(12) INTERNATIONAL

APPLICATION

(19) World Intellectual Property Ny

(43) International Publication Date

Organization

International Bureau

W

20 June 2013 (20.06.2013)

PUBLISHED UNDER THE PATENT COOPERATION

PolpcCT

TREATY (PCT)

(10) International Publication Number

W O 2013/089539 Al

garbage object to atrash bin icon.

(51) International Patent Classification: Suseong-gu, Daegu 706-041 (KR). HONG, Kyung Soo;

GO6F 3/048 (2006.01) GO6F 3/041 (2006.01) Har meron st9, Netanya (IL). LEE, Sang Hyup; No. 201-

. L 1604, Jugong Greenville Apt, Maetan 3-dong, Yeongtong-

21) International Application Number:

D PP PCT/KR20 1200 11035 gu, Suwon-si,  Gyeonggi-do 443-373  (KR). JUNG, Jae
Hoon; No. 301 -1006, Dongsuwon LG Village 3-cha

(22) International Filing Date: Mangpo-dong, Y eongtong-gu, Suwon-si, Gyeonggi-do

17 December 2012 (17. 12.2012) 443-400 (KR).

(25) Filing Language: English ~ (74) Agent: YOON, Dong Yol; Yoon & Lee International  Pat-
o ) ent & Law Firm, 3rd Fl, Ace Highend Tower-5, 226, Gasan

(26) Publication  Language: English Digita 1o, Geumcheon-gu,  Seoul 153803 (KR).

(30) Priority Data: (81) Designated States (unless otherwise indicated, for every
61/576,497 16 December 201 1 (16. 12201 1) us kind ¢ national protection available): AE, AG, AL, AM,
10-2012-0014004 AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,

10 February 2012 (10.02.2012) KR Bz, CA, CH, CL, CN, CO, CR, CU, CZ DE, DK, DM,
13/709,941 10 December 2012 (10. 12.2012) us DO, Dz, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,

(71) Applicant: SAMSUNG ELECTRONICS CO., LTD. HN, HR, HU, ID, IL, ES, IS, JP, KE, KG, KM, KN, KP,
[KR/KR]; 129, Samsung-ro, Y eongtong-gu, Suwon-si, KZ, LA, LC, LK, LR LS LT, LU, LY, MA, MD, ME
Gyeonggi-do 443742 (KR). MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, Nz,

OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC,

(72) Inventors:. LEE, Shin Jun; No. 1208-501, Heungdeok SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ TM, TN,

J— Maeul Sindongah Familie Apt., 1069, Y eongdeok-dong, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
= Giheung-gu,  Yongin-s, Gyeonggi-do  446-908 (KR). KIM, ] L
= Young Ri; No. 205 514-2, Gokbanjeong-dong, Gwon- 84 Dgsgnated _States (unl_e$ othgrvwse indicated, for every
— son-gu, Suwon-s, Gyeonggi-do  441-400 (KR). DROR, kind d regional protection available): ARIPO (BW, GH,
= Amir; Sirkin & 12, Tel Aviv (L). ENGOLZ, Ofir; Jamir GM, KE LR LS MW, MZ NA, RW, D, S., &, Tz,
—— 6, Kfar Saba (IL). KIM, Il Hwan; No. A-202, Banseok UG, ZM, Zw), Euresen (AM, AZ, BY, KG, Kz, RU, TJ,
— Mansion, 1571-16, Cheongnyong-dong, Gwanak-gu,  Seoul TM), European (AL, AT, BE, BG, CH, CY, CZ DE, DK,
—— 151-058 (KR). CHA, Sang Ok; 807-1, Hwanggeum-dong, EE ES H, FR GB, GR, HR, HU, IE IS [T, LT, LU, LV,
I
I .
—— [ Continued on nextpage]
—
—_—
== (54) Title: METHOD, APPARATUS, AND GRAPHICAL USER INTERFACE FOR PROVIDING VISUAL EFFECTS ON A
=== TOUCHSCREEN DISPLAY
—
—_— <301>
j— ¢ P
Tovnvion Moy | W [€}1-7,0
— HELLO ?
—
— 710
I
I _
e <307:
— ¥v I
— T 1] <4
— 9wlejr] t]v]u] i[¢]p] B
— 720 d)[ ][] nll][k1] 760
— [x[e[u]on[m] = ~
= oy - [ 7o
— 2. L
— o FEE 770.
e Tovmozn [ BI70-720 O
< 710-
m SAVE !l___CANCEL SAVE !___CANCEL
en —
uw
(=) %
8
2 SAVE || CANCEL
0] (57) Abstract: A graphical user interface, method and apparatus for providing visual effects on atouchscreen  display, including:  dis-
) playing a first screen; detecting a multi-point  touch on the first screen; detecting a first touch event based on the multi-point  touch;
o turning the first screen into a garbage object in response to the first touch event; and removing the garbage object by moving the



w o 2013/089539 Ai W THE M wit ta o Lol 0 W MR RRAVRA AR

MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, S, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Published:

— before the expiration d the time limitfor amending the
claims and to be republished in the event d receipt d
amendments (Rule 48.2(h))

—  with international search report (Art. 21(3))



WO 2013/089539 PCT/KR2012/011035

Description
Title of Invention: METHOD, APPARATUS, AND GRAPHICAL
USER INTERFACE FOR PROVIDING VISUAL EFFECTS ON A

TOUCHSCREEN DISPLAY

Technical Field

[1] This application relates to adisplay supporting touch based input and auser function
execution method for the same and, more particularly, to amethod and apparatus that
enable atouchscreen display to produce visua effects like crumpling paper and
smoothing out crumpled paper in response to user events.

Background Art

[2] With advances in digital technology, there have been developed various types of
touchscreen devices that enable users to communicate and process personal in-
formation, such as mobile communication terminals, personal digital assistants,
electronic notebooks, smartphones, and touchscreen and tablet computers.

[3] A touchscreen device may be an advanced mobile communication terminal which
may support various functions related to voice calls, SMS and MM S messages, video
cals, scheduling, photographs, electronic mail, broadcast reception, Internet access,
music playback, social networking services (SNS), messengers, dictionaries, games,
etc.

[4] In such atouchscreen device, functions for memo writing, message composition,
document writing, and photograph editing are frequently used. The user may perform a
task using one of such functions, and may cancel the task or delete an object produced
by the task utilizing the "end" (or "delete") button or adisplayed icon (such as the trash
bin icon).

Disclosure of Invention

Technical Problem

[5] According to aspects of exemplary embodiments, there is aprovided a method
enabling atouchscreen display to produce auser experience indicative of the ap-
pearance, behavior, sound, and/or feel of physical paper in response to atouch event,
aswell as atouchscreen display and agraphical user interface providing the afore-
mentioned user experience in response to one or more touch inputs from auser.

[6] According to aspects of exemplary embodiments, there isprovided amethod
enabling atouchscreen display to display a screen which transitions in amanner in-
dicative of apiece of paper being crumpled, torn, and/or folded, and the crumpled
paper smoothing out to restore the screen in response to touch events, aswell as a
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display apparatus and graphical user interface supporting such amethod.
According to another aspect of exemplary embodiments there is provided a method

that enables atouchscreen display to unlock the screen through animation of alock
screen being crumpled according to atouch event, and adisplay apparatus and
graphical user interface supporting the method.

According to another aspect of exemplary embodiments there is provided a method
that enables atouchscreen display to produce an animation of an execution screen of
an application being crumpled or folded into a garbage object according to a multi-
touch event, an animation of the garbage object with acrumpled or folded execution
screen being smoothed out according to amulti-touch event, and an animation of
deleting the garbage object with acrumpled or folded execution screen according to a
single-touch event, as well as adisplay apparatus and graphical user interface
supporting the method.

