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METHOD OF DISPLAYING ICONS
ACCORDING TO SERVICE USAGE STATES
AND MOBILE TERMINAL SUPPORTING THE
SAME

PRIORITY

[0001] This application claims priority under 35 U.S.C.
§119(a) to Korean Patent Application Serial No. 10-2013-
0002895, which was filed in the Korean Intellectual Property
Office on Jan. 10, 2013, the entire disclosure of which is
incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates generally to the dis-
play of icons on a mobile terminal, and more particularly, to
a method and mobile terminal for displaying icons according
to data communication usage states wherein, when an icon
supported by a service plan with data communication limits is
selected, the appearance of the selected icon is changed in
accordance with the available amount of services remaining.
[0004] 2. Description of the Related Art

[0005] Mobile terminals supporting communication have
entered into widespread use due to their small size enabling
ease of portability. Recently, increased sizes of touchscreens,
advanced hardware and software support, and diversified
digital content have dramatically accelerated the populariza-
tion of mobile terminals.

[0006] As communication functions of mobile terminals
are essential to users, a variety of functions have been devel-
oped enabling users to easily and conveniently manage sub-
scriptions to and plans with various services. In particular,
with the introduction of data communication to mobile ter-
minals, functions for Internet access or music content utili-
zation have been popularized.

[0007] Typically, users of data communication functions
supported by mobile terminals are normally charged accord-
ing to the amount of data consumed. A user utilizing a specific
data communication function is charged according to a ser-
vice plan agreed to with a service provider. Meanwhile, a
service provider providing data communication services
often provides a function enabling a user to examine the
amount of communication services used. However, such a
function may be inconvenient for the user. For example, to
identify the service usage amount, the user may have to
execute a procedure to access a web server of the service
provider, wait for receipt of data provided by the web server,
and then find the desired information among the received
data. Exasperating the user’s inconvenience further, the
execution of this function by the user may result in additional
charges to the user, as the function itself uses data communi-
cation services. In instances when the user has limits on the
amount of data communication services he or she is able to
consume during a given time period, and the remaining
amount of data communication services for that period is
small, if the user wishes to examine the current service usage
amount so as not to exceed the limit, doing so may be an
unreasonable burden to the user.

SUMMARY

[0008] The present invention has been made to address at
least the above mentioned problems and/or disadvantages and
to provide at least the advantages described below. Accord-
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ingly, an aspect of the present invention is to provide a method
of displaying icons according to service usage states and a
mobile terminal supporting the same wherein the color of an
icon is partly changed according to the available amount of
corresponding services so that the user can readily determine
the available service amount.

[0009] In accordance with an aspect of the present inven-
tion, a mobile terminal supporting the display of icons based
on service usage states is provided. The mobile terminal
includes acommunication unit configured to support network
access for at least one service having a usage limit; a control
unit configured to control displaying the icons, when the
communication unit is connected to a network permitting
unlimited free-of-charge service usage, an icon associated
with the service as an icon filled with a color image, and when
the communication unit is connected to a network restricting
service usage according to the usage limit, an icon associated
with the service as a color adjusted icon composed of a
black-and-white image representing the used service amount
and a color image representing the remaining service amount;
and a display unit to display the color adjusted icon.

[0010] In accordance with another aspect of the present
invention, a method of displaying icons according to service
usage states for a mobile terminal is provided. The method
includes examining a network connection state for at least one
service having a usage limit; displaying, when the mobile
terminal is connected to a network permitting unlimited free-
of-charge service usage, an icon associated with the service as
an icon filled with a color image; and displaying, when the
mobile terminal is connected to a network restricting service
usage according to the usage limit, the icon associated with
the service as a color adjusted icon composed of a black-and-
white image representing the used service amount and a color
image representing the remaining service amount.

[0011] In accordance with another aspect of the present
invention, a method of displaying icons according to service
usage states for a mobile terminal is provided. The method
includes collecting information on the remaining service
amount for at least one service having a usage limit; and
displaying a color adjusted icon according to the information
on the remaining service amount.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The above and other aspects, features, and advan-
tages of certain embodiments of the present invention will be
more apparent from the following detailed description taken
in conjunction with the accompanying drawings, in which:
[0013] FIG. 1 is a block diagram of a mobile terminal
capable of displaying icons based on service usage states
according to an embodiment of the present invention;
[0014] FIG. 2 illustrates a block diagram of a control unit in
the mobile terminal shown in FIG. 1;

[0015] FIG. 3 is a flowchart of a method for displaying
icons based on service usage states according to an embodi-
ment of the present invention;

[0016] FIG. 4 is a flowchart of another method for display-
ing icons based on service usage states according to an
embodiment of the present invention;

[0017] FIG. 5is a flowchart of another method for display-
ing icons based on service usage states according to an
embodiment of the present invention;

[0018] FIG. 6 illustrates screen representations of icon dis-
plays based on service usage states;

[0019] FIG. 7 is a detailed illustration of an icon display;
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[0020] FIGS. 8 and 9 illustrate changes in icon information
presentation;

[0021] FIG.10is anotherillustration of anicondisplay; and
[0022] FIG. 11 is an illustration of icon display for a com-
posite service.

[0023] Throughout the drawings, like reference numerals

will be understood to refer to like parts, components, and
structures.

DETAILED DESCRIPTION OF EMBODIMENTS
OF THE PRESENT INVENTION

[0024] Hereinafter, various embodiments of the present
invention will be described in detail with reference to the
accompanying drawings. Detailed descriptions of well-
known functions and structures incorporated herein may be
omitted to avoid obscuring the subject matter of the present
invention. Detailed descriptions of components having sub-
stantially the same configurations and functions may also be
omitted. In the drawings, some elements are exaggerated or
only outlined in brief, and thus may be not drawn to scale. The
present invention is not limited by relative sizes of objects and
intervals between objects in the drawings.

