a desktop virtualization operation according to 
an embodiment of the present disclosure. 
0.130 Referring to FIG. 8, a screen display in the state that 
an application is running in the desktop window environment 
of the external display device 200 under the control of the 
mobile terminal 100 is illustrated. As shown in FIG. 8, the 
application execution window provides a status bar 550 hav 
ing a window size adjustment button 555 at the tope side of 
the window frame. FIG. 8 is directed to the case in which the 
external input device 300 is connected to the mobile terminal 
100 for manipulating the window displayed on the external 
display device 200 such that the pointer 750 moves on the 
desktop region according to the input mode of the external 
input device 300. 
I0131 When an application execution command is input 
by selecting an icon in the desktop region of the external 
display device 200, the mobile terminal 100 executes the 
application having the layout for the desktop environment 
and processes the corresponding screen output. If the appli 
cation desktop window screen is received from the mobile 
terminal 100, the external display device 200 displays the 
application desktop window Screen. The application desktop 
window Screen is the application execution screen formed in 
the layout fit for the desktop environment unlike the window 
screen of the mobile terminal 100 as shown in FIG. 8. At this 
time, the screen of the mobile terminal 100 may be main 
tained in a current state. 

I0132 Referring to FIG.9, a screen display in the state that 
plural applications are executed in the desktop window envi 
ronment of the external display device 200 is illustrated. 
Particularly, when the plural application execution windows 
may be provided with a status bar 550 having the window size 
adjustment buttons 555 at the top sides of their frames respec 
tively. The status bar 550 of each window may provide the 
status information of the corresponding application. FIG.9 is 
directed to the case in which the window displayed on the 
external display device 200 is adjusted by means of the exter 
nal input device 300 connected to the mobile terminal 100 and 
the pointer 750 is provided on in the desktop region according 
to the input mode of the external input device 300. 
0.133 Referring to FIG. 10, a screen display in the case of 
extending the execution window of the application according 
to the user's manipulation in the state that the application is 
executed in the desktop window environment through the 
external display device 200 is illustrated. The application 
execution window may be provided with a status bar 550. The 
status bar 550 may further include window size adjustment 
buttons 555. As shown in FIG. 10, the user may move the 
pointer 750 to the right most position of the window frame by 
means of the external input device 300. When the pointer 750 
is placed at the edge, the pointer 750 is changed in shape as an 
indicator to indicate that the window size can be extended or 
shrunk. The user may make a control signal for right direction 
movement by manipulating the external input device 300. 
Then the window is extended as shown in FIG. 10. For 
example, if the window is extended in the state that a gallery 
list is displayed in the window according to the execution of 
the gallery application, the window screen is provided in Such 
away of including the region presenting detailed information 
(enlarged photo) on the photos of the gallery list. 
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0134 Referring to FIG. 11, screen displays in the case of 
moving an application execution screen according to the 
user's manipulation in the state that the application is 
executed in the desktop window through the external display 
device 200 under the control of the mobile terminal 100 are 
illustrated. As shown in FIG. 11, the user may move the 
pointer 750 at the top side of the window frame (e.g., the 
status bar 550) using the external input device 300. When the 
pointer 750 is placed at a position on the status bar 550, the 
pointer 750 may be changed in shape to indicate that the 
window may be moved. In this state, the user may make a 
control input for movement in a direction (e.g., rightward) in 
the display region of the external display apparatus 200 by 
manipulating the external input device 300. Then the window 
moves in response to the user input as shown in FIG. 11. 
0135 Referring to FIG. 12, screen displays in the state that 
a specific application is executed in the desktop window 
environment through the external display device 200 under 
the control of the mobile terminal 100 are illustrated. As 
shown in FIG. 12, the application execution window may be 
provided with the status bar 550 having the window size 
adjustment button 555. Particularly, FIG. 12 shows the case in 
which the application executed in the region of the mobile 
terminal 100 in the state of FIG.8. As shown in FIG. 12, if an 
application execution event Such as incoming call reception 
in the state that the mobile terminal 100 is connected to the 
external display device 200, the screen of the external display 
device 200 displays the window Screen (e.g., incoming call 
reception status screen) on the mobile terminal 100 according 
to the execution event at the mobile terminal in the state of 
maintain the current state. As shown in FIG. 12, as the appli 
cation is executed in the mobile terminal 100, the pointer 750 
may disappear on the current screen of the external display 
device 200. This is to indicate intuitively that the current 
manipulation is performed on the mobile terminals. 
0136. If an application execution command input by the 
selection of the icon on the desktop region of the external 
display device 200 is detected, the mobile terminal 100 
executes an application having the desktop environment 
friendly layout and processes the screen display. If the appli 
cation desktop window screen is received from the mobile 
terminal 100, the external device 200 displays the application 
desktop window Screen having the desktop environment 
friendly layout. If the application is executed in the region of 
the mobile terminal, the mobile environment-friendly appli 
cation screen is displayed as shown in FIG. 12. 
0137 Although FIGS. 8 to 12 are directed to the case in 
which the external input device 300 is connected to the 
mobile terminal 100, the desktop window environment of the 
external display device 200 may be manipulated through the 
virtual input device provided on the mobile terminal 100 as 
described above with the omission of the external input 
device 300. 
0138 FIG. 13 is a flowchart illustrating a desktop virtual 
ization method of a mobile terminal according to an embodi 
ment of the present disclosure. 
0139 Referring to FIG. 13, at operation 1301, the control 
ler 170 determines a current operation mode (e.g., standby 
mode and application execution mode). 
0140. At operation 1303, the controller 170 detects a con 
nection of the external device 200. For example, the controller 
170 may detect the connection of the external display device 
200 through a wired (HDMI) link or a wireless (Wi-Fi) link. 
If the external display device 200 is connected, the controller 
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170 executes the desktop mode for desktop virtualization and 
transmits a default desktop window screen to the external 
display device 200. If the external display device 200 is 
connected, the controller 170 may determine the type of the 
connection between the mobile terminal 100 and the external 
display device 200. 
0141 When the external display device 200 is connected 
to the mobile terminal 100 at operation 1303, the controller 
170 proceeds to operation 1305 at which the controller 170 
acquires the information on the screen size of the external 
display device 200. The information on the screen size of the 
external display device 200 is acquired in the way of polling 
or push at the time when the mobile terminal and the external 
display device 200 connect to each other. 
0142. At operation 1307, the controller 170 determines the 
size of the default desktop window screen based on the infor 
mation on the screen size of the external display device 200. 
0143. At operation 1309, the controller 170 outputs the 
default desktop window screen corresponding to the deter 
mined screen size to the external display device 200. The 
controller 170 may process the output of the default desktop 
window screen through wired (HDMI) or wireless (Wi-Fi) 
link depending on the connection type of the external display 
device 200. 
0144. At operation 1311, the controller 170 detects a con 
trol input. 
0145 If a control input is detected in the state that the 
default desktop window Screen for desktop mode operation is 
displayed on the external display device 200 at operation 
1311, then the controller 170 proceeds to operation 1313 at 
which the controller 170 determines whether the control input 
is an internal control input for controlling the default region of 
the mobile terminal 100 or an external control input for con 
trolling the desktop region of the external display device 200. 
0146 If the controller 170 determines that the control 
input is not the external control input (e.g., if the control input 
is the internal control input), at operation 1313, then the 
controller 170 proceeds to operation 1315 at which the con 
troller 170 controls such that the execution screen is displayed 
in the mobile terminal-friendly layout in the default region of 
the mobile terminal while the current screen of the external 
display device 200 is maintained. For example, the controller 
170 controls displaying the window screen of the default 
region of the mobile terminal 100. 
0147 Conversely, if the controller 170 determines that the 
control input is the external control input at operation 1313, 
then the controller 170 proceeds to operation 1317 at which 
the controller 170 controls such that the desktop window 
screen is displayed on the desktop region of the external 
display device 200 in the desktop environment-friendly lay 
Out. 