According to another aspect of exemplary embodiments there is provided a method
that enables atouchscreen display to realize an optimal environment for producing
realistic visual effects with an analog flavor as well as atouchscreen display and
graphical user interface supporting the method. Thereby, user convenience can be
enhanced and usability and competitiveness of the touchscreen display can be
increased.

Solution to Problem

According to aspects of another exemplary embodiment, there is provided a method
for providing visual effects on atouchscreen display, including: displaying afirst
screen; detecting amulti-point touch on the first screen; detecting afirst touch event
based on the multi-point touch; turning, upon detection of the first touch event, the first
screen into agarbage object; and removing the garbage object by moving the garbage
object to atrash bin icon.

According to aspects of another exemplary embodiment, there is provided a method
for providing visual effects on atouchscreen display, including: displaying alock
screen; detecting afirst touch event based on a multi-point touch on the lock screen;
turning, upon detection of the first touch event, the lock screen into a garbage object;
detecting a second touch event based on a single-point touch on the garbage object;
and unlocking the screen by moving the garbage object in a preset direction upon
detection of the second touch event.

According to aspects of another exemplary embodiment, there is provided a method
for providing visual effects on atouchscreen display, including: displaying afirst
screen; detecting afirst touch event on the first screen; turning, upon detection of the
first touch event, the first screen into a garbage object; detecting a second touch event
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on the garbage object; and removing the garbage object by moving the garbage object
upon detection of the second touch event.

According to aspects of another exemplary embodiment, there is provided a method
for providing visua effects on atouchscreen display, including: displaying auser
interface screen containing avirtual keypad; detecting atouch event on the user
interface screen; displaying, upon detection of afirst touch event based on a single-
point touch on the keypad of the user interface screen, information corresponding to
the first touch event; and making, upon detection of a second touch event based on a
multi-point touch on the user interface screen, a screen transition from the user
interface screen to another screen.

According to aspects of another exemplary embodiment, there is provided a method
for providing visua effects on atouchscreen display, including: displaying auser
interface screen having an input region and adisplay region; detecting atouch event on
the user interface screen; displaying, upon detection of afirst touch event based on a
single-point touch on the input region of the user interface screen, information corre-
sponding to the first touch event on the display region; and making, upon detection of a
second touch event based on a multi-point touch on one of the input region and display
region of the user interface screen, a screen transition from the user interface screen to
another screen.

According to aspects of another exemplary embodiment, there is provided a method
for providing visual effects on atouchscreen display, including: displaying afirst
screen; detecting afirst touch event based on amulti-point touch on the first screen;
turning, upon detection of the first touch event, the first screen into a garbage object;
detecting a second touch event based on asingle-point touch on the garbage object;
moving, upon detection of the second touch event, the garbage object and displaying a
second screen; detecting athird touch event based on a multi-point touch on the
garbage object; and recovering, upon detection of the third touch event, the first screen
from the garbage object.

According to aspects of another exemplary embodiment, there is provided a
computer readable storage medium storing aprogram that is executable by a processor
and implements the above method.

According to aspects of another exemplary embodiment, there is provided adisplay
apparatus including: atouchscreen display detecting afirst touch event based on a
multi-point touch and a second touch event based on a single-point touch, and
displaying visual effects varied according to the touch events; a storage unit storing
setting information specifying visual effects with an analog flavor according to touch
events, and acontrol unit controlling aprocess of turning afirst screen into agarbage
object according to the setting information upon detection of afirst touch event based
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on amulti-point touch on the first screen, and moving the garbage object upon
detection of a second touch event based on a single-point touch on the garbage object

to make a screen transition to a second screen.
According to aspects of another exemplary embodiment, there is provided a

computer readable storage medium storing program instructions configured to
implement afunction for turning afirst screen into a garbage object upon detection of
afirst touch event based on amulti-point touch on the first screen, and for moving the
garbage object upon detection of a second touch event based on a single-point touch on
the garbage object to make a screen transition to a second screen.

Hereinabove, the features of the exemplary embodiments are described in arelatively
broad perspective to help those skilled in the art understand the exemplary em-
bodiments. Other features of exemplary embodiments will be more apparent from the
following detailed description.

Advantageous Effects of Invention

According to aspects of exemplary embodiments, the touchscreen display may
produce visual effects indicative of the appearance, behavior, sound, and/or feel of
physical paper. The touchscreen display may provide amore natural user interface
having avisual metaphor in the course of executing various user functions. For
example, crumpling an application screen into a garbage object ready to be deleted or
terminated may correspond to crumpling a sheet of paper in reality; and removing the
garbage object from the screen may be indicative of throwing away acrumpled paper
in atrash can.

In one embodiment, for unlocking, the touchscreen display may produce visua
effects where alock screen isturned into a garbage object ready to be unlocked just
like crumpling a sheet of paper and the garbage object isremoved from the screenin a
manner indicative of throwing away the crumpled paper in atrash can.

Exemplary embodiments may be applied to al types of touchscreen displays and
comparable devices. Aspects of exemplary embodiments may contribute to realization
of an optimal environment for producing visual effects on atouchscreen display,
thereby enhancing convenience, usefulness and competitiveness of the touchscreen
display apparatus.

Brief Description of Drawings

The features of exemplary embodiments will be more apparent from the following
detailed description in conjunction with the accompanying drawings, in which:

FIG. lisablock diagram of atouchscreen display apparatus according to exemplary
embodiments;

FIG. 2 is screen representations illustrating user interactions to produce auser ex-
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perience indicative of the appearance, behavior, sound, and/or feel of physical paper on

atouchscreen display according to exemplary embodiments;
FIG. 3is screen representations illustrating turning an application screen into a

garbage object in stages on atouchscreen display according to exemplary em-
bodiments;

FIGS. 4 to 6 are screen representations illustrating shapes of the garbage object
according to exemplary embodiments,

FIG. 7 is screen representations illustrating deleting the current task by moving the
garbage object in stages according to exemplary embodiments;

FIG. 8is screen representations illustrating recovering an application screen from the
garbage object in stages according to exemplary embodiments;

FIG. 9 is screen representations for illustrating interactions to produce visual effects
on atouchscreen display according to exemplary embodiments;

FIG. 10 is screen representations illustrating creating a garbage object according to
exemplary embodiments;

FIG. 11is screen representations illustrating moving the garbage object according to
exemplary embodiments;

FIGS. 12 to 14 are flowcharts of aprocedure for controlling production of visual
effects according to exemplary embodiments, and

FIG. 15 is screen representations illustrating user interactions to produce visual
effects on atouchscreen display according to exemplary embodiments.

Mode for the Invention

Hereinafter, exemplary embodiments are described in detail with reference to the ac-
companying drawings. The same reference symbols are used throughout the drawings
to refer to the same or like parts. Detailed descriptions of well-known functions and
structures incorporated herein may be omitted to avoid obscuring the subject matter of
exemplary embodiments.

Exemplary embodiments relate to amethod and apparatus for providing visua
effects in atouchscreen display. In one embodiment, a screen transition or cancellation
or deletion (cancellation or deletion may be collectively referred to as "deletion”) of an
input or edited item on a screen isrepresented by avisua effect indicative of the ap-
pearance, behavior, sound, and/or feel of a sheet of paper that is crumpled into a
garbage object through animation in response to atouch event. In addition, restoration
of the screen associated with the garbage object may be represented may be rep-
resented by smoothing out the crumpled garbage object in response to auser input
event; alternatively, cancellation or deletion of the task or activity associated with the
screen may be represented by moving the crumpled garbage object to the trash bin icon
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in response to auser input event.

According to exemplary embodiments, the current screen may be turned into a
garbage object in response to atouch event. The garbage object represents atask that is
associated with the current screen and isready to be deleted or cancelled. When the
garbage object is moved to the trash bin icon or removed from the screen, the task or
activity associated with the current screen may be cancelled or deleted and a screen
transition may occur. The trash bin icon may represent deletion of an item or object.
When a garbage object is moved to the trash bin icon, atask or activity performed
though a screen associated with the garbage object is cancelled or removed. The trash
bin icon may take the form of an image or text, and may be displayed or not displayed
alternately according to the type of application being executed.