[0025] FIG. 1 is a block diagram of a mobile terminal 100
capable of displaying icons based on the available amount of
services according to an embodiment of the present invention.
[0026] “Services”, as defined herein, may include paid
communication services provided through the communica-
tion function of the mobile terminal 100. Services may be
related to web access, use of data files, music files, video files,
or text files after web access. Services may also be charged in
a composite manner. For example, when digital rights man-
agement (DRM) protected content is used through the com-
munication function of the mobile terminal 100, a content
service fee and a data service fee may be simultaneously
charged to the user of the mobile terminal 100. Here, the data
service fee may be zero or charged on a pay-per-use basis
according to types of networks to which the mobile terminal
100 is connected.

[0027] Referring to FIG. 1, the mobile terminal 100
includes a communication unit 110, an input unit 120, an
audio processing unit 130, a display unit 140, a storage unit
150, and a controlunit 160. The input unit 120 and the display
unit 140 having an input function may act as an input means
for the mobile terminal 100.

[0028] The mobile terminal 100 having the above configu-
ration may collect information regarding services to which
the user has subscribed, the amount of service used for each
subscribed service and the amount of service remaining for
each subscribed service, and apply the collected information
to icons associated with the subscribed services. In particular,
the mobile terminal 100 represents the amount of service
remaining as a color change of the corresponding icon.
Hence, the user may be readily aware of the remaining
amount of a service by viewing the corresponding icon.
[0029] To this end, the communication unit 110 supports
utilization of communication services of the mobile terminal
100. In particular, the communication unit 110 may establish
a data communication channel to support communication
services with usage limitations, such as web access based on
data communication, use of music content based on data
communication, and video calls based on data communica-
tion. The remaining service amount may be obtained by sub-
tracting the service amount used through a data communica-
tion channel established by the communication unit 110 from
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the total service amount agreed upon at the time of subscrip-
tion. Among various services supportable through the com-
munication unit 110, a data communication service with a
usage limit is described as a service of the present invention.
However, the present invention is not limited thereto. For
example, a usage limit may be placed on a function for plac-
ing voice calls or sending text messages. To support use of
services, the mobile terminal 100 outputs icons for selecting
and activating services on the display unit 140. Various icons
may be provided to use data communication services. For
example, a web access icon, a music site access icon, a video
call icon, a game icon, a cloud server access icon, a search
icon and the like may be provided to support network access
through a data communication channel and connection to a
desired server apparatus or another terminal. The communi-
cation unit 110 may include at least one of a 2G, 3G or 4G
mobile communication module, a Wi-Fi communication
module, and a short-range communication module.

[0030] The input unit 120 is configured to generate various
input signals needed for operation of the mobile terminal 100.
The input unit 120 may include various input means such as
akeyboard, keypad and key buttons according to compatibil-
ity options of the mobile terminal 100. To generate input
signals for control or user function operation of the mobile
terminal 100, the input unit 120 may be composed of a touch
panel and a touch map output on a display panel. The input
unit 120 may be configured to include a touch pen and a pen
touch panel.

[0031] The input unit 120 may be used to generate an input
signal for outputting an icon display screen having one or
more icons whose color is adjusted according to the remain-
ing service amount, an input signal for selecting one icon, and
an input signal for controlling a function activated by icon
selection. When the remaining service amount is zero or less
than a preset level, the user may use the input unit 120 to
generate an input signal for issuing a purchase request for the
corresponding service. An input signal generated by the input
unit 120 is sent to the control unit 160, which performs a
function according to the input signal. The input unit 120 may
generate an input signal for removing the icon display screen
(for example, activating a sleep state), and an input signal for
deactivating the sleep state according to user control.

[0032] The audio processing unit 130 may output various
audio data sets for operation of the mobile terminal 100, audio
data produced by playback of an audio file stored in the
storage unit 150, or audio data received from external
sources. The audio processing unit 130 may also collect audio
data. To this end, the audio processing unit 130 may include
aspeaker SPK and a microphone MIC. In particular, the audio
processing unit 130 may output various audio signals to sup-
port icon display based on the remaining service amount. For
example, when an icon having a color adjustment according
to the remaining service amount is selected, the audio pro-
cessing unit 130 may output a sound notification indicating
the remaining service amount. If the remaining service
amount associated with an icon is less than or equal to a preset
level, the audio processing unit 130 may output a correspond-
ing sound alert or notification and output a sound notification
for extending the service usage limit. To support sound noti-
fication output, the mobile terminal 100 may store various
sound recordings in the storage unit 150 in advance.

[0033] The display unit 140 may output various screens
needed in the course of using the mobile terminal 100, such as
an idle screen, menu screen, memo or e-mail writing screen
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and webpage output screen. As described before, the display
unit 140 may include a touch panel and display panel stacked
as a touchscreen and may act as an input means.

[0034] Inparticular, the display unit 140 may outputanicon
display screen containing at least one icon. Among icons
output on the display unit 140, the color of an icon associated
with a service having a usage limit may be adjusted according
to the remaining service amount. It is possible to adjust the
transparency of an icon associated with a service having a
usage limit according to the remaining service amount. How-
ever, transparency adjustment of an icon may cause the icon
to be unnoticed by the user, contradicting intuitive user
awareness of the remaining service amount. Hence, in the
present invention, for the purpose of ensuring intuitive aware-
ness by the user of the remaining service amount, the color of
an icon is partly changed while maintaining the shape of the
icon. For example, in an icon associated with a service having
a usage limit, to clearly indicate the type and availability of
the service, the used service amount may be represented in
black and white and the remaining service amount may be
represented in color. Display of an icon associated with a
service having a usage limit on the display unit 140 is
described in more detail below.