0148 FIG. 14 is a flowchart illustrating a desktop virtual 
ization method of a mobile terminal according to an embodi 
ment of the present disclosure. 
0149 Referring to FIG. 14, a flowchart is illustrated in a 
case in which no external input device is connected to the 
mobile terminal 100. However, the mobile terminal 100 pro 
vides a virtual input device for manipulating the data region 
of the external display device. 
0150 Referring to FIG. 14, at operation 1401, the control 
ler 170 determines the execution of the desktop mode at 
operation 1401. For example, the controller 170 determines 
whether the mobile terminal 100 is operating in the desktop 
mode. 
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0151. At operation 1403, the controller 170 determines 
whether a request for virtual input device execution is 
detected. 
0152. If a virtual input device execution request is detected 
in the desktop mode at operation 1403, the controller 170 
proceeds to operation 1405 at which the controller 170 
executes the virtual input device application. For example, the 
controller 170 may receive the input requesting for the execu 
tion of the virtual input device through manipulation of the 
mobile terminal (e.g., menu manipulation and shortcut key 
input) in the state in which the default desktop window screen 
is displayed on the external display device 200. Then the 
controller 170 controls the mobile terminal 100 such that the 
virtual input device application is executed in the default 
region of the mobile terminal 100 in the state of maintain the 
default desktop window screen of the external display device 
2OO. 
0153. At operation 1407, the controller 170 displays the 
virtual input device on the mobile terminal 100 and the 
pointer on the external display device 200. For example, the 
controller 170 outputs the virtual input device in match with 
the layout of the default region of the mobile terminal 100 
with the execution of the virtual input device application and 
controls to present the pointer 750 in the desktop region of the 
external display device 200. 
0154) At operation 1409, the controller 170 controls the 
desktop region according to the user input made through the 
virtual input device in the state in which the virtual input 
device is displayed. For example, the controller 170 may 
controls the operations as described with reference to FIGS. 
8, 9, 10, 11, and 12. For example, the controller 170 may 
control the tasks of the desktop environment Such as pointer 
movement in the desktop region, application execution, 
executed window Screen movement, window size extension/ 
shrink, size minimization, size maximization, window close, 
and/or the like. 
0155 FIG. 15 is a flowchart illustrating a desktop virtual 
ization method of a mobile terminal according to an embodi 
ment of the present disclosure. 
0156 Referring to FIG. 15, the operations of processing 
the input from the external input device 300 in the state in 
which the external device 300 is connected to the mobile 
terminal 100 is illustrated. 
(O157 At operation 1501, the controller 170 determines the 
execution of the desktop mode. 
0158. At operation 1503, the controller 170 receives a 
control input made through the external input device 300. 
0159. If a control input is received from the external input 
device 300 in the desktop mode at operation 1503, then the 
controller 170 proceeds to operation 1505 at which the con 
troller 170 maintains the current state of the screen of the 
default region of the mobile terminal 100. 
(0160. Thereafter, at operation 1507, the controller 170 
determines the control event of the external input device 300. 
For example, the controller 170 is capable of determining 
whether the control input is made through the keyboard or the 
mouse and which task is to be executed according to the 
control input. 
(0161. At operation 1509, the controller 170 controls out 
put of the desktop region according to the identified control 
input. For example, the controller 170 may control the move 
ment of the pointer in the desktop region of the external 
display device 200, application execution, executed window 
screen movement, window size enlargement/shrink, size 
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minimization, size maximization, window close, or the like 
while maintaining the current state of the screen of the mobile 
terminal 100. 
0162. Descriptions are made of the various embodiments 
related to the per-display device window layout provision 
function hereinafter with reference to FIGS. 16, 17, 18, and 
19A, 19B, 19C, and 19D. 
0163 FIG. 16 is a flowchart illustrating a per-display 
device window layout provision method of a mobile terminal 
according to an embodiment of the present disclosure. 
0164 Referring to FIG.16, at operation 1601, the control 
ler 170 detects an input requesting to execute an application. 
0.165 If the controller 170 detects a request for an appli 
cation execution input by the user at operation 1601, then the 
controller 170 proceeds to operation 1603 at which the con 
troller 170 acquires the resource of the display device on 
which the application is executed. For example, if the appli 
cation execution request is detected, the controller 170 iden 
tifies the display device on which the application execution 
screen is to be displayed and acquires the resource of the 
display device. The resource of the display device is the 
resource of the display devices currently connected to the 
mobile terminal 100 (e.g., display unit 130 of the mobile 
terminal 100 and external display device connected to the 
mobile terminal 100) and acquired from the storage unit 150 
or the external display device. 
0166 If the controller 170 acquires the resource of the 
display device on which the application execution screen is 
displayed at operation 1603, then the controller 170 proceeds 
to operation 1605 at which the controller 170 determines a 
window layout policy configured for the acquired resource. 
For example, the controller 170 may retrieve a predetermined 
window layout policy corresponding to the resource of the 
display device from the mapping table of the storage unit 150. 
(0167. At operation 1607, the controller 170 decorates 
(e.g., configures) the window layout of the application 
according to the determined window layout policy. For 
example, the controller 170 configures the layout of the win 
dow presenting the application execution screen according to 
the window layout policy. 
(0168. At operation 1609, the controller 170 generates the 
window decorated (e.g., configured) according to the window 
layout on the display device and displays the application 
execution screen. 
(0169. As described with reference to FIG. 16, when the 
user executes an application, the controller 170 acquires the 
resource of at least one display device currently connected to 
the mobile terminal 100 and selects one of the window layout 
policies configured based on the resource of the display 
device. The controller 170 decorates (e.g., configures) the 
window layout of the executed application according to the 
determined window layout policy. 
0170 FIG. 17 is a flowchart illustrating a per-display 
device window layout management method of a mobile ter 
minal according to an embodiment of the present disclosure. 
(0171 Referring to FIG. 17, at operation 1701, the control 
ler 170 detects the window generation request of the user. 
(0172. At operation 1703, the controller 170 acquires the 
resource of the currently connected display device. For 
example, if the user's application execution request is 
detected, the controller 170 may determine that the applica 
tion execution request corresponds to the window generation 
event for generating a new window. The controller 170 deter 
mines the display device for which the window is generated 
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according to the application execution (e.g., display unit 130 
of the mobile terminal 100 and external display device con 
nected to the mobile terminal 100) and acquires the resource 
of the determined display device. The resource of the display 
device may include the resource of at least one of the display 
unit 130 of the mobile terminal and the external display 
device connected to the mobile terminal 100. 
(0173 At operation 1705, the controller 170 searches for 
the window layout policy for the resource of the display 
device. 
(0174. At operation 1707, the controller 170 determines 
whether the window layout policy is retrieved. For example, 
the controller 170 scans the resources of the display devices in 
correspondence to the resource acquired from the mapping 
table stored in the storage unit 150 and retrieves the window 
layout policy mapped to the display device of the acquired 
SOUC. 