In one embodiment, when the touchscreen display islocked with alock screen, a
touch event on the lock screen may cause the lock screen to be crumpled into a garbage
object and another touch event on the garbage object associated with the lock screen
may unlock the screen.

According to exemplary embodiments, touch events correspond to touch gestures
made by the user, and touch gestures may be single-touch gestures or multi-touch
gestures. Multi-touch gestures may involve two or more fingers of one hand or both
hands. Pinch (* ** "), spread (* " *),rotate (<2¢¥),andpress & drag (= ) are
examples of multi-touch gestures. Drag, sweep, drag-and-drop, tap, double tap, and
flick are examples of single-touch gestures. Touch events may be entered by various
means including fingers of the user and/or pointing devices such as a stylus.

In one exemplary embodiment, when a multi-touch event detected on adisplayed
screen corresponds to atouch and move gesture like pinch, the touched screen may be
turned into agarbage object of agiven shape. Thereafter, when a single-touch event
detected on the garbage object corresponds to atouch and move gesture, the garbage
object may be moved to the trash bin icon and the task or activity associated with the
current screen is cancelled or deleted. When a multi-touch event detected on the
garbage object corresponds to atouch and move gesture like spread, the garbage object
may be restored back to the previously displayed screen.

Next, adescription is given of the configuration and operation of atouchscreen
display according to exemplary embodiments with reference to the drawings.

However, the configuration and operation thereof are not limited to or by the following
description, and various changes and modifications are possible on the basis of the
following description.

FIG. lisablock diagram of atouchscreen display apparatus according to exemplary
embodiments.

Referring to FIG. 1, the touchscreen display apparatus includes atouchscreen 100, a
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storage unit 200, an audio processing unit 400, avibration motor 500, and a control
unit 300.

The touchscreen display apparatus of FIG. 1 may, for example, beredized as a
mobile terminal which may further include adigital broadcast receiving module to
receive mobile broadcasts based on digital multimedia broadcasting (DMB) or digital
video broadcasting (DVB), a camera module to capture still or moving images of a
target object, a short-range communication module to support communication based on
Bluetooth, Infrared Data Association (IrDA), Radio Frequency Identification (RFID)
or Near Field Communication (NFC), an input unit to receive input from hard keys, a
wireless communication unit to support voice, video, and data communication, a
wireless local area network module, and abattery to supply power to the above
components.

In another exemplary embodiment, the touchscreen display apparatus illustrated in
FIG. 1may berealized as adesktop or notebook computer with either an integrated or
peripheral touchscreen display.

The touchscreen 100 is an input/output means for input and display functions, and
includes adisplay unit 110 and atouch panel 130.

The display unit 110 may display various data related to the operation and state of
the touchscreen display. For example, the display unit 110 may display a screen such
aslock screen, home screen, menu screen, message composition screen, document
writing screen, photograph editing screen, chatting screen, and execution screen of an
application being executed. In particular, the display unit 110 may display a visual
effect through animation. For example, the display unit 110 may display an animation
of ascreen that is gradually crumpled, torn or folded. The display unit 110 may display
an animation of afolded or crumpled garbage object that is gradually unfolded or
smoothed out to restore the screen associated with the garbage object. The display unit
110 may display an animation of a garbage object that is moved in apreset direction.
Screens display able by the display unit 110 are described in detail later with reference
to the drawings.

The display unit 110 may berealized using liquid crystal display (LCD) devices,
light emitting diodes (LED), organic light emitting diodes (OLED) or active matrix
organic light emitting diodes (AMOLED). The display unit 110 may be realized using
aflexible display technology based on athin and flexible substrate. In this case, the
display unit 110 may be warped, bended or rolled without damage. The display unit
110 may display screen data in portrait or landscape mode.

The touch panel 130 may be placed on the display unit 110, and sense touch input on
the surface of the touchscreen 100. The touch panel 130 may be of an add-on type (the
touch panel 130 isplaced on the display unit 110) or an on-cell or in-cell type (the
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touch panel 130 isinserted into the display unit 110). The touch panel 130 detects a
touch event generated by the user, generates an signa corresponding to the detected
touch event, and sends the signal to the control unit 300. The control unit 300 may
perform afunction associated with the touched region on the basis of asignal sent by
the touch panel 130. In particular, the touch panel 130 may sense atouch event corre-
sponding to amulti-touch gesture on the lock screen or application execution screen.

The storage unit 200 stores various applications, and data created and used by the
touchscreen display. The storage unit 200 may include one or more volatile and non-
volatile memory devices. The storage unit 200 may include aread only memory
(ROM), random access memory (RAM), flash memory and hard disk (HDD), and may
further include an external storage media such as an externa hard disk or memory
card. The storage unit 200 may store an operating system for the touchscreen display
apparatus, aprogram and data for controlling operation of the display unit 110, and a
program and data for touch event input and subsequent processing thereof (for
example, animation, sound or haptic processing) to produce visual effects indicative of
the appearance, behavior, sound, and/or feel of physical paper. In particular, the
storage unit 200 may store setting information 250 to configure operations for
producing visual effects indicative of the appearance, behavior, sound, and/or feel of
physical paper. The setting information 250 may contain information elements as listed
in Table 1.

Table 1
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[Table 1]
Option Setting
Animation O Crumple © Fold © Tear © Random
Garbage object O Crumpled globe © Torn pieces © Folded

[52]

[53]

miniature © Random

Location of garbage object O Fixed (center) © Random © Touch dependent

Automatic deletion of garbage | © On © Off

object

Movement time of garbage O 1 second © 2 seconds © 3 seconds

object

Movement direction of O Trash bin icon © Gesture direction © Random
garbage object

Shadow effect of garbage O On© Off

object

Sound effect O Ono Off © Sound 16 Sound 20 Sound 3 ©
Random

Haptic effect O On© Off © Vibration 1 © Vibration 20 Vibration
30 Random

Asillustrated in Table 1, the setting information 250 contains options and their
setting values needed to realize the functions of exemplary embodiments. For example,
an animation converting a screen to a new garbage object may be set to one of
crumpling, folding, tearing, or at random. The shape of a garbage object representing a
task or activity ready to be deleted or canceled may be set to one of acrumpled globe
(for example, a substantially spherical shape), torn pieces, folded miniature (for
example, paper airplane, paper boat, etc.), or at random. The setting information 250
may also specify options related to moving the garbage object to the trash bin icon for
task removal, such as movement time and direction of the garbage object. An option
may be set to automatically delete agarbage object once it is created. When the option
for automatic deletion is set to "on", the garbage object may be automatically moved to
the trash bin icon or be moved in apreset direction and removed.

In addition, a shadow effect may be set for the garbage object, and sound effect and
haptic effect may be set for the garbage object during movement or deletion. For
example, asound/haptic effect of crumpling a sheet of paper may be output when an
application screen is crumpled. A sound/haptic effect of smoothing out crumpled paper
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may be output when a garbage object is smoothed out. A sound effect of a sheet of
paper moving and a sound/haptic effect of the paper entering atrash can may be output
when the garbage object is moved to the trash bin icon and disappears. The sound and
haptic effects may be set individually or collectively by the user.

The setting information 250 may specify applications that can produce visual effects
indicative of the appearance, behavior, sound, and/or feel of physical paper. For
example, applications supporting user input and editing, such as amemo application,
message application, document writing application and photograph editing application,
may be set as an application producing visua effects of exemplary embodiments. A
lock application, which locks and unlocks the screen in response to user input, may
also be set as an application producing visual effects.

The setting information 250 may be defined by the user, and may be stored as atable
with mappings between options and setting values.