[0035] The storage unit 150 may store an operating system
for operating the mobile terminal 100, and various data and
application programs or algorithms implementing user func-
tions. In particular, to support icon color adjustment based on
the remaining service amount, the storage unit 150 may store
an icon support program 151, an icon table 153, and a service
usage database 155.

[0036] For icon color adjustment based on the remaining
service amount, the icon support program 151 may include a
routine for identifying an icon associated with a service hav-
ing a usage limit, a routine for collecting information on a
service associated with the identified icon, a routine for
adjusting the color of the icon according to collected service
information, and a routine for outputting the color adjusted
icon. Here, the routine for collecting information on a service
may include a routine for collecting information on the total
service amount, a routine for collecting information on the
used service amount, and a routine for collecting information
on the remaining service amount. The routine for collecting
information on a service may further include at least one of a
routine for computing the remaining service amount by accu-
mulating and storing the used service amount, and a routine
for connecting to a corresponding service provider server and
obtaining information on the remaining service amount there-
from.

[0037] The icon table 153 stores various icons associated
with services supported by the mobile terminal 100. Each
icon may be a type of image, including link information as to
a specific service, and may be output at a position on the
display unit 140 under the control of the control unit 160.
When an icon output on the display unit 140 is selected, the
control unit 160 may activate a user function or a communi-
cation service according to the link information of the
selected icon.

[0038] For a given service, the icon table 153 may store a
group of related icons with colors adjusted according to the
ratio of the remaining service amount to the total service
amount. For example, for a web access service, the icon table
153 may store a group of web access icons with colors indi-
cating ratios of the remaining service amount from 1 to 100
percent. Here, the web access icons may have different colors
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for every ten percent or for every one percent in the remaining
service amount. Alternatively, for a given service, the icon
table 153 may store a black-and-white icon and multiple color
icons indicating ratios of the remaining service amount from
1 to 100 percent. Simultaneous output of the black-and-white
icon and a color icon in an overlapped manner, on the display
unit 140, may intuitively present the remaining service
amount. The icon table 153 may be excluded when the icon
output routine sets the saturation of a part of a color icon to
black-and-white.

[0039] The service usage database 155 is used to collect
various types of information on utilization of services in the
mobile terminal 100. For example, the service usage database
155 may store information on the used amount, total amount
and remaining amount of a data communication service. The
service usage database 155 may store information on the used
amount, total amount and remaining amount of a music con-
tent service or a video content service. Information elements
stored in the service usage database 155 may be accumulated
or updated according to usage of services in the mobile ter-
minal 100. Service related information elements received
from service provider servers may be stored in the service
usage database 155.

[0040] The control unit 160 controls signal flow and col-
lection and output of information to support display of icons
with colors adjusted according to the remaining service
amounts. To this end, the control unit 160 may have a con-
figuration illustrated in FIG. 2.

[0041] FIG. 2 illustrates a block diagram of the control unit
160 in the mobile terminal 100.

[0042] Referring to FIG. 2, the control unit 160 may
include a service examiner 60 and an icon output supporter
70. The service examiner 60 may include at least one of a
service terminal examiner 61 and a service network examiner
63.

[0043] The service examiner 60 collects information on the
remaining amount of a service with a usage limit and for-
wards the information about the remaining service amount to
the icon output supporter 70. To this end, the service examiner
60 stores information regarding enrolled-in services in the
service usage database 155 of the storage unit 150. In particu-
lar, the service examiner 60 includes service terminal exam-
iner 61 and service network examiner 63. The service termi-
nal examiner 61 collects, for those services having usage
limits, usage information from the mobile terminal 100. The
service network examiner 63 collects information on services
from corresponding service provider servers. Here, the ser-
vice examiner 60 may operate either the service terminal
examiner 61 or the service network examiner 63 according to
terminal or user settings.

[0044] For a service, the service terminal examiner 61 col-
lects information on the remaining service amount according
to service usage in the mobile terminal 100, store the service
remaining amount information, and forward the same to the
icon output supporter 70. More specifically, when an icon
associated with a service is selected from the icon display
screen, the service terminal examiner 61 collects information
on the service amount used by the function related to the
selected icon. For example, the service terminal examiner 61
may collect information on the used amount of a data, music,
video or text content service. The service terminal examiner
61 stores the service used amount information in the service
usage database 155. For each service, the service terminal
examiner 61 may collect information on the total service
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amount and store the service total amount information in the
service usage database 155 in advance. To this end, when a
subscription is made to a service, the service terminal exam-
iner 61 may obtain information on the total service amount
from the corresponding service provider server.

[0045] When a service is used during operation of the
mobile terminal 100, the service terminal examiner 61 col-
lects information on the used service amount, computes the
remaining service amount by subtracting the used service
amount from the total service amount, and stores the remain-
ing service amount. Meanwhile, as the used service amount
computed by the mobile terminal 100 may be different from
that actually recorded by the service provider server, to sup-
port information synchronization, the service terminal exam-
iner 61 may connect to the service provider server, obtain
information on the used service amount or the remaining
service amount therefrom, and update corresponding infor-
mation in the service usage database 155 on a periodic basis
or upon user request. When output of the icon display screen
is requested or an event for outputting the remaining service
amount (e.g. pointing to an icon) is generated, the service
terminal examiner 61 may deliver information on the remain-
ing service amount stored in the service usage database 155 to
the icon output supporter 70.

