wo 20107134748 A2 [ 10K 0O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization- /25 | )| HINIH NN 0000000000 M O
A 5 (10) International Publication Number
(43) International Publication Date Vs
25 November 2010 (25.11.2010) WO 2010/134748 A2
(51) International Patent Classification: 505-18, Gasan-dong, Geumcheon-gu, Seoul 153-803
H04B 1/40 (2006.01) GO6F 3/041 (2006.01) (KR).
(21) International Application Number: (81) Designated States (unless otherwise indicated, for every
PCT/KR2010/003149 kind of national protection available). AE, AG, AL, AM,
(22) International Filing Date: ég’ éﬁ’ ég’ CAI\ZI, CBS > CBRB’ CBI(J}, g;l’ DB]IE{ ? DB%V ’];313[{ ’ ]];é’
19 May 2010 (19.05.2010) Dz, EC, EE, EG, ES, FL, GB, GD, GE, GH, GM, GT,
(25) Filing Language: English HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
. KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
(26) Publication Language: English MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
(30) Priority Data: NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE,
10-2009-0043414 19 May 2009 (19.05.2009) KR 5G, 8K, SL, SM, ST, SV, 8Y, TH, TJ, TM, TN, TR, TT,

TZ,UA, UG, US,UZ, VC, VN, ZA, ZM, ZW.
(71) Applicant (for all designated States except US): SAM- . .
SUNG ELECTRONICS CO., LTD. [KMKR], 416, (84) De51gnated States (unless otherwise indicated, fO}" every

Maetan-dong, Yeongtong-gu, Suwon-si, Gyeonggi-do kind of regional protection available): ARIPO (BW, GH,

443-742 (KR). GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,

ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,

(72) Inventors; and TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

(75) Inventors/Applicants (for US orly): SHIN, Hyun EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,

Kyung [KR/KR]; No. 303, 981-31, Bangbae 3-dong, LV, MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK,

Seocho-gu, Seoul 137-848 (KR). JONG, In Won SM, TR), OAPI (BF, BJ, CF, CG, CL CM, GA, GN, GQ,
[KR/KR]; No. 7-616, Sindonga Apt., Seocho-dong, Seo- GW, ML, MR, NE, SN, TD, TG).

cho-gu, Seoul 137-070 (KR).

(74) Agent: YOON, Dong Yol; YOON & LEE International
Patent & Law Firm, 3rd Fl, Ace Highend Tower-5,

Published:

—  without international search report and to be republished
upon receipt of that report (Rule 48.2(g))

(54) Title: MOBILE DEVICE AND METHOD FOR EXECUTING PARTICULAR FUNCTION THROUGH TOUCH EVENT
ON COMMUNICATION RELATED LIST

(57) Abstract: A mobile device and a touch-
based operation method allow a user to easily
110 and conveniently use a desired communication-

{ 140 related function through a touch-sensitive inter-

- TOUCH SCREEN face. The mobile device displays a scrollable

RF UNIT communication-related list that includes but is
» \'/141 not limited to a call log list, a message list, a

\—¢ phonebook list, and an email list. When a specit-
«—~v-143 ic item is selected in response to a first touch

event, the mobile device determines whether or
not a second touch event occurs on the selected
item in a non-scrollable direction. Then the mo-

[Fig. 1]

150~ | MEMORY UNIT CONTROL UNIT | —160 bile device executes a particular function prede-
fined in the selected item in response to the sec-
ond touch event occurring in the non-scrollable
PHONE BOOK direction.
120- AUDIO —-130
| INPUTUNT PROCESSING UNIT|”

0o

SPK  MIC



WO 2010/134748 PCT/KR2010/003149

Description

Title of Invention: MOBILE DEVICE AND METHOD FOR

EXECUTING PARTICULAR FUNCTION THROUGH TOUCH
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EVENT ON COMMUNICATION RELATED LIST
Technical Field

The present invention relates in general to a mobile device and a method for
executing pre-programmed functions therein. More particularly, the present invention
relates to a particular function predefined in a selected one of items arranged in a
scrollable communication-related list when a touch event is invoked on a touch screen

of such a mobile device.

Background Art

Nowadays, a mobile device supports a great variety of user-friendly functions to
meet customer’s increasing demands regarding the number of mobility-based
functions. Such a mobile device today has become widely used owing to its con-

venience in use and easy portability.
Disclosure of Invention

Technical Problem

Such mobile devices may adopt various input techniques. For example, a con-
ventional mobile device has in general a traditional keypad which is mechanically
disposed near a display unit on the front side of a body. Additionally, a more recent
conventional mobile devices have a limited size for enhancing portability and often
employs a touch screen in which a touch panel used instead of a keypad is disposed on
a display unit.

In addition, a user who wishes to access one of the communication-related functions
in a conventional mobile device often has to pass through several screen pages with
different depths displayed on a screen before being able to select the screen or function
or desired. For instance, a user who wants to call someone has to open a page for
searching a phonebook, enter a page for viewing detailed information about a selected
recipient, and then enter a page for executing a call function or launch an associated
menu list. Unfortunately, this may sometimes cause inconvenience to a user.
Solution to Problem

According to one exemplary aspect of the present invention, a method for touch-
based operation in a mobile device preferably comprises: displaying a scrollable com-
munication-related list having at least one item; selecting a specific one of the at least

one item in response to a first touch event; determining whether a second touch event
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occurs on the selected specific one item in a non-scrollable direction; and executing a
particular function predefined in the selected specific one item in response to the

second touch event occurring in the non-scrollable direction.
According to another exemplary aspect of the present invention, provided is a mobile

device preferably comprising: a touch panel configured to create a touch event in
response to a user’s touch; a display unit having a list region in which a scrollable
communication-related list having at least one item is displayed; and a control unit
configured for controlling a variation in an image of the item displayed in the display
unit, wherein the control unit is further configured to select a specific one of the at
least one item in response to a touchdown event, and to execute a particular function
predefined in the selected item in response to a drag or sweep event occurring on the
selected item in a non-scrollable direction.