The audio processing unit 400 sends an audio signal from the control unit 300 to a
speaker SPK, and sends an audio signal from a microphone MIC to the control unit
300. Under control of the control unit 300, the audio processing unit 400 may convert a
voice/audio signal from the control unit 300 into an audible sound through the speaker
SPK, and convert an audio signal like avoice signal from the microphone MIC into a
digital signa and send the digital signal to the control unit 300. In particular, under
control of the control unit 300, the audio processing unit 400 may output sound
feedback corresponding to avisual effect indicative of the appearance, behavior,
sound, and/or feel of physical paper (for example, a sound effect of a sheet of paper
being crumpled or smoothed out) through the speaker SPK. Sound effects for an ap-
plication screen being crumpled like a sheet of paper, a garbage object being smoothed
out, and a garbage object being moved to the trash bin icon may be set differently.
Sound feedback output by the audio processing unit 400 may be set differently
according to animation effects in progress.

The vibration motor 500 generates vibrations under control of the control unit 300. In
particular, the vibration motor 500 provides haptic feedback. That is, the control unit
300 may control the vibration motor 500 to produce haptic feedback corresponding to
a sheet of paper being crumpled, smoothed out or moved in response to atouch event.
Haptic feedback produced by the vibration motor 500 may be set differently according
to animation effects in progress.

The control unit 300 controls overall operation of the touchscreen display. In
particular, the control unit 300 may control operations to produce visual effects in-
dicative of the appearance, behavior, sound, and/or feel of physical paper. For
example, the control unit 300 may display a screen of auser function (for example, ap-
plication screen, lock screen, idle screen and the like) on the display unit 110. In
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response b amulti-touch event on the screen, the control unit 300 may produce an
animation effect where the screen isturned into agarbage object (representing can-
celation, removal or screen transition). The garbage object may have a shape of a
crumpled globe, torn pieces or folded miniature according to the setting information
250. Here, the control unit 300 may adjust pace of the animation effect according to
the speed and/or duration of the multi-touch event (for example, the speed or duration
of multi-touch drag). The control unit 300 may also make atransition from one screen
to another without creation of a garbage object according to the setting information
250.

When asingle-touch event is detected in the presence of the garbage object, the
control unit 300 may produce an animation effect where the garbage object is moved in
a specific direction and removed from the screen, and cancel or delete atask or activity
performed on the screen. Here, when the trash bin icon is present on the current screen,
the control unit 300 may control an operation to move the garbage object in a direction
toward the trash bin icon. The control unit 300 may also control an operation to move
the garbage object in adirection specified in the setting information 250 (in adirection
of the touch event, in adirection toward the trash bin icon, or in arandom direction).

When amulti-touch event is detected in the presence of the garbage object, the
control unit 300 may produce an animation effect where the garbage object is turned
back to the screen associated with the garbage object. Here, the control unit 300 may
adjust pace of the animation effect according to the amount of change in movement
speed and/or time of the multi-touch event (for example, changes in speed or time of
multi-touch drag).

The control unit 300 may produce a sound effect and/or a haptic effect as feedback
together with an animation effect according to the setting information 250.

Asdescribed above, the control unit 300 senses touch events on the touch panel 130
and produces various effects indicative of the appearance, behavior, sound, and/or feel
of physical paper according to the types of the touch events. To achieve this, the
control unit 300 may include agraphics processing unit (GPU) 350. The GPU 350
processes display data and displays animation of agarbage object being transformed in
response to user touch events. Specifically, when amulti-touch event detected on a
screen corresponds to amulti-touch and move gesture like pinch, the GPU 350
produces an animation of the screen being turned into a garbage object. When a single-
touch event detected on the garbage object corresponds to a single-touch and move
gesture, the GPU 350 produces an animation of the garbage object that is moved to the
trash bin icon or in apreset direction and removed. When amulti-touch event detected
on the garbage object corresponds to amulti-touch and move gesture such as spread,
the GPU 350 produces an animation effect where the garbage object isrestored to the
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screen associated with the garbage object. During various animations, when atouch
event isreleased before the progress of an animation reaches athreshold value
(described later), the GPU 350 may restore the original state prior to the animation.
That is, the GPU 350 may produce visual effects indicative of the appearance,
behavior, sound, and/or feel of physical paper (for example, presentation of a sheet of
paper being crumpled or smoothed out) through animation on the touchscreen display.

Animation processing may be performed by both the GPU 350 and an application
processor (AP) of the control unit 300. That is, the control unit 300 may be realized
using a system on chip (SoC) package of acentral processing unit (CPU), AP and
GPU, or realized using amulti-layer package of aCPU, AP and GPU.

Asdescribed above, the control unit 300 controls overall operation for the functions
of the touchscreen display apparatus. Detailed operations of the control unit 300 are
described later with reference to the drawings. In addition, the control unit 300 may
control operations related to normal functions of the touchscreen display. For example,
the control unit 300 may execute arequested application and control screen display for
the application. The control unit 300 may receive an input signal corresponding to a
touch gesture and control execution of afunction according to the input signal. The
control unit 300 may also control operations related to data transmission and reception
based on wired or wireless communication.

The touchscreen display apparatus of FIG. 1 may be any form of an information and
communication appliance using an AP, CPU or GPU, such as a mobile communication
terminal supporting acommunication protocol for acommunication system, a desktop
computer with either an integrated or peripheral touchscreen display, anotebook
computer, atablet computer, a smartphone, adigital camera, a portable multimedia
player (PMP), amedia player, aportable game console, and apersonal digital assistant
(PDA). In addition, the operation control method of the exemplary embodiments may
be applied to various display devices such as adigital television set, alarge format
display, digital signage, and alaptop computer.

FIG. 2 is screen representations illustrating user interactions to produce auser ex-
perience indicative of the appearance, behavior, sound, and/or feel of physical paper on
atouchscreen display according to exemplary embodiments.

Referring to FIG. 2, asindicated by reference numerals 201 to 207, auser interface
(Ul screenisdivided into a static region A that does not change in shape in amanner
indicative of physical paper, and an animation region B that changes in shapein a
manner indicative of physical paper in response to atouch event.

The static region A may include a status bar indicating status information of the
touchscreen display (for example, received signal strength, battery state, and vibration,
sound or silent mode) as indicated by reference numeral 201. The static region A may
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further include afunction icon region (extended menu region, tool menu region, etc.)
to control an application being executed as indicated by reference numeral 203 or 205.
The static region A may be hidden according to an executed application as indicated by
reference numeral 207.

Asindicated by reference numeral 203, the extended menu region may include a
trash bin icon onto which agarbage object may be moved and an extended menu icon
for menu activation. Asindicated by reference numeral 205, the extended menu region
may further include activated edit tool icons to support edit operations on the current
Ul screen activated by the extended menu icon. Here, the trash bin icon may be shifted
to accommodate the activated edit tool icons.

The animation region B of aUl screen is aregion in which an animation is displayed
to present auser experience indicative of the appearance, behavior, sound, and/or feel
of physical paper. Inthe animation region B, an application screen is displayed, an
animation is displayed so that the application screen is crumpled or smoothed out in
response to atouch event, and an animation is carried out so that a garbage object is
moved in apreset direction and removed. The animation region B may be presented
together with the static region A in the Ul screen as indicated by reference numerals
201 to 205 or may be presented as afull screen as indicated by reference numeral 207
according to the type of an application being executed.

FIG. 3is screen representations illustrating conversion of an application screen into a
garbage object on atouchscreen display according to exemplary embodiments.

In FIG. 3, anillustration of an application screen that is turned into a garbage object
is provided, the animation option is crumpling and the garbage object is a crumpled
globe. That is, an application screen is turned into agarbage object on atouchscreen
display.

Asindicated by reference numerals 301 and 303, when a selected application is
executed, afirst screen 710 is displayed. For example, as amemo application is
executed, amemo pad screen may be displayed. Here, together with the first screen
710, avirtua keypad 720 for memo input may be activated as indicated by reference
numeral 301 or be deactivated as indicated by reference numera 303.