[0046] The service network examiner 63 may connect to a
service provider server to collect information on the remain-
ing service amount. More specifically, in response to genera-
tion of a preset event on an icon, the service network examiner
63 controls the communication unit 110 to connect to a ser-
vice provider server providing the service associated with the
icon. Here, the preset event may correspond to an input event
for output of the icon display screen, an input event pointing
to anicon on theicon display screen, a hovering input for icon
selection on the icon display screen, or the like. The preset
event may also correspond to the arrival of a period of time or
the arrival of a particular point in time.

[0047] The service network examiner 63 may be config-
ured to have a plurality of network examiners corresponding
to individual service provider servers providing services
enrolled in the service usage database 155. For example,
when the mobile terminal 100 has subscribed to a web access
service, a music content service and a video content service
(each with a usage limit), the service network examiner 63
may generate three network examiners, each of which may
connect to the corresponding service provider server and
obtain information on the remaining service amount. The
service network examiner 63 may store collected information
on the remaining service amounts in the service usage data-
base 155 for update, or may transfer collected information on
the remaining service amounts to the icon output supporter 70
in real-time without database update.

[0048] The icon output supporter 70 receives information
on the remaining service amount from the service examiner
60 and outputs a color adjusted icon on the basis of the
received information. Here, the icon output supporter 70 may
select one of the color adjusted icons stored in the icon table
153 and output the selected icon at a given position on the
display unit 140. More specifically, when an input event for
outputting the icon display screen is generated, the icon out-
put supporter 70 identifies icons, to which information on the
remaining service amount is to be applied, among icons con-
tained in the icon display screen. To this end, the icon output
supporter 70 may refer to the service usage database 155
stored in the storage unit 150. For each identified icon, the
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icon output supporter 70 obtains information on the remain-
ing service amount from the service usage database 155 or the
service network examiner 63, and outputs an icon with acolor
adjusted according to the remaining service amount on the
display unit 140. Here, the icon output supporter 70 may
select an icon with a color adjustment according to the
remaining service amount from a group of related icons
stored in the icon table 153. Alternatively, the icon output
supporter 70 may adjust the color of an icon according to the
remaining service amount and output the color adjusted icon
on the display unit 140. That is, for a service having a usage
limit, a group of related icons with different colors are pro-
vided in advance in the former case, or the color of one icon
is adjusted upon output to the screen in the latter case.
[0049] FIG. 3 is a flowchart of a method for displaying
icons based on service usage states according to an embodi-
ment of the present invention.

[0050] Referring to FIG. 3, in the icon display method, at
step 301, the control unit 160 of the mobile terminal 100
supplies power from a power source to individual compo-
nents thereof. After power is supplied, the control unit 160
monitors generation of an input event by the input unit 120.
[0051] Upon generation of an input event, the control unit
160, at step 303, checks whether the input event is an output
request for the icon display screen. If the input event is not an
output request for the icon display screen, the control unit 160
proceeds to step 305 wherein the control unit 160 performs a
function indicated by the input event. For example, the con-
trolunit 160 may adjust the audio volume for music content in
playback, output a lock screen or unlock the lock screen
according to the input event. If the input event is an output
request for the icon display screen in step 303, the control unit
160 proceeds to step 307 wherein the control unit 160 iden-
tifies an icon associated with a service having a usage limit
among icons contained in the icon display screen and deter-
mines the remaining service amount for the identified icon.
For example, the control unit 160 may determine the remain-
ing service amount for a web access service, music content
service, video content service, or DRM content service by
subtracting the used service amount from the total service
amount set by the corresponding service plan. Here, as
described above, the control unit 160 may determine the
remaining amount value for a service by using both the accu-
mulated usage value stored in the storage unit 150 and the
total amount value pre-stored therein. Alternatively, for a
service, the control unit 160 may send a query for the remain-
ing amount value to the service provider server providing the
service and receive the corresponding response from the ser-
vice provider server.

[0052] Atstep 309, the control unit 160 changes the color of
a part of an icon to be output in accordance with the corre-
sponding remaining amount value and outputs the color
adjusted icon on the display unit 140. Here, the control unit
160 may select an icon with a color adjustment in accordance
with the remaining service amount from the icon table 153, or
may adjust the color of a part of an icon according to the
remaining service amount and output the color adjusted icon
on the display unit 140. FIG. 4 is a flowchart of a network-
based method for displaying icons based on service usage
states according to an embodiment of the present invention.
[0053] Referring to FIG. 4, at step 401, the control unit 160
of the mobile terminal 100 supplies power from a power
source to individual components thereof. Upon generation of
an input event, the control unit 160 checks, at step 403,
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whether the input event is an output request for the icon
display screen. If the input event is not an output request for
the icon display screen, the control unit 160 proceeds to step
405 at which the control unit 160 may perform a function
indicated by the input event. For example, the control unit 160
may output information stored in the storage unit 150, unlock
alocked screen, or display an alarm or timer according to the
input event. If the input event is an output request for the icon
display screen containing at least one icon, the control unit
160 proceeds to operation 407 wherein the control unit 160
checks whether an unlimited service usage step is satisfied.
For example, the control unit 160 may check operability of a
Wi-Fi module included in the communication unit 110. To
this end, the control unit 160 may operate the Wi-Fi module to
connect to a nearby access point (AP). That is, when the Wi-Fi
module is turned off, the control unit 160 may turn on the
Wi-Fi module and control the Wi-Fi module to search for an
access point in the vicinity thereof; and when the Wi-Fi mod-
ule is turned on, the control unit 160 may check whether the
Wi-Fi module is connected to a nearby access point. Hence,
when the mobile terminal 100 is connectable to a Wi-Fi
network, the unlimited service usage condition may be satis-
fied. When the unlimited service usage condition is satisfied
(for example, where the presence of a nearby access point
permits free-of-charge unlimited usage of a data service, or
connection to a Wi-Fi network permits free-of-charge unlim-
ited usage of a data service), the control unit 160 proceeds to
step 409 wherein the control unit 160 may perform icon
display according to settings. For example, the control unit
160 may control the display unit 140 to output an icon of a 100
percent color without color elimination. The control unit 160
may also output at least one of a highlight, an animation effect
and a text description indicating unlimited availability.
[0054] When the unlimited service usage condition is not
satisfied (for example, due to inoperability of a Wi-Fi module,
or disconnection from a Wi-Fi network permitting free-of-
charge unlimited usage of a data service), the control unit 160
proceeds to step 411 wherein the control unit 160 identifies
information on the remaining service amount. At step 413, the
control unit 160 changes the color of a part of an icon in
accordance with the remaining service amount and outputs
the color adjusted icon on the display unit 140. Here, steps
411 and 413 may be substantially identical to steps 307 and
309, respectively, in FIG. 3.