(0175. If the controller 170 retrieves a window layout 
policy for the display device at operation 1707, then the 
controller 170 proceeds to operation 1709 at which the con 
troller 170 determines that the found window layout policy 
corresponds to the window layout policy of the window to be 
display on the display device. 
(0176). At operation 1711, the controller 170 applies the 
determined window layout policy to the window to be dis 
played on the display device. 
(0177. At operation 1713, the controller 170 displays the 
window to which the window layout policy is applied on the 
display device. For example, the controller 170 generates the 
window according to the applicable window layout policy. 
(0178 Conversely, if the controller 170 does not retrieve a 
window layout policy for the display device at operation 
1707, then the controller 170 proceeds to operation 1715 at 
which the controller 170 determines that the default window 
layout policy corresponds to the window layout policy of the 
window to be displayed on the display device. 
(0179. At operation 1717, the controller 170 applies the 
default window layout policy to the window to be displayed 
on the display device. Thereafter, the controller 170 proceeds 
to operation 1713 at which the controller 170 displays the 
window to which the window layout policy is applied on the 
display device. 
0180 Referring to FIG. 17, the controller 170 may deter 
mine whether any window layout policy of the display device 
on which the window is to be displayed when an application 
execution window is generated in response to the user request 
exists. If the window layout policy of the display device is 
retrieved, the controller 170 applies the retrieved window 
layout policy as the window layout policy of the display 
device. Otherwise, if no window layout policy is retrieved, the 
controller 170 applies the default window layout policy as the 
window layout policy of the display device. The controller 
170 generates the window to which the window layout policy 
is applied and provides the application execution screen 
according to the layout of the window. 
0181 FIG. 18 is a signal flow diagram illustrating signal 
flows between a mobile terminal and an external display 
device interoperating in a method according to an embodi 
ment of the present disclosure. FIGS. 19A, 19B, 19C, and 
19D are diagrams illustrating screen displays of a mobile 
terminal and an external display device for explaining an 
interoperation there between. 
0182 Referring to FIGS. 18, 19A, 19B, 19C, and 19D, at 
operation 1801, the mobile terminal 100 is connected to the 
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external display device 200. For example, the mobile terminal 
100 may detects the connection of the external display device 
200 through a wired (e.g., HDMI) link or a wireless (e.g., 
Wi-Fi) link in a certain operation mode (e.g., standby mode 
and application execution mode). 
0183 If the external display device 200 is connected to the 
mobile terminal 100 at operation 1801, then at operation 
1803, the mobile terminal 100 acquires the resource of the 
external display device 200. For example, if the external 
display device 200 is connected, the mobile terminal 100 
acquires the resource such as screen size of the external 
device 200. The resource of the external display device 200 
may be provided in such a way that the mobile terminal 200 
request the connected external display device 200 to transmit 
the resource and the external display device 200 provides the 
mobile terminal 100 with its resource in response to the 
resource transmission request. The external display device 
200 may transmit the resource thereof to the mobile terminal 
automatically when the external display device 200 is con 
nected to the mobile terminal 100. According to various 
embodiments of the present disclosure, the resource of the 
external display device is acquired in the way of polling or 
pushing the resource at the time when the mobile terminal 100 
is connected to the external display device 200, the resource 
including the screen size of the external display device 200. 
The mobile terminal 100 may buffer or store the acquired 
resource in the storage unit 150 of the mobile terminal 100. 
0.184 At this time, the host providing the resource may be 
a slave which does not perform any control function but 
provides screen data under the control of a master. The master 
may be the terminal 100 responsible for the control (particu 
larly the controller 170), and the slave the external display 
device 200 and the display unit 130 of the mobile terminal 
100 that display the screen data provided by the mobile ter 
minal 100. 
0185. At operation 1805, the mobile terminal 100 deter 
mines the window layout policy corresponding to the 
resource acquired from the external display device 200. For 
example, the mobile terminal 100 may determine the window 
layout policy corresponding to the acquired resource by ref 
erencing the predetermined mapping table of the per-display 
device window layout policies. 
0186. At operation 1807, the mobile terminal 100 outputs 
the desktop window Screen (e.g., background screen) to the 
external display device 200 according to the determined win 
dow layout policy. When displaying the desktop window 
screen, the mobile terminal 100 transfers the desktop window 
screen generated internally according to the window layout 
policy to the external display device 200 in the state of the 
current display of the mobile terminal 100 (e.g., current 
operation mode screen display). 
0187. After being connected to the mobile terminal 100, if 
the desktop window screen is received from the mobile ter 
minal 100, then at operation 1809, the external display device 
200 displays the desktop window screen. As illustrated in 
FIG. 19A, the desktop window screen may include the desk 
top shortcut icons 250 representing the pre-registered appli 
cations so as to execute operation with the window corre 
sponding to the resource of the predetermined background 
screen 230 and the external display device 200. 
0188 In the state in which the external display device 200 

is connected to the mobile terminal 100, at operation 1811, 
the mobile terminal may receive a user input for executing an 
application. For example, the user may select an icon repre 
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senting a specific application on the screen (e.g., a current 
screen of the mobile terminal 100 in FIG. 19A) displayed 
currently on the display device (e.g., display unit 130) of the 
mobile terminal 100 by manipulating the mobile terminal 
100. The user also may manipulate the mobile terminal 100 to 
select an icon of a specific application (e.g., shortcut icon 250 
for desktop) on the currently displayed screen of the external 
display device 200 (e.g., desktop window screen currently 
displayed on the external display device 200 in FIG. 19A). 
(0189 At operation 1813, the mobile terminal 100 deter 
mines the window creation region for the application in 
response to the application execution request. For example, if 
an application execution request is detected, the mobile ter 
minal 100 may determine the display device on which the 
application execution screen is to be displayed. For example, 
if the application execution request is detected on the cur 
rently display screen of the mobile terminal 100, the mobile 
terminal 100 may determine that the window creation region 
is the display device of the mobile terminal 100 (e.g., the 
display unit 130), and if the application execution request is 
detected on the currently displayed screen of the external 
display device 200, the mobile terminal may determine that 
the window creation region is the external display device 200. 
Although the application execution request is detected on the 
screen of the mobile terminal 100 in the state in which at least 
one external display device 200 is connected, the external 
display device 200 may be determined as the window creation 
region. The determination that the window creation region 
corresponds to the external display device 200 may depend on 
the user configuration. 
0190. If the window creation region is determined, then at 
operation 1815, the mobile terminal 100 determines the win 
dow layout policy corresponding to the display device as the 
window creation region. For example, the mobile terminal 
100 may reference the mapping table of the per-display 
device window layout policies to select the window layout 
policy corresponding to the resource of the display device as 
the window creation region (e.g., display unit 130 of the 
mobile terminal 100 and external display device 200). FIG. 
18 is directed to the case in which the window creation region 
for the executed application is the external display device 
2OO. 