Specifically, reference numeral 301 indicates that the first screen 710 is divided into
an input region like the virtual keypad 720 and a display region to display data entered
through the input region; and reference numeral 303 indicates that the first screen 710
is composed only of adisplay region. In astate indicated by reference numeral 301,
when the user makes a single-touch gesture like atap on the virtual keypad 720, data
like acharacter is entered and displayed in the display region. In a state indicated by
reference numeral 301, when amulti-touch gesture is made on two points of the input
region and/or display region, an animation is displayed to produce visual effects as
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touch gesture (for example, apinch on two points of the first screen 710) to produce an
animation effect involving the first screen 710. In an exemplary embodiment, a multi-
touch gesture (for example, apinch) isused to produce avisua effect indicative of a
sheet of paper being crumpled. Together with such avisual effect, sound and/or
vibration feedback indicative of apiece of paper being crumpled may also be provided.

More specifically, in astate indicated by reference numeral 301 or 303, the user may
make a multi-point touch first and make a move while maintaining the multi-point
touch (for example, apinch gesture). Thus, when amulti-point touch is made, the
control unit 300 may sense the multi-point touch, determine to enter avisual effect
mode, and wait for subsequent gesture input.

To enter the visual effect mode, the control unit 300 may check whether the currently
displayed screen is associated with an application which supports the visual effect
mode. As described before, amemo application, message application, document
writing application and photograph editing application are examples of applications
supporting the visual effect mode. When the currently displayed screen is associated
with an application which supports the visual effect mode, the control unit 300 may
determine to enter the visual effect mode.

Thereafter, as indicated by reference numeral 305, the user may make a gesture (for
example, apinch decreasing the distance between the two touch points). This gesture
may also correspond to drag or flick.

Then, the control unit 300 may present an animation of the first screen 710 being
gradually crumpled as indicated by reference numeral 305. Additionally, the control
unit 300 may display acrumpled garbage object 770 as aresult of crumpling the first
screen 710 as indicated by reference numeral 307. Here, the control unit 300 may
determine pace of animation of the first screen being turned into the garbage object
according to changes in movement speed and/or time of the multi-touch event (for
example, changes in speed or time of multi-touch pinch, drag or flick).

Asindicated by reference numeral 307, when the first screen 710 is turned into the
garbage object 770, a second screen 760 may be presented as abackground of the
garbage object 770. Here, the second screen 760 may be aprevious screen of the first
screen 710, anew screen created by the current application, a screen of apreviously
executed application, an idle screen, etc. For example, while writing amemo using a
memo application, the user may make a multi-touch gesture as described above to
delete the current memo. Then, the memo pad screen may be crumpled and turned into
agarbage object 770 and a new memo pad screen may be presented as abackground as
indicated by reference numeral 307.
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When the first screen 710 is turned into a garbage object 770 in response to a multi-
touch gesture, the location of the garbage object 770 may berandomly selected as
indicated by reference numeral 307. Asdescribed before, when a garbage object is
created, the garbage object may be placed at afixed location (for example, the center),
arandomly selected location, or alocation depending on the multi-touch gesture
according to the setting information 250. Here, for a multi-touch gesture, when one of
the two touch points is moved and the other is fixed, the garbage object may be placed
around the fixed touch point.

The second screen 760 is gradually presented according to progress of the animation
crumpling the first screen 710 into the garbage object 770 as indicated by reference
numerals 305 and 307. The second screen 760 may be presented as abackground of
the garbage object 770 when the first screen 710 is turned into the garbage object 770.
Here, in the presence of the garbage object 770, user input on the second screen 760
may be ignored as invalid input, and user input only on the garbage object 770 may be
processed as valid input.

FIGS. 4 to 6 are screen representations illustrating shapes of the garbage object on a
touchscreen display according to exemplary embodiments.

In FIG. 4, the animation option of the setting information 250 is "crumpling” and the
garbage object isin aform of acrumpled globe. In FIG. 5, the animation option is
"tearing" and the garbage object isin aform of torn pieces. In FIG. 6, the animation
option is "folding" and the garbage object isin aform of afolded miniature (for
example, apaper airplane).

Asshown in FIG. 4, the user may make amulti-touch gesture (for example, apinch)
on an application screen displayed on the display unit 110 to thereby turn the ap-
plication screen into agarbage object in the form of acrumpled globe. There may be
presented an animation where the application screen is crumpled gradually during
movement of the multi-touch gesture and is turned into the garbage object of aglobe
type upon release of the multi-touch gesture.

Asshown in FIG. 5, the user may make amulti-touch gesture (for example, apinch)
on an application screen displayed on the display unit 110 to thereby turn the ap-
plication screen into agarbage object in the form of torn pieces. There may be
presented an animation where the application screen istorn gradually during
movement of the multi-touch gesture and is turned into the garbage object in the form
of torn pieces upon release of the multi-touch gesture.

Asshown in FIG. 6, the user may make amulti-touch gesture (for example, apinch)
on an application screen displayed on the display unit 110 to thereby turn the ap-
plication screen into agarbage object in the form of afolded miniature. There may be
presented an animation where the application screen is folded gradually during
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movement of the multi-touch gesture and is turned into the garbage object in the form
of afolded miniature upon release of the multi-touch gesture.

In FIGS. 4 to 6, one type of garbage object isused for agiven animation option.
However, the exemplary embodiments are not limited thereto. That is, various types of
garbage objects may be used for agiven animation option. For example, in FIG. 4,
when the animation option is "crumpling”, the garbage object may take the form of a
globe, pieces or aminiature. In FIG. 5, when the animation option is "tearing”, the
garbage object may be in the form of pieces, aglobe or aminiature. In FIG. 5, when
the animation option is "folding", the garbage object may be in the form of aminiature,
aglobe or pieces.

FIG. 7 is screen representations illustrating presentation of visual effects on a
touchscreen display according to exemplary embodiments.

In FIG. 7, after an application screen isturned into a garbage object (asin astate
indicated by reference numeral 307), the garbage object is moved in apreset direction
to thereby delete or cancel an item or atask associated with the application screen.

Asindicated by reference numeral 701, it is assumed that the first screen 710 is
turned into a garbage object 770 and the second screen 760 is presented as a
background of the garbage object 770.

The user may make a single-touch gesture (for example, adrag or aflick) by
touching the garbage object 770 in a state indicated by reference numeral 701 and
move the garbage object 770 in adirection as indicated by reference numeral 703.
Then, the control unit 300 may move the garbage object 770 in apreset direction.
Here, the garbage object 770 may be moved in a direction toward the trash bin icon
730, in adirection of the touch gesture, or in arandom direction according to the
setting information 250. When the trash bin icon 730 is displayed, the control unit 300
may move the garbage object 770 in adirection toward the trash bin icon 730 re-
gardless of the direction of the touch gesture. That is, the garbage object 770 may be
moved in adirection toward the trash bin icon 730 or in adirection of the single-touch
gesture according to presence of the toward the trash bin icon 730. In FIG. 7, the trash
bin icon 730 is displayed and the garbage object 770 is described as being moved in a
direction toward the trash bin icon 730 regardiess of the direction of a single-touch
gesture.

Movement of the garbage object 770 may be modeled using one of a straight line, a
parabola and a curve leading to the destination according to the setting information
250. Movement speed thereof may be given by aconstant velocity in terms of total
time to reach the destination (for example, 1, 2 or 3 seconds) or distance per second
(for example, 50 cm/s or 30 cm/s).

When the user makes a single-touch gesture by touching the garbage object 770 and
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moving the same in adirection as indicated by reference numeral 703, the control unit
300 may produce an animation effect of moving the garbage object 770 toward the
trash bin icon 730 as indicated by reference numerals 703 to 707. Here, as indicated by
reference numerals 703 to 707, the size of the garbage object 770 may become smaller
with increasing movement distance. When the shadow effect option is "on", the control
unit 300 may move and change the shadow of the garbage object 770 in accordance
with movement and change of the garbage object 770. The control unit 300 may
control an operation so that the garbage object 770 is moved toward the trash bin icon
730 at aconstant velocity.