Therefore, as will be shown by some of the exemplary aspects of the present
invention provided herein, a user can easily select one of items arranged in a scrollable
communication-related list through a first touch event and then quickly use a particular
function predefined in the selected item through a subsequent touch event without
requiring any additional page or menu.

Other exemplary aspects, advantages, and salient features of the invention will
become apparent to those skilled in the art from the following detailed description,
which, taken in conjunction with the annexed drawings, discloses exemplary em-
bodiments of the invention.

Advantageous Effects of Invention

Accordingly, the present invention provides a mobile device with a touch-sensitive
interface and also a touch-based operation method thereof, allowing a user to easily
and conveniently use a desired communication-related function through the touch-
sensitive interface.

Brief Description of Drawings

The above and other exemplary aspects, features, and advantages of certain
exemplary embodiments of the present invention will become more apparent from the
following description taken in conjunction with the accompanying drawings, in which:

FIG. 1 is a block diagram illustrating the configuration of a mobile device in ac-
cordance with an exemplary embodiment of the present invention;

FIG. 2 is an example view illustrating a touch-based operation method in a mobile
device in accordance with the first exemplary embodiment of the present invention;

FIG. 3 is an example view illustrating a touch-based operation method in a mobile
device in accordance with the second exemplary embodiment of the present invention;

FIG. 4 is an example view illustrating a touch-based operation method in a mobile
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device in accordance with the third exemplary embodiment of the present invention;
and
FIG. 5 is a flow diagram illustrating a touch-based operation method in a mobile

device in accordance with an exemplary embodiment of the present invention.
Mode for the Invention

Exemplary, non-limiting embodiments of the present invention will now be
described more fully with reference to the accompanying drawings. The present
invention may, however, be embodied in many different forms and the appended claim
are in no way limited to the exemplary embodiments set forth herein. Rather, the
disclosed exemplary embodiments are provided so that this disclosure will be thorough
and complete, and will fully convey the scope of the invention to those skilled in the
art. The principles and features of the present invention may be employed in varied and
numerous exemplary embodiments without departing from the scope of the invention.

Furthermore, well-known or widely used techniques, elements, structures, and
processes may not be described or illustrated in detail to avoid obscuring appreciation
of the present invention by a person of ordinary skill in the art. Although the drawings
represent exemplary embodiments of the invention, the drawings are not necessarily to
scale and certain features may be exaggerated or omitted in order to better illustrate
and explain the present invention.

FIG. 1 is a block diagram illustrating the configuration of a mobile device in ac-
cordance with an exemplary embodiment of the present invention.

Referring now to FIG. 1, the mobile device includes a radio frequency (RF) unit 110,
an input unit 120, an audio processing unit 130, a touch screen 140, a memory unit
150, and a control unit 160.

The mobile device having the above elements allows execution of a particular
function predefined in a selected one of items arranged in a scrollable communication-
related list, without requiring any additional page views, when a user invokes a touch
event on the selected item in a non-scrollable direction. In particular, executable
functions predefined in the respective items of the communication-related list may
include a call function based on a call log or phonebook, a message function based on
a message list or phonebook, an email function based on an email list or phonebook,
and the like. Such executable functions may be selectively defined or, for example,
changed by a user or manufacturer. For this reason, the mobile device may separately
offer an edit menu and page for setting the executable functions in the respective items.
Now, each element of the mobile device will be described in more detail.

The RF unit 110 establishes the necessary communication channels under the control

of the control unit 160. Namely, the RF unit 110 forms a voice call channel, a video
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call channel, and a data communication channel with a mobile communication system.
The RF unit 110 may include an RF transmitter which upwardly converts the
frequency of signals to be transmitted and amplifies the signals, and an RF receiver
which amplifies received signals with low-noise and downwardly converts the
frequency of the received signals. The RF unit 110 may be selectively enabled under
the control of the control unit 160, depending on a touch event invoked on a touch
panel 143 of the touch screen 140.

Particularly, in an exemplary embodiment of the present invention, some functions
executable based on the RF unit 110 may be represented as menu icons, images or any
other graphical elements. If these aforementioned functions, together with other
functions of the mobile device, are displayed in the form of a list, such functions may
be selected and executed through a user’s touch event. Namely, when a menu page
contains some graphical elements indicating functions based on the RF unit 110 and
other kinds of functions, the mobile device executes a particular function based on the
RF unit 110 by depending on a given touch event invoked on a selected graphical
element in a non-scrollable direction. Here, in connection with functions based on the
RF unit 110, the mobile device may offer, on a screen, various required pages such as a
phonebook page, a message writing page, an email writing page, a call log page, a
received message page, and the like.

The input unit 120 includes a plurality of normal input keys and special function
keys, both of which are configured to receive user’s instructions. The function keys
may have navigation keys, side keys, shortcut keys, and any other special keys. The
input unit 120 creates various key signals in association with user’s instructions and
delivers them to the control unit 160. The input unit 120 may be formed of a
QWERTY keypad, a 3 by 4 keypad, a 4 by 3 keypad, a Dvorak keypad, etc. each of
which has a plurality of keys. In some exemplary embodiments, the input unit 120 may
be omitted and replaced with the touch screen 140 if the touch screen 140 is made in
the form of full touch screen.