(0191). At operation 1817, the mobile terminal 100 outputs 
the application execution screen corresponding to the deter 
mined window layout policy to the external display device 
200. For example, the mobile terminal 100 configures the 
window layout of the executed application according to the 
determined window layout policy and outputs the application 
execution screen corresponding to the window layout to 
which the window layout policy has been applied. For 
example, the mobile terminal 100 determines the application 
represented by the icon 250 selected by the user among the 
icons 250 displayed on the external display device 200. The 
mobile terminal 100 configures the application execution 
window with the layout according to the determined window 
layout policy and transfers the application execution screen to 
the external display device 200. For example, the mobile 
terminal 100 may execute the application with the layout 
corresponding to the resource of the display device (e.g., the 
external display device 200) in determining the external dis 
play device 200 as the application window creation region 
and process the screen display. 
0.192 If the application execution screen is received from 
the mobile terminal 100 at operation 1817, then at operation 
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1819, the external display device 200 displays the application 
execution screen. The application execution screen is pro 
vided in the form of a window screen having the layoutfit for 
the resource of the external display device 200 different from 
the window Screen displayed on the display device (e.g., 
display unit 130) of the mobile terminal 100 as shown in FIG. 
19B. For example, the application execution screen may be 
implemented in the form of desktop window layout according 
to the resource of the external display device 200. Referring to 
FIG. 19B, the desktop window may have the size larger than 
that displayed on the mobile terminal 100 along with detailed 
information. The further supplementary information may be 
provided at the top side of the frame of the window. The status 
bar 550 may present the status information (e.g., application 
name) on the corresponding window (e.g., execution screen). 
Particularly, the status bar 550 may include the window size 
adjustment buttons 555 such as executed window minimiza 
tion and maximization, and window close buttons. At this 
time, the mobile terminal 100 may maintain the screen in the 
current state thereof. Further, the desktop window screen may 
include the desktop shortcut icons 250 representing the pre 
registered applications so as to execute operation with the 
window corresponding to the resource of the predetermined 
background screen 230 and the external display device 200. 
0193 FIG. 19C is a diagram illustrating screen displays of 
the mobile terminal and the external display device with 
distinct window layouts according to an embodiment of the 
present disclosure. 
(0194 As shown in FIG. 19C, the system is configured with 
the mobile terminal 100 supporting multi-screen function in 
connection with the external display device 200 displaying 
the screen output by the mobile terminal 100 in the window 
layout determined according to the per-display device win 
dow layout policy. 
(0195 In FIG. 19C, the mobile terminal 100 and the exter 
nal display device 200 are connected to each other through a 
wired interface (e.g., HDMI) or a wireless interface (e.g., 
Wi-Fi). The mobile terminal 100 transmits various screen 
data to the external display device 200 through the wired 
interface (e.g., HDMI) or the wireless interface (e.g., Wi-Fi). 
0196. In FIG. 19C, a certain application is executed with 
the execution screen which is displayed by the external dis 
play device 200 according to the external display device 
specific window layout policy and by the internal display 
device of the mobile terminal 100 (e.g., display unit 130) 
according to the mobile terminal-specific window layout 
policy under the control of the mobile terminal 100 
(0197) Referring to FIG. 19C, the mobile terminal in the 
state of being connected to the external display device 200 
may provide the external display device 200 with the appli 
cation execution screen to which the window layout policy 
corresponding to the resource of the external display device is 
applied and provide the display unit 130 of the mobile termi 
nal 100 with the application execution screen to which the 
window layout policy corresponding to the resource of the 
display unit 130 of the mobile terminal (e.g., default window 
layout policy). For example, the application execution screen 
may be provided in different window layouts determined 
according to the display device-specific window layout poli 
C1GS. 

0198 Ifan application execution request is detected on the 
region of the external display device 200, the mobile terminal 
executes the application in the window format based on the 
window layout policy matching the resource of the external 
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display device 200 and processes the output of the corre 
sponding window. If the application execution request is 
detected on the region of the display unit 130 of the mobile 
terminal 100, the mobile terminal 100 executes the applica 
tion in the window format based on the window layout policy 
matching the resource of the display unit 130 and processes 
the out of the corresponding window. In the case of generating 
the window according to the application execution at the 
external display device 200, the mobile terminal 100 formats 
the application execution screen in match with the resource of 
the external display device 200. In the case of generating the 
window according to the application execution at the mobile 
terminal 100, the mobile terminal 100 formats the application 
execution screen in match with the resource of the display 
unit 130. 
0199 FIG. 19D is a diagram illustrating screen displays of 
the mobile terminal and the external display device with 
distinct window layouts according to an embodiment of the 
present disclosure. 
0200 FIG. 19D shows the screen displays in the state in 
which the mobile terminal 100 and the external display device 
200 are connected through a wired link (e.g., HDMI) or a 
wireless link (e.g., Wi-Fi) and the execution screen of a cer 
tain application is displayed across the region of the mobile 
terminal 100 and the region of the external display device 
200. For example, in the state in which the application is 
executed with the execution window displayed on the region 
of the external display device 200, the application execution 
window is moved to the region of the mobile terminal 100 in 
response to the user's window move manipulation Such that 
the application execution window appears partially on the 
region of the mobile terminal 100. 
0201 As shown in FIG. 19D, a part of the execution screen 
ofan application may be displayed on the region of the mobile 
terminal 100 as formatted in the layout according to the 
window layout policy of the display unit 130 of the mobile 
terminal, while the other part of the execution screen is dis 
played on the region of the external display device 200 as 
formatted in the layout according to the window layout policy 
of the external display device 200. For example, the execution 
window of the same application may be display in distinct 
layouts depending on the display device-specific window 
layout. In a case of a photogallery application, the application 
execution window for the external display device 200 may be 
displayed in the layout having a list of photos and detailed 
description of a selected photo (e.g., enlarged photo), and the 
application execution window for the mobile terminal 100 
may be displayed in the layout having only the list of the 
photos. 
0202 Although not shown in FIG. 19D, the user may 
manipulate Such that the application execution window is 
moved from the region of one display device to the region of 
the other display device completely. In this case, the applica 
tion execution window may be changed in layout from the 
window layout policy of the old display device to the window 
layout policy of the new display device. For example, if the 
application execution window is moved from the region of the 
external display device 200 to the region of the mobile termi 
nal 100 completely according to the user's manipulation, the 
application execution window may be formatted in the win 
dow layout according to the mobile terminal-specific window 
layout policy. In contrast, if the application execution window 
is moved from the region of the mobile terminal 100 to the 
region of the external display device 200 completely, the 
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application execution window may be formatted in the win 
dow layout according to the external display device-specific 
window layout policy. 
0203. Descriptions are made of the various embodiments 
related to the display function of the external display device in 
response to the user input in detail hereinafter with reference 
to FIGS 20 to 24. 