[0055] Thereafter, at step 415, the control unit 160 checks
whether an input event for terminating output of the icon
display screen is generated. If such an input event is not
generated, the control unit 160 returns to step 407 and con-
tinues output of the icon display screen. If such an input event
is generated, the control unit 160 may return to step 403 and
continue icon display based on service usage states.

[0056] FIG.5is a flowchart of another method for display-
ing icons based on service usage states according to an
embodiment of the present invention. The method of FIG. 5§
deals with a service-related function.

[0057] Referring to FIG. 5, at operation 501, the control
unit 160 of the mobile terminal 100 supplies power to indi-
vidual components thereof. Upon generation of an input
event, at step 503, the control unit 160 checks whether the
input event is an output request for the icon display screen. If
the input event is not an output request for the icon display
screen, the control unit 160 proceeds to step 505 wherein the
control unit 160 may perform screen display according to the
input event. If the input event is an output request for the icon
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display screen, the control unit 160 proceeds to step 507
wherein the control unit 160 identifies an icon associated with
a service having a usage limit among icons contained in the
icon display screen and determines the remaining service
amount for color adjustment of the identified icon.

[0058] At step 509, the control unit 160 checks whether the
remaining amount value for the icon is greater than a preset
threshold. If the remaining amount value for the icon is
greater than the preset threshold, the control unit 160 pro-
ceeds to step 511 wherein the control unit 160 changes the
color of a part of the icon in accordance with the remaining
amount value and outputs the color adjusted icon on the
display unit 140. Here, step 511 may be substantially identi-
cal to step 309 in FIG. 3.

[0059] If the remaining amount value for the icon is not
greater than the preset threshold, the control unit 160 pro-
ceeds to step 513 wherein the control unit 160 displays a
preset warning notification. For example, the control unit 160
may output a preset popup, a vibration of a given pattern or a
sound notification indicating a negligible remaining service
amount. At step 515, the control unit 160 makes and processes
a request for the purchase of additional service according to
user selection. For example, to increase the remaining amount
of a data service, the control unit 160 may output a popup
window recommending that the user make an additional ser-
vice purchase request. When an input event accepting the
additional service purchase request is generated, the control
unit 160 may connect to a corresponding service provider
server, output a service page provided by the service provider
server, and support user interaction with the service page for
purchase of additional service. Upon completion of the addi-
tional service purchase, the control unit 160 may update the
total service amount and re-compute the remaining service
amount accordingly. Here, the additional service purchase
may correspond to an increment in the usage limit of data, or
in the usage time or usage count of music, video or text
content.

[0060] Thereafter, at step 517, the control unit 160 checks
whether an input event for terminating output of the icon
display screen is generated. If such an input event is not
generated, the control unit 160 returns to step 507 and repeats
examination of service usage states at regular intervals. If
such an input event is generated, the control unit 160 returns
to step 503 and continues icon display based on service usage
states.

[0061] FIG. 6 illustrates screen representations of icon dis-
plays based on service usage states.

[0062] Referringto FIG. 6, inresponseto auserrequest, the
control unit 160 of the mobile terminal 100 may output a
home screen containing one or more icons on the display unit
140 as indicated by indicia 601. The home screen displaying
icons according to service usage states may serve as an icon
display screen of the present invention. The home screen
indicated by indicia 601 may include a date-and-time region
10, a search region 20, an app shortcut region 30 , and a basic
app region 40

[0063] The app shortcut region 30 may include an app icon
linked with a camera function and an app icon linked with a
playback function for files stored in the storage unit. The app
shortcut region 30 may include app icons associated with a
service without usage limits or app icons associated with
services with a usage limits according to user settings.
[0064] The basic app region 40 may include a call app icon
41, a phonebook icon 42, a message icon 43, a web access
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icon 44, and an app menu icon 45. Here, the call app icon 41
and the web access icon 44 may be an icon whose color is
adjusted according to the remaining service amount. In the
case of the call app icon 41 associated with a call service,
when a limited call plan is used, a total service amount may be
set. The control unit 160 may determine the remaining service
amount by accumulating the used service amount according
to usage of the call service or may receive information on the
remaining service amount from the corresponding service
provider server. The control unit 160 may then determine a
color adjustment value for the call app icon 41 according to
the remaining service amount. Similarly in the case of the
web access icon 44 associated with a data communication
service, the control unit 160 may determine the remaining
service amount by subtracting the used service amount from
the total service amount or may receive information on the
remaining service amount from the corresponding service
provider server. The control unit 160 may then determine a
color adjustment value for the web access icon 44 according
to the remaining service amount. Upon determination of a
color adjustment value, the control unit 160 may produce a
color adjusted icon either by use of the icon table 153 or by
color dilution, and then output the color adjusted icon on the
display unit 140 as indicated by indicia 601.