The audio processing unit 130 preferably includes a speaker (SPK) for outputting
audio signals and a microphone (MIC) for receiving audio signals. When images or
pages displayed for a user interface are changed or altered, the audio processing unit
130 may output given specific audio signals, which may be preset by a manufacturer or
newly set or modified by a user.

Particularly, the audio processing unit 130 may output any specific audio signal as-
sociated with the execution of a selected function. Namely, when a user invokes a
touch event on a selected item of a communication-related list in a non-scrollable
direction, the audio processing unit 130 may output a given audio signal to inform a

user about a selected function to be executed by a user’s touch event. For instance,
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when a touch drag event occurs on a selected item in a leftward direction, the audio
processing unit 130 may output an audio signal informing “dialing”, for example,
predefined in a selected item under the control of the control unit 160.

Still referring to FIG. 1, the touch screen 140 includes a display unit 141 and a touch
panel 143. Typically the touch panel 143 is disposed at the entire front of the display
unit 141. The size of the touch screen 140 may depend on the particular touch panel
143.

The display unit 141 represents a variety of information on a screen in association
with the operation of the mobile device. For instance, the display unit 141 may offer
various screens such as a home screen or an idle screen, a menu screen, a call screen, a
message screen, efc.

More particularly, the display unit 141 according to an exemplary embodiment of the
present invention outputs a scrollable communication-related list having at least one
item. Additionally, the display unit 141 may offer, on a screen, a visual feedback
caused by a selection of a specific item from the communication-related list, a
variation in an image of a selected item in response to the occurrence of a touch event,
a background effect depending on such image variations, an image showing the
execution of a particular function in a selected item, and the like. Meanwhile, the
display unit 141 may be formed of a liquid crystal display (LCD), an organic light
emitting device (OLED), or any other type of thin-film technology screens. The
display unit 141 may have a smaller size than the size of the touch panel 143 and may
be disposed under the touch panel 143. It is also possible that the touch screen and
display screen completely or partially overlap.

The touch panel 143 is configured to cover the display unit 141. Also, the touch
panel 143 creates a touch event according to the touch or proximity of an object such
as a user’s finger (or a stylus-pen) and then delivers a created touch event to the control
unit 160. The touch panel 143 may be composed of touch sensors arranged in the form
of matrix. With regard to a specific touch event, the touch panel 143 sends information
about a location and a type of a touch event to the control unit 160. Types of a touch
event may include a touchdown event which occurs by a contact of an object on the
touch panel, a touchup or touch release event which occurs by a release of a contact
from the touch panel, a sweep or touch drag event which occurs by a movement of a
contact on the touch panel, a flick event which occurs by a quick and accelerated
movement of a contact, and the like. When the touch panel 143 sends a touch event to
the control unit 160, the control unit 160 checks information about the location and
type of a received touch event, checks a displayed image mapped with the location of a
touch event, and then activates a particular function linked to the displayed image.

With continued reference to FIG. 1, the memory unit 150 stores a variety of ap-
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plications and data required for the operation of the mobile device, including a key
map or a menu map for the operation of the touch screen 140. Here, such a key map or
a menu map may be provided in various forms. Namely, the key map may comprise,
for example, a keyboard map, a 3*4 key map, a QWERTY key map, a Dvorak
keymap, or the like. Additionally, the key map may include a control key map suitable
for the operation of a currently activated application. Also, the menu map may
comprise a specific menu map suitable for the operation of a currently activated ap-
plication or another menu map having various menu items used for the mobile device.
The memory unit 150 may include a program region and a data region.

The program region may also store an operating system (OS) for booting the mobile
device and for operating the aforesaid elements, an application for supporting a call
function, a web browser for supporting the access to an Internet server, an application
for playing a music file, an application for displaying an image file, an application for
playing a video file, and the like, just to name a few possibilities.

Particularly, the program region according to an exemplary embodiment of the
present invention may store a touch-based operation application for supporting touch
related functions. This touch-based operation application may include a control routine
for controlling the scroll of a communication-related list when a user invokes the first
kind of a touch event in the first direction for example a scrollable direction, a control
routine for controlling the execution of a particular function defined in items arranged
in the communication-related list when a user invokes the second kind of a touch event
in the second direction for example a non-scrollable direction, and any other required
control routines. Additionally, the program region may include a routine for varying an
image of a selected item in response to the occurrence of a touch event.

The data region preferably stores data created while the mobile device is used.
Specifically, the data region may store user data associated with various optional
functions the mobile device offers, including phonebook data, at least one icon as-
sociated with a widget function, a great variety of contents, etc. Also, the data region
may also store input data received from a user through the touch screen 140.

Particularly, the data region according to an exemplary embodiment of the present
invention may store a mapping table which defines relations among items arranged in a
communication-related list, executable functions assigned to the respective items, the
type of touch events to occur on the items, and a particular function to be executed
depending on the occurrence of a touch event. For instance, each item in the commu-
nication-related list may be linked to at least one function of “a voice call dialing”, a
message writing”, “an email writing”, “a video call dialing”, and “an item deleting”.

With continued reference to FIG. 1, the control unit 160 performs an overall control

function related to the mobile device and controls the flow of signals between elements
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in the mobile device. Specifically, when a scrollable communication-related list having
at least one item is displayed in the display unit 141 and also a given touch event
occurs on a selected item in a non-scrollable direction, the control unit 160 reads a
mapping table stored in the data region of the memory unit 150. Then the control unit
160 retrieves information about a particular function assigned to the selected item and
the touch event from the table. Thus, the control unit 160 may offer suitable in-
formation in various forms of text, graphic, and/or sound and to inform a user about a
selected function to be executed by a user’s touch event. Thereafter, when a touch
event exceeds a critical point for activating a selected function, the control unit 160
executes a selected function. Here, the control unit 160 may also offer given graphic
effects in connection with the execution of a selected function.