0204 FIG. 20 is a flowchart illustrating a method for pro 
cessing a user input according to an embodiment of the 
present disclosure. 
(0205 Referring to FIG. 20, at operation 2010, the control 
ler 170 determines that the mobile terminal 100 is operating in 
the single display mode. 
(0206. At operation 2015, the controller 170 determines 
whether any external display device is connected to the 
mobile terminal 100. For example, the external display device 
may be connected to the mobile terminal 100 through the 
radio communication unit or the interface unit 160. 

0207. If the controller 170 determines that an external 
display device is connected to the mobile terminal 100, then 
the controller 170 proceeds to operation 2020 at which the 
controller 170 controls the mobile terminal 100 to operate in 
the dual display mode. At operation 2020, if the external 
display device is connected to the mobile terminal 100, the 
controller 170 sends the external display device a message 
requesting for screen size information (e.g., resolution infor 
mation). In response to the request, the external device sends 
the mobile terminal 100 a response message including the 
screen size information. The display unit 130 displays a first 
home screen including an icon of a virtual controller under the 
control of the controller 170. The external display device 
displays a second home screen under the control of the con 
troller 170. At this time, the resolution of the second home 
screen is determined based on the screen size information 
received from the external display device. For example, the 
second home screen is formatted to match the screen size of 
the external display device. If the user makes a tap gesture to 
the icon of the virtual controller on the first home screen, the 
display unit 130 generates an input signal corresponding to 
the tap gesture to the controller 170. The controller 170 
receives the input signal and executes the virtual controller in 
response to the input signal. The virtual controller requests 
the kernel to generate a virtual touchscreen. The kernel, par 
ticularly the U-input module, generates a virtual touchscreen 
for emulating the display unit 130 as the input device of the 
external display device. Meanwhile, the display unit 130 may 
display the execution screen of the virtual controller (e.g., 
emulation screen), under the control of the controller 170. At 
this time, the emulation screen includes a touch region. The 
emulation screen also may include at least one soft key (e.g., 
left mouse button, right mouse button, minimization button, 
maximization button, and close button). The emulation 
screen may be displayed in the form of an overlaid window. In 
addition, the emulation screen may be displayed on the sec 
ond screen region while another screen is displayed in the first 
screen region. The emulation screen is closed in response to a 
user's request. If the user selects the corresponding icon on 
the first home screen, the emulation screen appears again. The 
virtual controller may be executed automatically when the 
external display device is connected to the mobile terminal 
100. The auto-execution function may be turned on/off by the 
user. In the case in which the emulation screen is displayed, 
the controller 170 controls the external display device to 
display a pointer on the other screen (e.g., the second home 



US 2014/007S377 A1 

screen) in the form of overlay. If the emulation screen func 
tion is terminated, the pointer disappears. 
0208. At operation 2030, the controller 170 monitors to 
detect a user input. 
0209. At operation 2035, the controller 170 determines 
whether a user input is detected on the display unit 130. The 
user input may be any of touch, multi-touch, tap, double tap, 
long tap, drag, flick, press, pinch-in, pinch-out, and/or the 
like. 

0210. If the controller determines that the user input is not 
detected on the display unit 130 at operation 2035, then the 
controller 170 proceeds to operation 2030. 
0211. If the controller 170 determines that the user input is 
detected on the display unit 130 at operation 2035, then the 
controller 170 proceeds to operation 2040 at which the con 
troller 170 determines whether the user input is related to the 
external display device. For example, if no emulation screen 
is displayed, the controller 170 determines that the user input 
is not related to the external display device. Otherwise, if the 
emulation screen is displayed, the controller 170 determines 
that the user input is related to the external display device. If 
the user input is detected on the first screen region in the State 
in which the emulation screen is displayed on the first screen 
region and another screen is displayed on the second screen 
region, the controller 170 determines that the user input is 
related to the external display device. If the user input is 
detected on the second screen region, the controller 170 deter 
mines that the user input is not related to the external display 
device. 
0212. If the controller 170 determines that the user input is 
related to the external display device at operation 2040, then 
the controller proceeds to operation 2050 at which the con 
troller 170 performs a function related to the screen of the 
external display device in response to the user input. For 
example, if a draggesture is detected on the touch region of 
the emulation screen, the controller 170 moves the pointer in 
the drag direction. For example, the external display device 
shows the pointer in motion under the control of the controller 
170. If a tap gesture is detected on the touch region of the 
emulation screen or a left mouse button is clicked in the state 
in which in pointer is placed on touch region, the controller 
170 executes the application represented by the icon on which 
the pointer is placed and controls the external display device 
to display the execution screen. If the user input is the "tap & 
touch followed by drag, the controller 170 moves the pointer 
along with the execution window on which the pointer is 
placed. As described above with reference to operation 2050, 
the display unit 130 is used as the input device for the external 
display device. 
0213 If the controller 170 determines that the user input is 
not related to the screen of the external display device (e.g., if 
the user input is related to the screen of the display unit 130) 
at operation 2040, then the controller 170 proceeds to opera 
tion 2060 at which the controller 170 performs a function 
related to the screen of the display unit 130 in response to the 
user input. For example, if the user input is a drag, the con 
troller 170 changes the screen according to the drag direction. 
For example, the first page of the first home screen may be 
replaced by the second page. If the user input is a tap, the 
controller 170 executes the application represented by the 
icon tapped and controls the display unit 130 to display the 
execution screen. 
0214) At operation 2070, the controller 170 determines 
whether a dual display mode termination request is input. For 