[0065] When the app menu icon 45 is selected in a state
indicated by indicia 601, the control unit 160 may output an
icon display screen including various icons as indicated by
indicia 603. The icon display screen may include at least one
icon associated with a service having a usage limit. Here, the
web access icon 44, the call app icon 41, a music content icon
46, and a video content icon 47 may be icons associated with
services having a usage limits. A color adjustment may be
applied to any icon display associated with a service having a
usage limit. That is, the color of an icon associated with a
service having a usage limit may be partly removed so as to
intuitively represent the remaining amount of the service.
[0066] FIG. 7 illustrates an icon display based on service
usage states, wherein a web access icon 44 is displayed in two
states representing two different levels of remaining data
service.

[0067] Referring to FIG. 7, the web access icon 44 may be
fully filled with a color as indicated by indicia 701. This
indicates that the remaining amount of the data service asso-
ciated with the web access icon 44 is 100 percent. The web
access icon 44 may be in a state as indicated by indicia 701
when an unlimited data service plan is used or when the
mobile terminal 100 is located in a free-of-charge service
zone or when the period of the service plan has just begun and
data has yet to be consumed. For example, as described
before, Internet access using a Wi-Fi network may corre-
spond to a free-of-charge data service.

[0068] When the data service is consumed to some degree,
the web access icon 44 may be displayed so as to indicate the
remaining service amount as indicated by indicia 703. That is,
the background color of the web access icon 44 is maintained,
and the color of the central globe shape is partly removed
according to usage of the data service. Here, the used service
amount is represented by the black-and-white portion of the
central globe shape, and the remaining service amount is
represented by the color filled portion thereof. When the
mobile terminal 100 moves into a free-of-charge Wi-Fi zone,
the web access icon 44 in a state indicated by indicia 703 may
be changed back to the state indicated by indicia 701. Mean-
while, color adjustment may be applied to an icon when the

Jul. 10,2014

screen is updated. In the above description, the color of an
icon is depicted as being adjusted when the icon display
screen is output or when the icon is indicated. The color of a
displayed icon may be gradually changed according to usage
of the corresponding service. In such a case, the control unit
160 may apply a color adjustment to the icon in accordance
with the screen update cycle. The display unit 140 continu-
ously updates the screen display on a periodic basis to change
the screen according to user interaction. In response to a
request for displaying a color adjusted icon, the control unit
160 may put the request on hold until the next screen update
cycle and control the display unit 140 to output the color
adjusted icon upon arrival of the next screen update cycle.
[0069] In addition, when an icon associated with a service
having a usage limit is hovered over before being selected, the
controlunit 160 may adjust the color of the iconinaccordance
with the remaining amount of the service. To this end, when
afinger or touch pen is hovered for a while on an icon without
physical contact, the touch panel may send a hovering event to
the control unit 160. The control unit 160 may check whether
the icon indicated by the hovering event is associated with a
service having a usage limit. Ifthe indicated icon is associated
with a service having a usage limit, the control unit 160 may
adjust the color of the indicated icon in accordance with the
remaining amount of the service.

[0070] FIGS. 8 and 9 illustrate changes in presentation of
information on the remaining service amount.

[0071] Referring to FIG. 8, when a color adjusted icon is
output on the display unit 140, the user may intuitively rec-
ognize the remaining service amount on the basis of the color
filled portion of the icon. However, the user may be unable to
accurately determine the remaining service amount. To
address this problem, the mobile terminal 100 may provide
text information on the color adjustment as indicated by indi-
cia 801, 802 and 805. More specifically, after selecting an
icon as indicated by indicia 801, when the user generates a
sweep or drag event within the icon and in a predetermined
direction as indicated by indicia 803, the control unit 160 may
output alphanumeric information, in the place of the icon. The
alphanumeric information displayed, may be the total service
amount and the remaining service amount as indicated by
indicia 805. Here, the alphanumeric information output at the
icon may include two values corresponding to the total ser-
vice amount and the remaining service amount as indicated
by indicia 805, or may include one value corresponding to the
total service amount or two values corresponding to the used
service amount and the remaining service amount depending
upon the design. In addition, when a color adjusted icon is
hovered over with a finger or the like, above the touch panel,
the control unit 160 may output alphanumeric information
corresponding to at least one of the total service amount, the
remaining service amount or the used service amount at the
icon. Similarly, when a color adjusted icon is hovered over
with a touch pen, the control unit 160 may output such alpha-
numeric information. To support hovering with a touch pen,
the mobile terminal 100 may further include a separate pen
touch panel.

[0072] After display of the alphanumeric information for a
presettime, in a state indicated by indicia 805, the control unit
160 may return to the state indicated by indicia 801. The
control unit 160 may also return to the state indicated by
indicia 801 when an event for redisplaying the icon display
screen (e.g. a screen transition event, or turning the screen off
and on again) is generated.
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[0073] Referring to FIG. 9, after selecting a color adjusted
icon as indicated by indicia 901, when the user generates a
touch event in a predetermined direction on the icon, the
control unit 160 may output alphanumeric information on the
remaining service amount as indicated by indicia 903, and
may return to the original state as indicated by indicia 905
upon release of the touch event.