FIG. 2 is an example view illustrating a touch-based operation method in a mobile
device in accordance with the first exemplary embodiment of the present invention. In
other words, FIG. 2 shows a user interface based on a call log and also a touch-based
process of executing a particular function.

Referring now to FIG. 2, as shown in the first screen 101, the display unit 141 may
include an indicator region 11, a title region 13, a list region 15, and a control key
region 17.

The indicator region 11 outputs several icons indicating the state of the mobile
device. For instance, the indicator region 11 may contain an icon indicating the
strength of received signals in the RF unit, an icon indicating a mute mode, an icon in-
dicating the usable amount of battery, and the like.

The title region 13 outputs the title of a communication-related list displayed in the
list region 15. In an example of FIG. 2, the title region 13 identifies a list displayed in
the list region 15 is a call log.

The list region 15 outputs at least one item of a communication-related list having a
title shown in the title region 13. Namely, if the title region 13 displays a call log, the
list region 15 shows detailed items of call occurrence each of which is represented as a
caller ID in FIG. 2. These items may be sorted or arranged according to their types
such as a dialed call, a received call, a missed call, and the like. In addition, the list
region 15 may further output a prefix box 21 at each item as shown in the drawings.
The prefix box 21 may show specific icons indicating the types of items or alter-
natively show pictures of caller IDs.

The control key region 17 may display an output of a back key, an OK key and a
menu key, for example. The back key is used to instruct a return to the previous page.
The OK key is used to instruct the activation of a given function, such as a view of
detailed information, subsequent to the selection of an item. The menu key is used, for

example, to instruct unfolding of a menu list. The control key region 17 may be
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removed or partially available according to a manufacturer’s intention or a user’s
setting.

As mentioned above, the list region 15 arranges a number of items, for example,
“Caller ID 1, Caller ID 2, Caller ID 3, Caller ID 4, and Caller ID 5 as shown.
Normally the list region 15 may offer a scroll function to move vertically such items
across the screen. In order to scroll a displayed list, a user may touch an arbitrary place
(for example, “Caller ID 3™ as shown) and then drag in the first direction for example a
scrollable direction, a vertical direction as shown, without releasing a touch from the
screen.

Also, a user may intentionally select a specific item (for example, “Caller ID 3”) as
shown in the second screen 103 in order to activate one of functions defined in that
item. Namely, a user who wishes to select a specific one of items may invoke the first
touch event such as a touchdown event on that item. Then the mobile device may offer
a visual feedback to a user in order to indicate the selection of a specific item. For
instance, an image of a selected item is represented as a distinctive color or the reverse
color, and/oror highlighted.

If the mobile device has a typical keypad such as 3 x 4, 4x3, QWERTY or
DVORAK, a user may select a specific item by using a navigation key or numerical
key of the keypad. Meanwhile, the mobile device may change displayed information
about a selected item. Namely, “Caller ID 3” representing a specific item in the first
screen 101 before selected is changed to “Number” of that item in the second screen
103 after selected. For instance, “Caller ID 3” may be “John”, and “Number” may be
John’s phone number recorded in the phonebook. Alternatively, if “Caller ID 3” is a
phone number of a certain recipient, “Number” may be any other index of that
recipient recorded in the phonebook. Sometimes a certain item in a displayed list may
not be recorded in the phonebook. Such an item remains unchanged after being
selected.

After selecting a specific item, a user may invoke the second touch event to scroll a
displayed list as mentioned above. Namely, as shown in the second screen 103, a user
who performs a touchdown event on a certain item (for example, “Caller ID 3” as
shown) may move a touch point upward or downward in the list region 15. Then the
mobile device recognizes this drag event as an input signal for a scroll, and hence
changes the display on the list region 15. Namely, if any additional items not displayed
in the list region 15 exist in a list, such items may appear one by one through a scroll.
While a list is scrolled, the mobile device may remove a visual feedback indicating the
selection of a specific item. Namely, an image of a selected item is represented as an
original color or not highlighted when a scroll is performed.

A touch event for performing a scroll function is not limited to the aforesaid touch
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and drag. Alternatively, a scroll function may be performed, for example, by means of
a flick event. Meanwhile, the movement of a list by a scroll may depend on a traveling
distance of a drag event or an acceleration magnitude of a flick event, and also may be
fixed or changed by a design rule or a user’s setting.

With continued reference to FIG. 2, after selecting a specific item (for example,
“Caller ID 3”) as shown in the second screen 103, a user who wishes to use a particular
function may invoke the second touch event on a selected item in the second direction
for example a non-scrollable direction as shown in the third or fourth screen 105 or
107. For instance, if a user sweeps or drags a touched item in a rightward direction, the
mobile device moves the touched item to the right as shown in the third screen 105.
Then the mobile device outputs information about a specific executable function (for
example, “Call” as shown) assigned to a rightward touch event on this item “Caller ID
3” in the form of text or image at the left of the moved item. Thereafter, when this
touch event exceeds a given critical point, the mobile device may execute a selected
function.

Alternatively, if a user sweeps or drags a touched item in a leftward direction, the
mobile device moves the touched item to the left as shown in the fourth screen 107.
Then the mobile device outputs information about a specific executable function (for
example, “SMS” as shown) assigned to a leftward touch event on this item “Caller ID
3” in the form of text or image at the right of the moved item. Thereafter, when this
touch event exceeds a given critical point, the mobile device may execute a selected
function.