When the garbage object 770 is moved close to the trash bin icon 730 as indicated by
reference numeral 707, the control unit 300 may produce an animation effect where the
garbage object 770 is dropped into the trash bin icon 730 and removed from the screen
asindicated by reference numeral 709. When the garbage object 770 isremoved from
the screen, the control unit 300 may activate the second screen 760.

In FIG. 7, the garbage object 770 ismoved in apreset direction (for example, toward
the trash bin icon) in response to a single-touch and move gesture (for example, adrag
and flick). However, the garbage object may aso be moved in response to a single-
touch gesture (for example, a drag-and-drop, tap or double tap or to a multi-touch
gesture like multi-point drag or multi-point flick).

FIG. 8is screen representations illustrating presentation of visual effects on a
touchscreen display according to exemplary embodiments.

In FIG. 8, after an application screen isturned into a garbage object (asin astate
indicated by reference numeral 307), the application screen isrecovered.

Asindicated by reference numeral 801, the first screen 710 is turned into agarbage
object 970 and a second screen 960 is presented as abackground. The user may make a
multi-touch gesture like spread on the garbage object 770 in a state indicated by
reference numeral 701 to thereby produce an animation effect where the garbage object
970 isturned back into the first screen 710. In one embodiment, the multi-point spread
event isused to produce avisua effect where crumpled paper is smoothed out.
Together with such avisual effect, sound feedback like paper smoothing out or
vibration feedback may also be produced.

More specificaly, in astate indicated by reference numeral 801, the user may make a
multi-point touch on the garbage object 970 as indicated by reference numeral 803, and
make a spread gesture as indicated by reference numeral 805. That is, the distance
between the two touch points is increased by moving the two touch points in opposite
directions.

Then, the control unit 300 may produce an animation effect where the garbage object
970 isgradually smoothed out and the first screen 710 is gradually recovered as
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indicated by reference numerals 803 and 805, and present the recovered first screen
710 asindicated by reference numeral 807. Here, the control unit 300 may determine
pace of animation of the garbage object 970 being turned back into the first screen
according to the speed and/or duration of the multi-touch event (for example, the speed
and/ or duration of multi-point spread).

Asindicated by reference numerals 805 and 807, as the garbage object 970 is
gradually smoothed out, the first screen 710 is gradually recovered and the second
screen 960 is gradually hidden. When the first screen 710 isfully recovered and
activated, the second screen 960 may be placed in abackground state.

FIG. 9 is ascreen representations illustrating presentation of visual effects on a
touchscreen display according to exemplary embodiments.

In FIG. 9, to unlock the screen, alock screen isturned into a garbage object and the
garbage object is moved.

Asindicated by reference numerals 901, when a selected application is executed, a
first screen 1010 may be displayed. Here, the first screen 1010 may be alock screen.

In a state indicated by reference numeral 901, the user may make a multi-touch
gesture (for example, apinch on two points of the first screen 1010) to produce an
animation effect involving the first screen 1010. Here, when amulti-point touch is
made as indicated by reference numeral 903, the control unit 300 may sense the multi-
point touch, determine to enter avisual effect mode, and wait for subsequent gesture
input.

When a subsequent move gesture (for example, apinch) is detected, the control unit
300 may present an animation effect where the first screen 1010 is gradualy crumpled
asindicated by reference numeral 905 and a garbage object 1030 is gradually
presented asindicated by reference numeral 907. Here, the garbage object 1030 may
be placed at afixed location (for example, the center), arandomly selected location, or
alocation depending on the multi-touch gesture according to the setting information
250.

Asindicated by reference numerals 903 to 907, a second screen 1020 (for example,
the home screen) is gradually presented according to progress of the animation
crumpling the first screen 1010 into the garbage object 1030. The second screen 1020
may be presented as a background of the garbage object 1030 when the first screen
1010 isturned into the garbage object 1030. Here, in the presence of the garbage object
1030, user input on the second screen 1020 may be ignored as invalid input, and only
user input on the garbage object 1030 may be processed as valid input.

The user may make a single-touch gesture (for example, adrag or aflick by touching
the garbage object 1030 in a state indicated by reference numeral 907 and move the
garbage object 1030 in adirection asindicated by reference numeral 909. Then, the



19

WO 2013/089539 PCT/KR2012/011035

[110]

1]

[112]

[113]

[114]

[115]

[116]

[117]

[118]
[119]

[120]

control unit 300 may move the garbage object 1030 in apreset direction. As atrash bin
icon isnot displayed in FIG. 9, the garbage object 1030 may be moved in adirection of
the touch gesture. That is, when the user makes amove gesture in adirection as
indicated by reference numeral 909, the control unit 300 may move the garbage object
1030 in adirection of the move gesture as indicated by reference numeral and 911.

When the garbage object 1030 is moved off of the screen, the control unit 300
removes the garbage object 1030 from the screen as indicated by reference numeral
913. When the garbage object 1030 isremoved from the screen, the control unit 300
may unlock the screen and activate the second screen 1020.

FIG. 10 is screen representations illustrating the cretion of a garbage object according
to exemplary embodiments.

Referring to FIG. 10, acrumple factor f may be used to describe the degree of
crumpling of an application screen. For example, asindicated by reference numeral
1001, aregular application screen without crumpling has a crumple factor of O (f=0).

Reference numeral 1003 indicates an application screen that is dightly crumpled in
response to a multi-touch gesture (for example, apinch). The application screen
indicated by reference numeral 1003 may be assumed to have a crumple factor of 0.25
(f=0.25).

Reference numeral 1005 indicates an application screen that is more severely
crumpled than that indicated by reference numeral 1003 in response to a multi-touch
gesture (for example, apinch). The application screen indicated by reference numeral
1005 may be assumed to have a crumple factor of 0.5 (f=0.5).

Reference numeral 1007 indicates an application screen that is more severely
crumpled than that indicated by reference numeral 1005 in response to a multi-touch
gesture (for example, apinch). The application screen indicated by reference numeral
1005 may be assumed to have a crumple factor of 0.75 (f=0.75).

Reference numeral 1009 indicates an application screen that is completely crumpled
and turned into a garbage object in response to a multi-touch gesture (for example, a
pinch. The completely crumpled application screen (garbage object) indicated by
reference numeral 1009 may be assumed to have acrumple factor of 1 (f=I).

According to exemplary embodiments, the crumple factor f of an application screen
may be computed by the following equation.

[Equation 1]
fe1- c.urr.ent Qistance

initial disfance

Asindicated by Equation 1, the crumple factor f may have avalue between 0
(without crumpling prior to occurrence of animation effect) and 1 (completely
crumpled and turned into garbage object as result of animation effect). Here, "initial
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distance" denotes the distance between two touch points of amulti-touch gesture
before movement and is assumed to be 1 (not actual distance), and "current distance"
denotes the distance between the two touch points of the multi-touch gesture during
movement and is measured relative to 1 (not actual distance).

Asshown in FIG. 10, the touchscreen display may present an animation effect where
an application screen is gradually crumpled in response to a multi-touch gesture (for
example, apinch). Such an animation effect may be depicted and regulated by re-
peatedly computing the crumple factor using Equation 1 after detection of atouch
event.

FIG. 11is screen representations illustrating the movement of a garbage object on a
touchscreen display according to exemplary embodiments.

Asshown in FIG. 11, movement of agarbage object may be represented by arelative
time value (i.e. aratio of the duration of auser input relative to atotal animation time).
Reference numeral 1101 indicates a garbage object at the time when an application
screen is completely turned into the garbage object at apreset location. When a
garbage object is created at apreset location without movement as indicated by
reference numeral 1101, the location of the garbage object may be represented by a
time value of 0 (t=0).