[0074] FIG.10 is another illustration of a display of a color
adjusted icon.
[0075] Referring to FIG. 10, to output a color adjusted icon

according to service usage states, the color filled portion of
the icon may be gradually reduced in at least two directions.
That is, for color adjustment of an icon, the control unit 160
may gradually reduce the color filled portion of the icon
corresponding to the remaining service amount in at least two
directions. In the previous description, the color filled portion
of an icon corresponding to the remaining service amount is
gradually reduced in one direction (top to bottom). FIG. 10
illustrates reduction of the color filled portion of an icon in
various directions. For example, when the remaining service
amount is 100 percent, the control unit 160 may represent the
color filled portion of the icon as a triangular shape as indi-
cated by indicia 1001. When the remaining service amount is
80 percent, the control unit 160 may reduce the color filled
portion of the icon to a slightly smaller triangular shape as
indicated by indicia 1003. When the remaining service
amount is 40 percent, the control unit 160 may further reduce
the color filled portion of the icon to a significantly smaller
triangular shape as indicated by indicia 1005. Here, the color
filled portion of an icon is represented in a triangular shape.
However, the present invention is not limited thereto. The
color filled portion of an icon, which is changed into a black-
and-white portion according to a change in the remaining
service amount, may be represented in one of various shapes,
such as a star, rectangular, circular, oval and free form, which
may be drawn in the icon region.

[0076] When the remaining service amount is less than or
equal to 10 percent, the control unit 160 may output a warning
message as indicated by indicia 1007. Here, text information
“Warning” is output as a warning message in the icon region.
However, the present invention is not limited thereto, and
various warning mechanisms may be utilized. For example,
when the remaining amount of a service associated with an
icon is less than or equal to 10 percent, the control unit 160
may blink the icon on a periodic basis, or may blink the icon
several times upon initial output of the icon display screen
and output a warning message in the icon region as shown
above.

[0077] FIG. 11 is an illustration of an icon display for a
composite service. Referring to FIG. 11, a service based on
communication such as a music content service may have
composite usage limits. For example, as a music content
service is based on a data service, use of the music content
service may entail data service usage and content service
usage.

[0078] Hence, for a composite service, it is necessary to
represent a color adjusted icon so as to have composite ser-
vice usage values as indicated by indicia 1101. Here, the
control unit 160 may output an icon having a remaining data
usage portion 11 and a remaining music content usage portion
12.

[0079] For example, when the remaining amount of the
data service is 100 percent and the remaining amount of the
music content service is 100 percent, the control unit 160 may
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output an icon whose remaining data usage portion 11 is filled
with a color and whose remaining music content usage por-
tion 12 is filled with another color as indicated by indicia
1101. When the remaining amount of the data service is 60
percent and the remaining amount of the music content ser-
vice is 90 percent, the control unit 160 may output an icon as
indicated by indicia 1103. Accordingly, the user may intu-
itively recognize usage states of individual services in a com-
posite service through portioned icon display.

[0080] Output of alphanumeric information described in
FIGS. 8 and 9 may also be applied to an icon associated with
composite service usage limits. That is, when alphanumeric
information is output for an icon associated with a composite
service, the control unit 160 may output text information on
the remaining service amount for each component service in
the composite service. For example, text information on the
remaining amount of a data service and text information on
the remaining amount of a music content service may both be
output at the same icon region.

[0081] Theicon indicated by indicia 1105 reflects a change
in service usage. For example, when the mobile terminal 100
is connected to an unlimited free-of-charge network, as usage
of'the data service becomes unlimited and free-of-charge, the
control unit 160 may output an icon having only the remain-
ing music content usage portion 12 without the remaining
data usage portion 11 as indicated by indicia 1105. Upon
viewing the icon as indicated by indicia 1105, the user may
recognize that the mobile terminal 100 has entered into a
free-of-charge zone for a first service in the composite ser-
vice, and may more accurately identify the remaining amount
of the music content service.

[0082] Asdescribed hereinabove, the method of displaying
icons according to service usage states and a mobile terminal
supporting the same, enable the user to intuitively recognize
the remaining amount of a service with a usage limit. Further,
the method enables the user to easily make an additional
service purchase according to ongoing service usage and to
identify the remaining service amount in real time in various
service usage states such as network access states.

[0083] In the above description, icon color adjustment is
applied with reference to the remaining service amount.
However, the present invention is not limited thereto. For
example, icon color adjustment may be applied with refer-
ence to the used service amount.

[0084] Meanwhile, the mobile terminal 100 may further
include various components according to design. For
example, when the mobile terminal 100 is a communication
terminal, the mobile terminal 100 may further include a local
area communication module for local area communication, a
data communication interface based on wired and wireless
communication, an Internet communication module for
Internet access and communication, and a digital broadcast
reception module for receiving and playing digital broad-
casts. Although possible variations according to the trend of
digital convergence are too numerous to enumerate, it should
be apparent to those skilled in the art that the mobile terminal
100 may further include a unit comparable to the above-
described units, and a unit of the mobile terminal 100 may be
removed or replaced with another unit.

[0085] The mobile terminal 100 of the present invention
may be any information and communication appliance or
multimedia appliance, such as a mobile communication ter-
minal based on communication protocols supporting various
communication systems, portable multimedia players
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(PMP), digital broadcast receivers, personal digital assistants
(PDA), music players, such as MP3 players), portable game
consoles, smartphones, laptop computers, or handheld com-
puters.

[0086] While the present invention has been shown and
described with reference to certain 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 invention as
defined by the appended claims. Therefore, various modified
implementations can be made without departing from the
substance of the present invention claimed in the appended
claims, and the modified implementations should not be con-
strued separately from the technical idea or concept of the
present invention.

What is claimed is:

1. A method of displaying icons for a mobile terminal,

according to service usage states, the method comprising:
examining a network connection state for at least one ser-
vice having a usage limit;

displaying, when the mobile terminal is connected to a
network permitting unlimited free-of-charge service
usage, an icon associated with the service as an icon
filled with a color image; and

displaying, when the mobile terminal is connected to a
network restricting service usage according to the usage
limit, the icon associated with the service as a color
adjusted icon composed of a black-and-white image
representing the used service amount and a color image
representing a remaining service amount.