Meanwhile, when a user sweeps or drags a touched item, the mobile device may
offer a visual feedback for the appearing particular function as well as the touched and
moved item as shown in the third and fourth screens 105 and 107. Also, when offering
a visual feedback for the particular function appearing at the left or right of the moved
item, the mobile device may often use the same color and form. However, different
colors and forms may be sometimes used to enhance an intuitive distinction between
different functions respectively assigned to leftward and rightward touch events.

As fully discussed hereinbefore, the mobile device according to an exemplary em-
bodiment of the present invention allows executing a particular function predefined in
a selected one of items arranged in a scrollable communication-related list, without
requiring any additional page view, when a user invokes a touch event on the selected
item in a non-scrollable direction, which in the case would be a least to the left and to
the right. Therefore, a user can easily select an item and quickly use a desired function
on a single screen without requiring any additional page or input.

FIG. 3 is an example view illustrating a touch-based operation method in a mobile

device in accordance with the second exemplary embodiment of the present invention.
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In other words, FIG. 3 shows a user interface based on a phonebook and also a touch-
based process of executing a particular function.

Referring now to FIG. 3, as shown in the first screen 201, the display unit 141 may
include an indicator region 11, a title region 13, a list region 15, and a control key
region 17. Since the indicator region 11 and the control key region 17 are the same as
those described in FIG. 2, descriptions about them will be omitted herein.

The title region 13 displays an output of the title of a communication-related list
displayed in the list region 15. In an example of FIG. 3, the title region 13 tells that a
list displayed in the list region 15 is a phonebook.

The list region 15 outputs at least one item of a communication-related list having a
title shown in the title region 13. Namely, if the title region 13 shows a phonebook, the
list region 15 shows detailed items of a phonebook, such as a recipient’s name, phone
number, picture, communication history, and the like. FIG. 3 shows recipients’ names
arranged as items. These items may be sorted or arranged according to the alphabet, a
phone number, and the like. In addition, each item may have a prefix box for
outputting a resized image of a recipient’s picture.

As mentioned above, the list region 15 may arrange recipients’ names, for example,
“Adam, Aura Bill, Bill, Chul-su, and Crimson” as shown. Normally the list region 15
may offer a scroll function to move vertically such items across the screen. In order to
scroll a displayed list, a user may touch an arbitrary place (for example, “Bill” as
shown) and then drag in a scrollable direction (for example, a vertical direction as
shown) without releasing a touch from the screen.

For instance, if a user invokes a touch and drag event in an upward direction as
shown in the second screen 203, the mobile device displays an upwardly scrolled
phonebook list. That is, some items “Adam, Aura Bill” disappear from the screen, and
instead other items “Drakoon, Duri” appear on the screen. While a list is scrolled, the
mobile device may remove a visual feedback indicating a touched item (for example,
“Bill” in the first screen 201). Namely, an image of a selected item is represented as an
original color or not highlighted when a scroll is performed.

Meanwhile, when a user touches a specific item (for example, “Bill”) as shown in the
first screen 201, the mobile device may offer a visual feedback to a user in order to
indicate the selection of a specific item. For instance, an image of a selected item
“Bill” is represented as a distinctive color or the reverse color, or highlighted. If the
mobile device has a normal keypad, a user may select a specific item by using a
navigation key or numerical key of the keypad. There can also be a pulsating or
flashing background.

A touch event for performing a scroll function is not limited to the aforesaid touch

and drag. Alternatively, a scroll function may be performed by means of a flick event.
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Meanwhile, the movement of a list by a scroll may depend on a traveling distance of a
drag event or an acceleration magnitude of a flick event, and also may be fixed or
changed by a design rule or a user’s setting.

With continued reference to FIG. 3, after selecting a specific item (for example,
“Bill”) as shown in the first screen 201, a user who wishes to use a particular function
may invoke the second touch event on a selected item in a non-scrollable direction as
shown in the third or fourth screen 205 or 207. For instance, if a user sweeps or drags a
touched item in a leftward direction, the mobile device moves the touched item to the
left as shown in the third screen 205. Then the mobile device outputs information
about a specific executable function (for example, “Delete” as shown) assigned to a
leftward touch event on this item “Bill” in the form of text or image at the right of the
moved item. Thereafter, when this touch event exceeds a given critical point, the
mobile device may execute a selected function.

Specifically, when the touched item “Bill” is moved, the mobile device may offer a
visual feedback such as turning over a page or stripping off a narrow adhesive tape as
shown in the third screen 205. Therefore, as the right edge of the touched item is
moved to the left, the remaining portion of the touched item may appear to be reduced.
Here, such visualization may be modified in various forms. Also, the movement of the
right edge of the touched item may depend on the touch and drag or sweep event.
Namely, a traveling distance and speed of the right edge of the touched item may be
varied according to the distance and speed of a drag or sweep action.

On the other hand, if a user sweeps or drags a touched item “Bill” in a rightward
direction, the mobile device moves the touched item to the right as shown in the roll in
fourth screen 207. Then the mobile device outputs information about a specific ex-
ecutable function (for example, “Edit” as shown) assigned to a rightward touch event
on this item “Bill” in the form of text or image at the left of the moved item.
Thereafter, when this touch event exceeds a given critical point, the mobile device may
execute a selected function.

Specifically, when the touched item “Bill” is moved, the mobile device may offer a
visual feedback as if the left edge of the touched item is rolled as shown in the fourth
screen 207. Therefore, as the left edge of the touched item is moved to the right, the
remaining portion of the touched item may appear to be reduced. Here, such visu-
alization may be modified in various forms.