Mar. 13, 2014 

example, when the connection between the external display 
device and the mobile terminal 100 is released, the dual 
display mode is terminated. Otherwise, the controller 170 
returns to operation 2030. 
0215 FIG. 21 is a diagram illustrating software architec 
ture for explaining a procedure of moving a pointer on an 
external display device according to an embodiment of the 
present disclosure. FIG. 22 is a diagram illustrating screen 
displays of a mobile terminal and an external display device 
for explaining a procedure of moving a pointer on an external 
display device according to an embodiment of the present 
disclosure. 
0216 Referring to FIG. 21, the controller 170 includes a 
virtual controller 310, a U-input module 320, a virtual touch 
screen 330, a virtual multi-touchscreen 340, an Xserver 350, 
and an application 360. 
0217. At operation 1, the virtual controller 310 is 
executed. 
0218. At operation 2, the virtual controller 310 controls 
the display unit 130 to display an emulation screen including 
an emulation region 410, a left mouse button 420, a right 
mouse button 430, a minimization button 440, a maximiza 
tion button 450, and an end button 460. 
0219. At operation3, the virtual controller 310 transmits a 
request for a virtual touch screen creation to the U-input 
module 320. 
0220. At operation 4, the U-input module 320 creates a 
virtual touch screen and a virtual multi-touch touch screen. 
0221. At operation 5, the touch coordinates (x, y) are 
transferred to the Xserver 350. 
0222. At operation 6, the Xserver 350 forwards the touch 
coordinates (x, y) to the virtual controller 310. 
0223) At operation 7, the virtual controller 310 determines 
whether the (x, y) is the coordinates of the emulation region 
410. 
0224. If the touch coordinates (x, y) are the coordinates 
of the emulation region 410, then at operation 8, the virtual 
controller 310 calculates the touch displacement (d(x,-X, ), 
d(y,y,-1)). (x, y) are the previously detected touch 
coordinates. 
0225. At operation 9, the virtual controller 310 sends the 
position displacement (d., d) to the U-input module 320. 
0226. At operation 10, the U-input module 320 sends the 
position displacement (d., d) to the virtual touchscreen 330. 
0227. At operation 11, the virtual touchscreen 330 sends 
the position displacement (d., d) to the Xserver 350. 
0228. At operation 12, the Xserver 350 sends the position 
displacement (d., d) to the application 360 associated with 
the external display device. The application moves the pointer 
470 from the first position 480 to the second position 490 in 
response to the position displacement (d., d) as shown in 
FIG 22. 
0229 FIG. 23 is a diagram illustrating software architec 
ture for explaining a procedure of changing a size of an image 
displayed on an external display device according to an 
embodiment of the present disclosure. FIG. 24 is a diagram 
illustrating screen displays of a mobile terminal and an exter 
nal display device for explaining a procedure of changing a 
size of an image displayed on an external display device 
according to an embodiment of the present disclosure. 
0230. Referring to FIG. 23, the controller 170 includes a 
virtual controller 510, a U-input module 520, a virtual touch 
screen 530, a virtual multi-touch screen 540, an Xserver 550, 
and an application 560. 
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0231 Operations 1 to 4 of FIG.23 are identical with those 
of FIG. 21. 
0232. At operation 5, the first touch coordinates (x1, y1) 
and the second touch coordinates (X2, Xy) are sent to the 
XServer 550. 
0233. At operation 6, the Xserver 550 sends the first and 
second touch coordinates (x1, y1) and (X2, y2) to the virtual 
controller 510. 
0234. At operation 7, the virtual controller 510 determines 
whether the first and second touch coordinates (x1, y1) and 
(x2, y2) are the coordinates in the emulation region 610. 
0235 If the first and second touch coordinates (x1, y1) and 
(x2, y2) are the coordinates in the emulation region 610, then 
at operation 8, the virtual controller 510 determines the size 
(A) of the emulation region 610 and the size (B) of the 
execution window 620 (see FIG. 6) and respectively converts 
the first and second touch coordinates (x1, y1) and (X2, y2) to 
the third and fourth touch coordinates (x3, y3) and (x4, y4). 
0236. At operation 9, the virtual controller 510 sends the 
third and fourth touch coordinates (x3, y3) and (x4, y4) to the 
U-input module 520. 
0237. At operation 10, the U-input module 520 sends the 
virtual multi-touchscreen 540 the third and fourth touch coor 
dinates (X3, y3) and (X4, y4). 
0238. At operation 11, the virtual multi-touchscreen 540 
sends the Xserver 550 the third and fourth touch coordinates 
(X3, y3) and (X4, y4). 
0239. At operation 12, the Xserver 550 sends the applica 
tion related to the external display device the third and fourth 
touch coordinates (x3, y3) and (x4, y4). The application 560 
changes (e.g., enlarges) the size of the execution window 620 
based on the third and fourth touch coordinates (X3, y3) and 
(X4, y4). 
0240. As described above, according to various embodi 
ments of the present disclosure, the desktop virtualization 
method and apparatus of the mobile terminal provide a desk 
top virtualization function capable of allowing the mobile 
terminal to perform desktop environment operation in inter 
operation with the an external display device. Accordingly, 
the desktop virtualization method and apparatus according to 
various embodiments of the present disclosure are capable of 
providing the user with the desktop window environment for 
presenting more information and meeting various user 
requirements. According to various embodiments of the 
present disclosure, the desktop virtualization method and 
apparatus are capable resolving the inconvenience caused by 
the size-constrained screen of the mobile device and allowing 
the user to use the mobile terminal in the desktop environment 
on the large Screen of the connected external display device. 
0241. According to various embodiments of the present 
disclosure, the desktop virtualization method and apparatus 
are capable of providing an optimized desktop window envi 
ronment to the mobile terminal user So as to improve the user 
convenience and usability and competitiveness of the mobile 
terminal. According to various embodiments of the present 
disclosure, the desktop virtualization method and apparatus 
are applicable to all the types of the mobile terminals and 
equivalent devices Supporting multi-screen function. 
0242. According to various embodiments of the present 
disclosure, the per-display device window layout provision 
method and apparatus of the mobile terminal are capable of 
providing the user with the screen display in various window 
layouts fit for various display devices. According to various 
embodiments of the present disclosure, the method and appa 
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ratus are capable of providing the display device-specific 
screen layouts so as to improve the user convenience. 
0243 According to various embodiments of the present 
disclosure, the per-display device window layout provision 
method and apparatus of the present disclosure are capable of 
configuring distinct window layout policies corresponding to 
at least two display devices such that an application is 
executed the execution screen of an application is formed in 
the display device-specific window layout according to the 
window layout policy matching the display device. Accord 
ing to various embodiments of the present disclosure, the 
method and apparatus are capable resolving the inconve 
nience caused by the size-constrained screen of the mobile 
device and allowing the user to use the mobile terminal in the 
desktop environment on the large Screen of the connected 
external display device. 
0244. According to various embodiments of the present 
disclosure, the method and apparatus are capable of providing 
optimal environment for displaying the screen in the format 
matching the display device so as to improve the user conve 
nience and usability and competitiveness of the mobile ter 
minal. According to various embodiments of the present dis 
closure, the method and apparatus are applicable to all the 
types of the mobile terminals and equivalent devices Support 
ing multi-screen function. 
0245 According to various embodiments of the present 
disclosure, the user input processing method and apparatus of 
the mobile terminal interoperating with an external display 
device are capable of providing the user with a dual display 
mode environment without extra external input device. 
According to various embodiments of the present disclosure, 
the method and apparatus are capable of providing the user 
with the dual screen mode environment using a touchscreen 
of the mobile terminal and an external display device. 
0246 The above-described various embodiments of the 
present disclosure can be implemented in the form of com 
puter-executable program commands and stored in a non 
transitory computer-readable storage medium. The non-tran 
sitory computer readable storage medium may store the 
program commands, data files, and data structures in indi 
vidual or combined forms. The program commands recorded 
in the storage medium may be designed and implemented for 
various embodiments of the present disclosure or used by 
those skilled in the computer software field. 
0247 The non-transitory computer-readable storage 
medium includes magnetic media Such as a floppy disk and a 
magnetic tape, optical media including a Compact Disc (CD) 
ROM and a Digital Video Disc (DVD) ROM, a magneto 
optical media Such as a floptical disk, and the hardware device 
designed for storing and executing program commands Such 
as ROM, RAM, flash memory, and the like. The programs 
commands include the language code executable by comput 
ers using the interpreter as well as the machine language 
codes created by a compiler. The aforementioned hardware 
device can be implemented with one or more software mod 
ules for executing the operations of the various embodiments 
of the present disclosure. 
0248 While the present disclosure has been shown and 
described with reference to various embodiments thereof, it 
will be understood by those skilled in the art that various 
changes in form and details may be made therein without 
departing from the spirit and scope of the present disclosure 
as defined by the appended claims and their equivalents. 
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What is claimed is: 
1. A function control method using a mobile terminal and 

an external display device, the method comprising: 
detecting a connection of the external display device; 
outputting a default desktop window Screen to the external 

display device; 
receiving a control input; 
controlling, when the control input is an external input for 

controlling a desktop region of the external display 
device, a screen display of the desktop region; and 

controlling, when the control input is an internal input for 
controlling a default region of the mobile terminal, a 
Screen display of the default region. 