Reference numeral 1103 indicates the garbage object at the time when it is moved by
adistance in apreset direction (for example, toward the trash bin icon or in adirection
of atouch gesture) inresponse to atouch event. The garbage object may become
smaller according to time or distance. The location of the garbage object indicated by
reference numeral 1103 may be represented by atime value of 0.33 (t=0.33).

Reference numeral 1105 indicates the garbage object at the time when it is moved
farther than that indicated by reference numeral 1103. The garbage object became
smaller. The location of the garbage object indicated by reference numeral 1105 may
be represented by atime value of 0.75 (t=0.75).

Reference numeral 1107 indicates that the garbage object is moved to the destination
and removed from the screen. When the garbage object isremoved from the screen in
response to atouch event asindicated by reference numeral 1107, the time value is set
to 1(t=I). That is, itisassumed that the garbage object isremoved from the screen at a
relative time of 1 after occurrence of atouch event. Removal of the garbage object at
the destination from the screen may be depicted through afade-out effect.

According to exemplary embodiments, movement of a garbage object with time may
be described using the following equations.

[Equation 2]

[ = (1_t)*PStarf + (t)*PEnd
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[131] _current time - start time
~ total animation time
[132] In Equation 2,/ denotes the location of the garbage object and may have avalue

between O (initial value before movement) and 1 (final value at removal after
movement). / has amaximum value when the garbage object is moved to the des-
tination and removed from the screen. t denotes relative time of movement of the
garbage object and may be computed by dividing difference between the current time
and start time by the total animation time asin Equation 3. Pg,indicates the initial
location of the garbage object at the beginning of movement, and P_,,indicates the
final location thereof at the end of movement.

[133] Asshown in FIG. 11, the touchscreen display may present an animation effect where
the garbage object ismoved in apreset direction inresponse to asingle-touch event
and the size of the garbage object may become gradualy smaller with time. Movement
of the garbage object may be depicted and regulated by repeatedly computing the
location of the garbage object and relative time using Equation 2 and Equation 3. The
garbage object may be moved at aconstant velocity. For example, when the time to
reach the destination from the start position is set to 1 second, movement speed may be
determined according to the total time of 1 second regardless of the distance to the des-
tination and the garbage object may be moved at the determined speed (constant
velocity). Alternatively, when movement speed is set to 50 cm/s, the garbage object
may be moved at aconstant velocity of 50 cm/s.

[134] FIGS. 12 to 14 are flowcharts of aprocedure for controlling production of visual
effects according to another exemplary embodiment.

[135] Referring to FIG. 12, the control unit 300 of the touchscreen display displays afirst
screen and controls operations on the first screen (1601). For example, when a memo
application is executed according to user request, the control unit 300 may display a
memo pad screen and control memo data inpuit.

[136] The control unit 300 detects a multi-point touch on the first screen (1603). For
example, the user may make atouch gesture with two touch points on the first screen.
The control unit 300 may sense the multi-point touch, determine to enter the visua
effect mode, and await subsequent gesture inpuit.

[137] The control unit 300 detects a multi-point move event (for example, apinch) on the
first screen (1605). For example, the user may decrease the distance between the two
touch points. The control unit 300 may detect apinch gesture. Here, instead of multi-
point pinch, multi-point drag or multi-point flick may be used.

[138] When amulti-point move event (for example, apinch) is detected, the control unit
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300 starts to present an animation effect of the first screen (1607). For example, the
control unit 300 may presents an animation effect wherein the first screen is gradually
crumpled in amanner indicative of aphysical sheet of paper and turned into a garbage
object. Together with the animation effect, the control unit 300 may also provide sound
and/or ahaptic feedback indicative of aphysical sheet of paper being crumpled.

During animation effect presentation, the control unit 300 determines whether the
distance between the two touch points becomes less than afirst threshold (1609). Here,
the first threshold is areference value for turning an application screen into agarbage
object in response to amulti-point move event (for example, apinch). For example, the
first threshold may correspond to acase where the two touch points are moved more
than 2 cmin total. The first threshold may be set according to the screen size of the
touchscreen display and may be changed according to environment settings.

When the distance between the two touch points is greater than or equal to the first
threshold, the control unit 300 returns to step 1607 and continues to present the
animation effect. I1n the event that the multi-point move gesture isreleased before the
distance between the two touch points becomes less than the first threshold, the control
unit 300 may recover the original first screen.

When the distance between the two touch points is less than the first threshold, the
control unit 300 turns the first screen into agarbage object (1611). The garbage object
may be presented at aregion and in aform as specified in the setting information 250.
For example, the garbage object may be placed at afixed location (for example,
center), arandomly selected location, or alocation depending on the multi-touch
gesture according to the setting information 250. Here, for amulti-touch gesture, when
one of two touch points ismoved and the other isfixed, the garbage object may be
placed around the fixed touch point. The garbage object may take the form of a
crumpled globe, torn pieces, folded miniature (for example, paper airplane, paper boat,
etc.), or arandom shape according to the setting information 250.

When the control unit 300 detects atouch event on the garbage object (1613), it de-
termines whether the detected touch event corresponds to a single-touch gesture or a
multi-touch gesture (1615). Here, the user may make a single-touch gesture to move
the garbage object for removal or a multi-touch gesture to restore the first screen.

When the detected touch event corresponds to a single-touch gesture, referring to
FIG. 13, the control unit 300 determines movement direction of the garbage object
(1619). Here, the control unit 300 may refer to the setting information 250 to determine
the movement direction. The garbage object may be moved in adirection toward the
trash bin icon, in adirection of the touch event, or in arandom direction.

Upon determination of the movement direction, the control unit 300 starts to present
an animation effect of moving the garbage object in the determined direction (1621).
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For example, the control unit 300 may present an animation effect where the garbage
object ismoved at aconstant velocity in the determined direction and becomes smaller
with movement. Together with the animation effect, the control unit 300 may also
produce a sound effect and/or ahaptic effect as feedback.

During animation effect presentation, the control unit 300 checks whether the
garbage object is moved to a second threshold (1623). Here, the second threshold
indicates alocation close to the trash bin icon 730 or the screen boundary andis a
reference location at which the garbage object isremoved from the screen.

When the garbage object is not yet moved to the second threshold, the control unit
300 returns to step 1621 and continues to present the animation effect. In the event that
the single-touch gesture isreleased before the garbage object is moved to the second
threshold, the control unit 300 may restore the garbage object to the origina location.

When the garbage object is moved to the second threshold, the control unit 300
removes the garbage object from the screen (1625), and displays a second screen
(1627). Here, disappearance of the garbage object at aregion close to the trash bin icon
or the screen boundary may be depicted as afade-out effect. The control unit 300 may
activate the second screen as abackground in afull-screen format.

When the detected touch event corresponds to a multi-touch gesture at step 1615,
referring to FIG. 14, the control unit 300 detects a multi-point move gesture like spread
(1633). For example, the user may increase the distance between two touch points on
the garbage object. The control unit 300 may detect a spread gesture. Here, instead of
multi-point spread, multi-point drag or multi-point flick may be used.

Upon detection of amulti-point move event like spread, the control unit 300 starts to
present an animation effect where the first screen isrecovered from the garbage object
(1635). For example, the control unit 300 may presents an animation effect wherein the
garbage object is gradually smoothed out like a sheet of paper and turned back into the
first screen. Together with the animation effect, the control unit 300 may also produce
a sound effect and/or a haptic effect as feedback.

During animation effect presentation, the control unit 300 checks whether the
distance between the two touch points exceeds athird threshold (1637). Here, the third
threshold is areference value for turning the garbage object back into the first screen in
response to amulti-point move event like spread. For example, the third threshold may
correspond to a case where at least one of the two touch points iswithin 1.5 cm from
the screen boundary. The third threshold may be set according to the screen size of the
touchscreen display and may be changed according to environment settings.