Meanwhile, when a user sweeps or drags a touched item, the mobile device may also
offer a visual feedback for the appearing particular function as well as the touched and
moved item as shown in the third and fourth screens 205 and 207. When offering a
visual feedback for the particular function appearing at the left or right of the moved

item, the mobile device may often use the same color and form. However, different
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colors and forms may be sometimes used to enhance an intuitive distinction between
different functions respectively assigned to leftward and rightward touch events.

Although FIGS. 2 and 3 uses “Call”, “SMS”, “Delete” and “Edit” as specific ex-
ecutable functions predefined in a selected item, these terms are exemplary only and
not to be considered as a limitation of the presently claimed invention. Any other ex-
ecutable functions may also be assigned to respective items and may, if necessary, be
changed by a user.

FIG. 4 is an exemplary view illustrating a touch-based operation method in a mobile
device in accordance with the third exemplary embodiment of the present invention. In
other words, FIG. 4 shows a user interface based on a message list and also a touch-
based process of executing a particular function.

Referring now to FIG. 4, as shown in the first screen 301, the display unit 141 may
include an indicator region 11, a title region 13, a list region 15, and a control key
region 17, all of which were previously described herein.

The title region 13 outputs the title of a communication-related list displayed in the
list region 15. In an example of FIG. 4, the title region 13 identifies that a list displayed
in the list region 15 is a received message box. In this case, a transmitted message box
or an all message box may be alternatively used in the title region 13.

The list region 15 outputs at least one item of a communication-related list having a
title shown in the title region 13. Namely, if the title region 13 displays the indication
of a received message box, the list region 15 shows detailed items in the received
message box, namely, received messages. These items may be sorted or arranged
according to the receiving order and the like. In addition, each item may have a prefix
box for outputting an envelope-like icon indicating a received message.

As mentioned above, the list region 15 may arrange information about received
messages, for example, “010-9797-7903, John, Adam, 1004, and 070-2663-7814" as
shown. If a sender of a received message is recorded in the phonebook, information
output in the list region 15 may be a specific index, for example, such as a sender’s
name recorded in the phonebook. In this example, “John, Adam” are senders recorded
in the phonebook. If a sender of a received message is not recorded in the phonebook,
information outputted in the list region 15 may be just a phone number.

As discussed above, the list region 15 may offer a scroll function to move such items
vertically across the screen. In order to scroll a displayed list, a user may touch an
arbitrary place (for example, “Adam” as shown) and then drag in a scrollable direction
(for example, a vertical direction as shown) without releasing a touch from the screen.

For instance, if a user invokes a touch and drag event in an upward direction as
shown in the second screen 303, the mobile device displays an upwardly scrolled list.

That is, some item “010-9797-7903” shown in screen 301 disappears from the second
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screen 303, and instead another item ““Yuna” appears on the screen. While a list is
scrolled, the mobile device may remove a visual feedback indicating a touched item
(for example, “Adam” in the first screen 301). Namely, an image of a selected item is
represented as an original color or not highlighted when a scroll is performed.

Meanwhile, when a user touches a specific item (for example, “Adam”) as shown in
the first screen 301, the mobile device may offer a visual feedback to a user in order to
indicate the selection of a specific item. For instance, an image of a selected item
“Adam” can represented as a distinctive color, brightness, flash, or the reverse color,
change size, or become highlighted, etc., just to name a few possibilities. If the mobile
device has a normal keypad, a user may select a specific item by using a navigation
key or numerical key of the keypad.

A touch event for performing a scroll function is not limited to the aforesaid touch
and drag. Alternatively, for example, a scroll function may be performed by means of a
flick event. Meanwhile, the movement of a list by a scroll may depend on a traveling
distance of a drag event or an acceleration magnitude of a flick event, and also may be
fixed or changed by a design rule or a user’s setting.

After selecting a specific item (for example, “Adam”) as shown in the first screen
301 of FIG. 4, a user who wishes to use a particular function may invoke the second
touch event on a selected item in a non-scrollable direction as shown in the third or
fourth screen 305 or 307. For instance, if a user sweeps or drags a touched item in a
leftward direction, the mobile device moves the touched item to the left as shown in
the third screen 305. Then the mobile device outputs information about a specific ex-
ecutable function (for example, “Reply” as shown) assigned to a leftward touch event
on this item “Adam” in the form of text or image at the right of the moved item.
Thereafter, when this touch event exceeds a given critical point, the mobile device may
execute a selected function.

More specifically, when the touched item “Adam” is moved, the mobile device may
offer a visual feedback as if an image of the touched item is rotated as shown in the
third screen 305. Namely, the left part of an item image is turned toward the backside,
and the right part is turned toward the front side. Additionally, such a rotation may be
represented in perspective. Here, such visualization may be modified in various forms.

In particular, when a rotation exceeds a given angle such as, for example, about 60
degrees, the mobile device may execute a selected function “Replay”. Also, a rotating
amount of an item image may depend on the distance and speed of a drag or sweep
action. If a touch is released before a rotation reaches a given angle, an image of the
touched item may be returned to an original image.

Alternatively, when a touch release event occurs, the mobile device may maintain the

appearance of an executable function. In this case, if a user touches a portion of an ex-
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ecutable function, the mobile device may execute a selected function. In another case,
the mobile device may offer information about an executable function in the form of
button or the like.

On the other hand, if a user sweeps or drags a touched item “Adam” in a rightward
direction, the mobile device moves the touched item to the right as shown in the fourth
screen 307. Then the mobile device outputs information about a specific executable
function (for example, “Forward” as shown) assigned to a rightward touch event on
this item “Adam” in the form of text or image at the left of the moved item. Thereafter,
when this touch event exceeds a given critical point, the mobile device may execute a
selected function.