2. The method of claim 1, wherein the outputting of the 
default desktop window Screen comprises: 

maintaining a current state of the screen of the default 
region of the mobile terminal; 

executing a desktop mode internally; and 
generating the default desktop window Screen on the exter 

nal display device. 
3. The method of claim 2, further comprising: 
acquiring, when the external display device is connected to 

the mobile terminal, information on a screen size of the 
external display device. 

4. The method of claim 3, wherein the acquiring of the 
information on the screen size of the external display device 
comprises: 

acquiring the information on the screen size of the external 
device according to one of a polling by the mobile ter 
minal and a pushing by the external display device. 

5. The method of claim 1, wherein the controlling of the 
screen display of the desktop region is performed according 
to the external input made with one of a virtual input device of 
the mobile terminal and an external input device connected to 
the mobile terminal. 

6. The method of claim 1, further comprising: 
executing, when the control input corresponds to executing 

an application of the desktop region, the application for 
a desktop environment. 

7. The method of claim 6, wherein the application for the 
desktop region is executed with an execution window having 
a layout for the desktop environment. 

8. The method of claim 7, wherein the window comprises 
size adjustment buttons at a top side of a frame of the window. 

9. The method of claim 1, wherein the mobile terminal and 
the external display device have screens different from each 
other in layout. 

10. The method of claim 1, wherein the controlling of the 
screen display of the default region of the mobile terminal 
comprises maintaining a current state of the screen display of 
the external display device, and 

wherein the controlling of the screen display of the desktop 
region of the external display device comprises main 
taining a current state of the screen display of the mobile 
terminal. 

11. The method of claim 1, wherein the default desktop 
window screen comprises a predetermined background 
image and icons for desktop applications capable of execut 
ing operations for the desktop window environment through 
the external display device. 

12. The method of claim 1, wherein the mobile terminal 
and the external display device are connected to each other 
through at least one of a wired interface and a wireless inter 
face. 
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13. The method of claim 12, wherein the wired interface 
comprises High-Definition Multimedia Interface (HDMI), 
and the wireless interface comprises Wireless Fidelity (Wi 
Fi). 

14. The method of claim 5, wherein the mobile terminal 
and the external input device are connected to each other 
through at least one of a wired interface and a wireless inter 
face. 

15. The method of claim 14, wherein the wired interface 
comprises Universal Serial Bus (USB), and the wireless inter 
face comprises Bluetooth. 

16. A function control method using a mobile terminal and 
an external display device, the method comprising: 

detecting a connection between the mobile terminal and 
the external display device; 

executing a desktop mode; 
displaying a default desktop window screen for the desktop 
mode through the external display device; and 

controlling a desktop virtualization function in a desktop 
window environment through the external display 
device. 

17. A system for desktop virtualization, the system com 
prising: 

a mobile terminal which Supports a multi-screen function; 
and 

an external display device which is connected to the mobile 
terminal and which displays a screen output by the 
mobile terminal in a format of a desktop window envi 
rOnment. 

18. The system of claim 17, further comprising an external 
input device which is connected to the mobile terminal and 
which is used for manipulating windows displayed on the 
external display device. 

19. The system of claim 17, wherein the mobile terminal 
and the external display device are connected to each other 
through at least one of a wired interface and a wireless inter 
face. 

20. The system of claim 18, wherein the mobile terminal 
and the external input device are connected to each other 
through at least one of a wired interface and a wireless inter 
face. 

21. The system of claim 17, wherein the mobile terminal 
comprises a virtual input device for use in manipulating win 
dows displayed on the external display device. 

22. The system of claim 17, wherein the mobile terminal 
executes, when an application execution request is input 
through the desktop region of the external display device, the 
application for a desktop environment. 

23. The system of claim 22, wherein the external display 
device displays an execution window having a layout for the 
desktop environment. 

24. A mobile terminal comprising: 
an interface unit configured to provide at least one of wired 

and wireless interface for connection of an external dis 
play device and an external input device; 

a touchscreen configured to display a window screen hav 
ing a layout for a default region of the mobile terminal 
and a virtual input device for desktop environmental 
control of a desktop region of the external display device 
and to receive a control input using the virtual input 
device; and 

a controller configured to control desktop virtualization for 
displaying, when interoperating with the external dis 
play device, data and an application generated in the 



US 2014/007S377 A1 

mobile terminal in correspondence to the desktop envi 
ronment through the external display apparatus and pro 
cessing operations. 

25. A non-transitory computer-readable storage medium 
recorded with a program that, when executed, causes at least 
one processor to perform a method comprising: 

executing, when a mobile terminal is connected to an exter 
nal display device, a desktop mode; 

displaying a default desktop window screen for the desktop 
mode through the external display device; and 

controlling a desktop virtualization function in a desktop 
window environment through the external display 
device. 

26. A screen display method using a mobile terminal and an 
external display device, the method comprising: 

detecting a window creation event occurring with execu 
tion of an application; 

determining a display device for displaying a window in 
response to the window creation event; 

acquiring a resource of the display device for displaying 
the window; 

determining a window layout policy of the display device 
corresponding to the acquired resource: 

creating the window on the display device in a layout 
according to the determined window layout policy; and 

displaying an execution screen of the application through 
the window. 

27. The method of claim 26, wherein the display device for 
displaying the window is at least one display device display 
ing the application execution screen among at least two dis 
play devices connected to the mobile terminal. 

28. The method of claim 26, wherein the determining of the 
window layout policy comprises: 

searching for the window layout policy matching a 
resource of the display device among preconfigured 
window layout policies. 

29. The method of claim 28, wherein the determining of the 
window layout policy comprises: 

searching a preconfigured mapping table for the resource 
corresponding to the display device and the window 
layout policy mapped to the resource; and 

determining that the found window layout policy corre 
sponds to the window layout policy of the display 
device. 

30. The method of claim 26, wherein the resource of the 
display device comprises at least one of the resource of the 
display unit of the mobile terminal and the resource of at least 
one external display device connected to the mobile terminal. 

31. The method of claim 26, wherein the acquiring of the 
resource of the display device comprises: 

acquiring the resource according to one of a polling by the 
mobile terminal and a pushing by the external display 
device. 