2. The method of claim 1, further comprising:

connecting to a service provider server to collect informa-
tion on the used and remaining service amounts; and

receiving information on the used and remaining service
amounts from the service provider server.

3. The method of claim 1, further comprising:

displaying, when the remaining service amount is less than
or equal to a threshold value, a warning message; and

outputting guidance information recommending an addi-
tional service purchase and handling an additional ser-
vice purchase according to an input signal.

4. A mobile terminal supporting icon display based on

service usage states, the mobile terminal comprising:

a communication unit configured to support network
access for at least one service having a usage limit;

a control unit configured to control a process of displaying,
when the communication unit is connected to a network
permitting unlimited free-of-charge service usage, an
icon associated with the service as an icon filled with a
color image, and displaying, when the communication
unit is connected to a network restricting service usage
according to the usage limit, the icon associated with the
service as a color adjusted icon composed of a black-
and-white image representing the used service amount
and a color image representing the remaining service
amount; and

a display unit to display the color adjusted icon.

5. The mobile terminal of claim 4, wherein the control unit

comprises at least one of:

a service network examiner configured to, for a service,
connect to a service provider server to collect informa-
tion on the used and remaining service amounts, and to
receive information on the used and remaining service
amounts from the service provider server; and
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a service terminal examiner configured to, for a service,
accumulate and store information on service usage and
compute the remaining service amount by subtracting
the used service amount from the total service amount
stored in advance.

6. The mobile terminal of claim 4, wherein, when the
remaining amount of a service is less than or equal to a
threshold value, the control unit controls the display unit to
display a warning message.

7. The mobile terminal of claim 4, wherein the control unit
controls the display unit to output guidance information rec-
ommending an additional service purchase and handles an
additional service purchase according to an input signal.

8. The mobile terminal of claim 4, wherein, when the
remaining amount of a service is less than or equal to a
threshold value, the display unit outputs a warning message in
an icon associated with the service.

9. The mobile terminal of claim 4, wherein the control unit
controls, in response to an input event, an operation to display
the remaining service amount corresponding to the color
image as text information at the icon.

10. The mobile terminal of claim 4, wherein the display
unit displays an icon associated with a composite service as a
color adjusted icon composed of distinct color images corre-
sponding respectively to the remaining amounts of multiple
component services.

11. The mobile terminal of claim 10, wherein, when a
component service is changed to an unlimited free-of-charge
service, the control unit controls the display unit to display the
color adjusted icon without a color image related to the
changed component service.

12. A method of displaying icons according to service
usage states for a mobile terminal, the method comprising:

collecting information on a remaining service amount for
at least one service having a usage limit; and

displaying a color adjusted icon according to the informa-
tion on the remaining service amount.

13. The method of claim 12, further comprising making an
output request for an icon display screen, wherein collecting
the information comprises collecting information on the
remaining service amount for icons that are contained in the
icon display screen and are linked with services having a
usage limit.

14. The method of claim 12, further comprising receiving
an input event for indicating an icon from the icon display
screen, wherein collecting the information comprises collect-
ing information on the remaining amount of a service asso-
ciated with the indicated icon.

15. The method of claim 14, wherein the input event cor-
responds to hovering of a touch object on a touch panel
displaying icons without contact.

16. The method of claim 12, wherein collecting the infor-
mation comprises:

collecting information on a total service amount;

accumulating and storing a used service amount; and

computing the remaining service amount by subtracting
the used service amount from the total service amount.

17. The method of claim 16, further comprising:

connecting to a service provider server and receiving infor-
mation on the used and remaining service amounts
therefrom on a periodic basis; and

synchronizing the used and remaining service amounts
obtained by computation, with the used and remaining
service amounts received from the service provider
server.
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18. The method of claim 12, wherein collecting the infor-
mation comprises:

connecting through a service network examiner to aservice

provider server providing the service on a periodic basis;
and

receiving information on the remaining service amount

from the service provider server.

19. The method of claim 18, wherein collecting the infor-
mation further comprises allocating network examiners that
are used to connect to individual service provider servers
providing services linked with icons.

20. The method of claim 12, wherein displaying the color
adjusted icon comprises one of:

outputting a color image portion corresponding to the

remaining service amount and outputting a black-and-
white image portion corresponding to the used service
amount;
selecting one of predefined color adjusted icons corre-
sponding to a remaining service amount from an icon
table and outputting the selected color adjusted icon; and

removing color of a portion of a color image icon corre-
sponding to the remaining service amount.

21. The method of claim 12, further comprising:

receiving an input event occurring on the icon; and

hiding, upon receipt of the input event, a color image
portion of the icon and outputting text information indi-
cating, on the icon, the remaining service amount.
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22. The method of claim 21, further comprising recover-
ing, when the input event is released or a preset duration
expires, the color image portion of the icon.

23. The method of claim 12, wherein displaying the color
adjusted icon further comprises displaying an icon associated
with a composite service as a color adjusted icon composed of
distinct color images corresponding respectively to the
remaining amounts of multiple component services.

24. The method of claim 23, wherein displaying the color
adjusted icon further comprises removing, when a component
service is changed to an unlimited free-of-charge service, a
color image related to the changed component service from
the color adjusted icon.

25. The method of claim 12, wherein displaying the color
adjusted icon comprises displaying, when a service linked
with an icon is changed to an unlimited free-of-charge service
in response to a network connection state change, the icon as
an icon composed of a color image corresponding to a 100-
percent remaining service amount.

26. The method of claim 12, wherein displaying the color
adjusted icon comprises displaying, when the remaining ser-
vice amount is less than or equal to a threshold value, a
warning message on the icon.

27. The method of claim 26, wherein the displaying of the
color adjusted icon further comprises performing a procedure
for requesting and handling an additional service purchase.
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