In addition, when the touched item “Adam” is moved, the mobile device may offer a
visual feedback as if an image of the touched item is removed partly and gradually as
shown in the fourth screen 307. Namely, an item image begins to disappear from the
right part. Therefore the right edge of the item image is moved toward the leftward the
front side, while information about an executable function appears gradually. Here,
such visualization may be modified in various forms, and the present claims are not
limited to the examples shown and described herein.

Meanwhile, as mentioned above, a particular function assigned to a selected item is
executed when a drag or sweep event exceeds a given critical point in a call log list, a
phonebook list, or a message list. Specifically, the mobile device may execute a
particular function as soon as a drag or sweep event goes beyond a critical point or
when a touch release event occurs after going beyond a critical point. Such a critical
point may be changed depending on a variation in an item image or the location of a
touch event.

A critical point may be set to any position in the touched item or to the left and right
boundaries of the touched item. If the touched item is rotated, a critical point may be
set to a rotation axis. Also, a critical point may be further shifted from the location of a
touchdown event or fixed regardless of the location of a touchdown event.

Meanwhile, in some cases, the mobile device may change a feedback image offered
to indicate a drag or sweep event as it takes place. For instance, if a drag or sweep
event deviates from a non-scrollable direction or is released from the screen in the
middle of the travel before reaching a critical point, the mobile device may remove a
feedback image and instead display an original image. Additionally, even though going
beyond a critical point, a drag or sweep event deviating from a non-scrollable direction
may not cause the execution of a particular function.

In other words, the mobile device may remove a feedback image, i.e., image
variation effect, in at least one of cases where a drag or sweep event is released prior to

passage through a critical point, where a drag or sweep event is released after passing
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through a critical point, where a drag or sweep event deviates from a non-scrollable
direction before passing through a critical point, and where a drag or sweep event
deviates from a non-scrollable direction after passing through a critical point.

Also, when a specific one of items arranged in a communication-related list is
selected, the mobile device may inform a user, in the form of a visual or any other
manner, whether a selected item is mapped with any executable function. For instance,
if a user invokes a touchdown event to select a specific item having at least one ex-
ecutable function assigned thereto, the mobile device may offer a given graphic effect,
such as a highlight or rightward and leftward indicators, indicating that a selected item
is available for the execution of a predefined function.

However, if a selected item (for example, a phone number) is unavailable for the
execution of any function, the mobile device may offer a suitable graphic effect such
as a dashed line on the border of a selected item or an image indicating no executable
function. In some cases, if a selected item has no communication executable function,
such as a call dialing function, or a message writing function, the mobile device may
offer a “delete” function only to that item. Additionally, the mobile device may
ascertain whether a selected phone number is valid or predefined. Namely, if a selected
phone number is an incomplete number such as “1004” or “7979” or has a given prefix
number such as “070-xxx-xxxx”, the mobile device may automatically set a given
particular function to that number.

FIG. 5 is a flow diagram illustrating a touch-based operation method in a mobile
device in accordance with an exemplary embodiment of the present invention.

Referring now to FIG. 5, at step (S101) when electric power is supplied, the mobile
device initializes its elements and outputs a given idle page on the display unit. Addi-
tionally, the mobile device activates the touch panel of the display unit to detect a
user’s touch.

Next, at step (S103) a mobile device determines whether or not an input signal for
displaying a communication-related list is received. If any other input signal is
received, then at step (S105) the mobile device performs other function, such as a file
play or a broadcast reception, in response to the received input signal.

If the received input signal is to display a communication-related list, then at step
(S107)the mobile device outputs a suitable list, such as a call log list, a phonebook list,
a message list, an email list, a messenger list, or the like, in response to the received
input signal. Then at step (S109), the mobile device determines whether a touchdown
event occurs on a selected one of items arranged in the communication-related list. If
no touchdown event occurs, the mobile device maintains the previous step S107.
However, if a touchdown event occurs, then at step (S111) the mobile device selects

the touched item and also offers a visual feedback for the selected item.
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Next, at step (S113), the mobile device determines whether a subsequent touch event
such as a drag or sweep event occurs in a scrollable direction without releasing a touch.
If such a drag or sweep event occurs in a scrollable direction, then at step (S115) the
mobile device scrolls the communication-related list in response to the drag or sweep

event.

However, at step (S117), if such a drag or sweep event occurs in a non-scrollable
direction, the mobile device executes a particular function predefined in the selected
item in response to the direction of the drag or sweep event and the type of the commu-
nication-related list. As discussed above, predefined functions in connection with items
may include a call dialing, a message writing, an email writing, a text writing for
messenger, an item deleting, and a given information delivery.

The above-described methods according to the present invention can be realized in
hardware or as software or computer code that can be stored in a recording medium
such as a CD ROM, a RAM, thumbnail drive, a floppy disk, a flash storage, a hard
disk, or a magneto-optical disk or downloaded over a network and stored as a non-
transitory data on one of the aforementioned mediums, so that the methods described
herein can be executed by such software using a general purpose computer, or a special
processor or in programmable or dedicated hardware, such as an ASIC or FPGA. As
would be understood in the art, the computer, the processor or the programmable
hardware include memory components, e.g., RAM, ROM, Flash, etc. that may store or
receive software or computer code that when accessed and executed by the computer,
processor or hardware implement the processing methods described herein. In addition,
it would be recognized that when a general purpose computer accesses code for im-
plementing the processing shown herein, the execution of the code transforms the
general purpose computer into a special purpose computer for executing the processing
shown herein.