32. A screen display method using a mobile terminal and an 
external display device, the method comprising: 

acquiring, at the mobile terminal when the external device 
is connected, a resource of the external display device; 

determining a window layout policy corresponding to the 
acquired resource: 

outputting a desktop window Screen determined according 
to the window layout policy to the external display 
device; 

displaying, at the external display device, the desktop win 
dow Screen according to the window layout policy; 
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determining, at the mobile terminal when a user input for 
execution an application is detected, a window creation 
region for the application; 

determining, when the window creation region is the exter 
nal display device, the window layout policy for the 
external display device; 

outputting an application execution screen according to the 
determined window layout policy to the external display 
device; and 

displaying, at the external display device, the application 
execution screen in the layout according to the window 
layout policy. 

33. The method of claim 32, wherein the mobile terminal 
and the external display device display the application execu 
tion screen in different layouts. 

34. The method of claim 32, wherein the outputting of the 
application execution screen comprises: 

creating the application execution screen internally 
according to the window layout policy in the state of 
maintaining current display of the mobile terminal. 

35. The method of claim32, wherein the determining of the 
window creation region comprises: 

determining the display device for displaying the applica 
tion execution screen; 

determining, when the application is executed through the 
screen displayed on the mobile terminal, that the win 
dow creation region is a display unit of the mobile ter 
minal; and 

determining, when the application is executed through the 
Screen displayed on the external display device, that the 
window creation region is the external display device. 

36. The method of claim 32, wherein the mobile terminal 
and the external display device are connected to each other 
through at least one of a wired interface and a wireless inter 
face. 

37. The method of claim 36, wherein the wired interface 
comprises High-Definition Multimedia Interface (HDMI), 
and the wireless interface comprises Wireless Fidelity (Wi 
Fi). 

38. A method for providing a window layout per display 
device, the method comprising: 

configuring window layout policies for display devices; 
determining, when a window is created in response to an 

application execution request, the window layout policy 
to be applied to the window; and 

creating the window in a layout according to the deter 
mined window layout policy. 

39. A system for displaying a screen according to per 
display device layout policies, the system comprising: 

a mobile terminal which Supports multi-screen function in 
connection with an external display device and which 
outputs a window formatted according to the window 
layout policy corresponding to a resource of the con 
nected external display device; and 

an external display device which displays the window out 
put by the mobile terminal in the layout according to the 
window layout policy. 

40. The system of claim 39, wherein the mobile terminal 
and the external display device are connected to each other 
through at least one of a wired interface and a wireless inter 
face. 

41. The system of claim 40, wherein the window displayed 
on the external display device comprises window size adjust 
ment buttons at a top side of a frame of the window. 
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42. A mobile terminal comprising: 
an interface unit configured to provide at least one of wired 

and wireless interfaces for connection of an external 
display device; 

a display unit configured to display a screen according to a 
preconfigured window layout policy; and 

a controller configured to configure window layout poli 
cies of display devices, to determine, when creating a 
window in response to an application execution request, 
the window layout policy to be applied to the window 
according to the preconfigured window layout policy, to 
create the window in a layout according to the window 
layout policy, and to control the external display device 
to display the window. 

43. A non-transitory computer-readable storage medium 
recorded with a program that, when executed, causes at least 
one processor to perform a method comprising: 

detecting a window creation event occurring with execu 
tion of an application; 

determining a display device for displaying a window in 
response to the window creation event; 

acquiring resource of the display device for displaying the 
window; 

determining a window layout policy of the display device 
corresponding to the acquired resource: 

creating the window on the display device in a layout 
according to the determined window layout policy; and 

displaying an execution screen of the application through 
the window. 

44. A method for processing a user input made on a mobile 
terminal equipped with a touchscreen and connected to an 
external display device, the method comprising: 

detecting the user input on the touchscreen; 
determining whether the user input is related to a first 

Screen of the external display device; and 
performing, when the user input is related to the first 

Screen, a function related to the first screen in response to 
the user input and, when the user input is not related to 
the first screen, a function related to a second screen of 
the touchscreen in response to the user input. 

45. The method of claim 44, wherein the determining of 
whether the user input is related to a first screen of the external 
display device comprises: 

determining, when the user input is detected on a touch 
Screen emulation screen displayed on the touchscreen, 
that the user input is related to the first screen of the 
external display device and, when no emulation screenis 
displayed on the touchscreen or when the user input is 
detected out of the emulation screen, that the user input 
is not related to the first screen. 

46. The method of claim 45, wherein the emulation screen 
comprises a touch region and at least one soft key. 

47. The method of claim 46, wherein the performing of the 
function comprises: 

displaying, when a drag is detected in the touch region, a 
point moving in a direction of the drag. 

48. The method of claim 46, wherein the performing of the 
function comprises: 

converting, when first touch coordinates and second touch 
coordinates are detected in the touch region, the first and 
second touch coordinates to third and fourth touch coor 
dinates respectively; and 
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changing the first screen in size based on the third and 
fourth coordinates. 

49. The method of claim 48, wherein the performing of the 
function comprises: 

converting the first and second touch coordinates to the 
third and fourth touch coordinates respectively based on 
a size of the touch region and a size of the first screen. 

50. The method of claim 44, further comprising: 
transmitting, when the external display device is connected 

to the mobile terminal, the first screen to the external 
display device. 

51. A mobile terminal comprising: 
an interface unit configured to connect to an external dis 

play device through a wired link: 
a radio communication unit configured to connect to the 

external display device through a wireless link: 
a touchscreen including a touch panel and a display panel; 

and 
a controller configured to control the interface unit, the 

radio communication unit, and the touchscreen, 
wherein the controller detects a user input, determines 

whether the user input is related to a first screen of the 
external display, device and performs, when the user 
input is related to the first screen, a function related to the 
first screen in response to the user input and, when the 
user input is not related to the first screen, a function 
related to a second screen of the touchscreen in response 
to the user input. 

52. The mobile terminal of claim 51, wherein the controller 
determines, when the user input is detected on a touch screen 
emulation screen displayed on the touchscreen, that the user 
input is related to the first screen of the external display device 
and, when no emulation screen is displayed on the touch 
screen or when the user input is detected out of the emulation 
screen, that the user input is not related to the first screen. 

53. The mobile terminal of claim 52, wherein the emulation 
screen comprises a touch region and at least one soft key. 

54. The mobile terminal of claim 53, wherein the controller 
controls, when a drag is detected in the touch region, the 
external display device to display a point moving in a direc 
tion of the drag. 

55. The mobile terminal of claim 53, wherein the controller 
converts, when first touch coordinates and second touch coor 
dinates are detected in the touch region, the first and second 
touch coordinates to third and fourth touch coordinates 
respectively, and changes the first Screen in size based on the 
third and fourth coordinates. 

56. The mobile terminal of claim 55, wherein the controller 
converts the first and second touch coordinates to the third and 
fourth touch coordinates respectively based on a size of the 
touch region and a size of the first screen. 

57. The mobile terminal of claim 51, wherein the controller 
controls, when the external display device is connected to the 
interface unit or the radio communication unit, the interface 
unit or the radio communication unit to transmit the first 
screen to the external display device. 

58. The mobile terminal of claim 51, wherein the interface 
unit comprises High-Definition Multimedia Interface 
(HDMI) for transmitting the first screen to the external dis 
play device. 