While the present invention has been particularly shown and described with reference
to an exemplary embodiment 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 invention as defined by the appended claims. For example,
while throughout the specification user touch has been disclosed, an artisan appreciates
that the claimed invention is applicable with other types of contact, such as via a
stylus, or through the use of a pointing device such as a mouse. In addition, while a
mobile device is preferred for the explanations provided herein, the claimed invention
is applicable to many other types of devices including but in no way limited to
personal computers, notebook computers, tablet computers, lap-top computers,
Personal Digital Assistants (PDAs).
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Claims

A method for touch-based operation in a mobile device, the method
comprising:

displaying a communication-related list having at least one item in the
first direction;

selecting a specific one of the at least one item in response to a first
touch event;

determining whether or not a second touch event occurs on the selected
specific one item in the second direction; and

executing a particular function predefined in the selected specific one
item in response to the second touch event occurring in the second
direction.

The method of claim 1, wherein the second touch event includes a drag
or sweep event causing a movement of the selected specific one item in
at least one direction, and

wherein the executing of the particular function includes executing a
plurality of different particular functions depending on the direction of
the drag or sweep event.

The method of claim 2, further comprising:

offering a visual feedback for the selected specific one item in response
to the second touch event, wherein one of a right edge and a left edge
of the selected specific one item is moved depending on the second
touch event that is indicated by the visual feedback, and wherein a
remaining portion of the selected particular one item appears reduced in
size by the visual feedback.

The method of claim 3, further comprising:

removing the visual feedback in at least one of: (1)wherein the drag or
sweep event is released before passing through a critical point, (2)
wherein the drag or sweep event is released after passing through the
critical point, (3)wherein the drag or sweep event deviates from the
second direction before passing through the critical point, and (4)
wherein the drag or sweep event deviates from the second direction
after passing through the critical point.

The method of claim 3, wherein the visual feedback includes at least
one of:

turning over an image of a page having the selected specific one item

thereon;
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stripping off an image of a narrow adhesive tape having the selected
specific one item thereon;

rolling at least the image of the selected specific one item from one of
the right edge and the left edge in a tubular shape;

rotating the image of the selected specific one item; and

removing partly and gradually the image of the selected specific one
item from one of the right edge and left edge thereof of the selected
particular one item.

The method of claim 3, further comprising:

outputting information about the particular function at a portion other
than the remaining portion of the selected specific one item,

wherein the information about the particular function is output in the
form of at least one of text, icon, image and sound.

The method of claim 2, wherein the executing of the particular function
includes one of:

executing the particular function as soon as the second touch event
exceeds a given critical point defined in an image of the selected
specific one item; and

executing the particular function when a touch release event occurs
after the second touch event exceeds the critical point,

wherein the critical point is shifted depending on the location of the
first touch event.

The method of claim 1, wherein the second direction ranges within a
given angle from a horizontal direction when the first direction is
vertical, or

wherein the second direction passes through at least one adjacent item
from the selected specific one item when the communication-related
list has a plurality of items.

The method of claim 1, further comprising:

offering a visual feedback for the selected specific one item in response
to the first touch event, wherein the selected specific one item is dis-
tinguished from before selected and from other items by the visual
feedback,

wherein the offering of the visual feedback includes changing first in-
formation about the selected specific one item displayed before selected
into second information about the selected specific one item after being
selected.

The method of claim 1, further comprising at least one of:
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offering a graphic effect for the selected specific one item when the
selected specific one item is unavailable for the execution of at least
one of functions including a call dialing, a message writing, an email
writing and a text writing for messenger; and

offering an item deleting function only to the selected specific one item
when the selected item is unavailable for the execution of at least one
of functions including a call dialing, a message writing, an email
writing and a text writing for messenger.

A mobile device comprising:

a touch panel configured to create a touch event in response to sensing
contact;

a display unit having a list region in which a communication-related list
having at least one item is displayed in the first direction; and

a control unit configured to control a variation in display of an image of
the item displayed by the display unit,

wherein the control unit is further configured to select a specific one of
the at least one item in response to a touchdown event, and to execute a
particular function predefined in the selected specific one item in
response to a drag or sweep event occurring on the selected specific
one item in the second direction.

The mobile device of claim 11, wherein the control unit is further
configured to offer a visual feedback for the selected specific one item
in response to the drag or sweep event,

wherein one of a right edge and a left edge of the selected specific one
item is moved depending on the drag or sweep event indicated by the
visual feedback,

wherein a remaining portion of the selected specific one item appears
reduced in size by the visual feedback, and

wherein the visual feedback includes at least one of:

turning over an image of a page pf the selected specific one item;
stripping off an image of a narrow adhesive tape having the selected
specific one item thereon;

rolling the image of the selected specific one item into a tubular shape
from one of the right edge and left edge thereof the selected specific
one item;

rotating the image of the selected specific one item; and

removing partly and gradually the image of the selected specific item

from one of the right edge and the left edge thereof.
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The mobile device of claim 12, wherein the control unit is further
configured to remove the visual feedback in at least one of:(1)_wherein
the drag or sweep event is released prior to passing through a critical
point, (2) wherein the drag or sweep event is released after passing
through the critical point, (3) wherein the drag or sweep event deviates
from the second direction before passing through the critical point, and
(4) wherein the drag or sweep event deviates from the second direction
after passing through the critical point.

The mobile device of claim 12, wherein the control unit is further
configured to output information about the particular function at a
portion other than the remaining portion of the selected specific one
item, and wherein the information about the particular function is
output in the form of at least one of text, icon, image and sound.

The mobile device of claim 12, wherein the control unit is further
configured to execute different particular functions depending on the
direction of the drag or sweep event, and

wherein the control unit is further configured to offer a graphic effect
for the selected specific one item unavailable for the execution of any
particular function, or to offer an item deleting function only to the
selected specific one item unavailable for the execution of any

particular function.
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