When the distance between the two touch points is not greater than the third
threshold, the control unit 300 returns to step 1625 and continues to present the
animation effect.
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When the distance between the two touch points is greater than the third threshold,
the control unit 300 turns the garbage object back into the first screen and displays the
first screen (1639).

FIG. 15 is screen representations for user interactions to produce visual effects on a
touchscreen display according to exemplary embodiments.

FIG. 15 illustrates visual effects indicative of the appearance, behavior, sound, and/or
feel of physical paper when the animation option is set to "tearing”. Different tearing
effects are presented according to the location and direction of touch events.

In FIG. 15, an application screen isdisplayed on the display unit 110 asindicated by
reference numeral 1501; a multi-touch gesture is made by the user on the application
screen asindicated by reference numeral 1503, 1507 or 1509; and the application
screen isturned into a garbage object in the form of torn pieces asindicated by
reference numeral 1511. Here, movement of the multi-touch gesture may initiate an
animation effect where some portion of the application screen istorn first and the ap-
plication screen is finaly turned into a garbage object in the form of torn pieces.

Asindicated by reference numeral 1503, atearing effect may be initiated by a multi-
point move gesture whose two touch points are moved (dragged or flicked) in the same
direction. Here, the torn portion in the application screen may be determined by the
touched locations and movement direction. For example, when the multi-point gesture
ismoved in an up-to-down direction, the application screen may start to be torn from
the top in adownward direction at aportion near to the left of the touch points (a
proximity threshold may be predefined). When the multi-point gesture is moved in a
left-to-right direction, the application screen may start to be torn from the left in a left-
to-right direction at aportion near and above the touch points (aproximity threshold
may be predefined). This visual effect may be indicative of tearing aphysical piece of
paper.

Asindicated by reference numeral 1507, atearing effect may be initiated by a multi-
point move gesture whose one of two touch points isfixed and the other is moved
(dragged or flicked) in adirection. Here, the torn portion in the application screen may
be determined by the touched locations and movement direction. For example, among
the two touch points, when afirst touch point isfixed at alocation and a second touch
point is moved in an up-to-down direction, the application screen may start to be torn
from the top in adownward direction with reference to the first touch point. This visua
effect may be indicative of tearing aphysica piece of paper with aruler.

Asindicated by reference numeral 1509, atearing effect may be initiated by a multi-
point move gesture whose two touch points are moved (dragged or flicked) in different
directions. Here, the torn portion in the application screen may be determined by the
touched locations and movement directions. For example, among the two touch points
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on the upper portion of the application screen, when afirst touch point ismoved in a
down-to-up direction and a second touch point is moved in an up-to-down direction,
the application screen may start to be torn from the top in adownward direction
between the two touch points. This visual effect may be indicative of tearing a physical
piece of paper in opposite directions.

Exemplary embodiments described above may be realized in connection with acloud
system. For example, the touchscreen display may sense single-point or multi-point
touch events and send the sensed touch events to acloud server. The cloud server may
produce animation effects in response to the touch events from the touchscreen display
and send the animation effect data to the touchscreen display. The touchscreen display
may output the animation effect data on the screen. Here, the touchscreen display and
the cloud server may send and receive datain a streaming mode.

The method for providing visual effects on atouchscreen display may be im-
plemented as computer programs and may be stored in various computer readable
storage media. The computer readable storage media may store program instructions,
data files, data structures and combinations thereof. The program instructions may
include instructions specifically developed to realize one or more exemplary em-
bodiments or existing general-purpose instructions known to persons skilled in the art.
The computer readable storage media may be hardware devices specially designed to
store and execute program instructions, and may include magnetic media such as a
hard disk, floppy disk and magnetic tape, optical media such as aCD-ROM and DVD,
magneto-optical media such as afloptical disk, and memory devices such as a ROM,
RAM and flash memory. The program instructions may include machine codes
produced by compilers and high-level language codes executable through interpreters.
Each hardware device may be replaced with one or more software modules to perform
operations according to aspects of exemplary embodiments, and vice versa.

Although exemplary embodiments have been described in detail hereinabove, it
should be understood that many variations and modifications will still fall within the
spirit and scope of the inventive concept as defined in the appended claims.
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Claims

A method of providing visual effects on atouchscreen display, the
method comprising:

displaying afirst screen;

detecting a multi-point touch on the first screen;

detecting afirst touch event based on the multi-point touch;

turning the first screen into agarbage object in response to the first
touch event; and

removing the garbage object by moving the garbage object.

The method of claim 1, further comprising detecting a single-point
touch on the garbage object,

wherein the removing the garbage object comprises moving the
garbage object in one of among a preset direction, adirection of the
touch event, and a direction toward the trash bin icon.

The method of claim 2, wherein the removing the garbage object
comprises moving the garbage object to the trash bin icon in response
to detection of the single-point touch.

The method of claim 2, further comprising detecting a touch event
based on the single-point touch,

wherein the removing the garbage object comprises moving the
garbage object to the trash bin icon in response to detection of the touch
event.

The method of claim 2, wherein the removing the garbage object
comprises:

determining a movement direction of the garbage object upon detection
of the touch event based on the single-point touch; and

moving the garbage object in the determined direction.

The method of claim 1, further comprising detecting a multi-point
touch on the garbage object,

wherein the first screen isrestored by turning the garbage object back
into the first screen in response to detection of the multi-point touch.
The method of claim 4, further comprising detecting a second touch
event based on the multi-point touch.

The method of claim 5, wherein restoring the first screen comprises:
restoring the first screen in response to adetermination that the second
touch event reaches apreset threshold; and

restoring the first screen from the garbage object according to changes
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in location the multi-point touch of the second touch event.

The method of claim 1, wherein turning the first screen into a garbage
object comprises modifying the first screen in accordance with
movement of the first touch event, and turning the modified first screen
into the garbage object in response to the first touch event.

The method of claim 1, wherein the turning the first screen into a
garbage object comprises displaying an animation wherein the first
screen is modified to form a shape of one of among a crumpled globe,
torn pieces, and afolded miniature.

The method of claim 1, wherein turning the first screen into a garbage
object comprises:

turning the first screen into the garbage object in response to a deter-
mination that the first touch event reaches apreset threshold; and
turning the first screen into the garbage object at a speed determined
according to changes in location of the multi-point touch.

The method of claim 1, further comprising displaying a second screen
as abackground along with modification of the first screen according to
the first touch event.

The method of claim 12, wherein, in the presence of the garbage object,
user input on the second screen isignored asinvalid input and user
input only on the garbage object isprocessed as valid input.

The method of claim 1, further comprising displaying an animation
effect.

The method of claim 14, wherein displaying an animation effect further
comprises presenting at least one of among a sound effect and ahaptic
effect as feedback.

A method of providing visual effects on atouchscreen display, the
method comprising:

displaying alock screen;

detecting afirst touch event based on a multi-point touch on the lock
screen;

turning the lock screen into agarbage object in response to the first
touch event;

detecting a second touch event based on a single-point touch on the
garbage object; and

unlocking the screen by moving the garbage object in apreset direction
in response to the second touch event.

A method of providing visual effects on atouchscreen display, the
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method comprising:

displaying alock screen;

detecting afirst touch event comprisinga multi-point touch on the lock
screen and movement of the multi-point touch;

removing the lock screen in response to the first touch event.

A display apparatus comprising:

atouchscreen display which detects afirst touch event based on a
multi-point touch and a second touch event based on a single-point
touch, and displays visua effects according to the touch events;
astorage unit storing setting information specifying the visual effects
according to touch events; and

acontrol unit which controls the touchscreen display to display an
animation wherein afirst screen isturned into a garbage object
according to the setting information in response to the first touch event,
the garbage object is moved in response to the second touch event, and
asecond screen is displayed.

The display of clam 17, wherein:

the control unit determines adirection of the second touch event, and
controls the touchscreen display to display an animation wherein the
garbage object is moved in the direction of the second touch event at a
constant velocity.

The display of claim 17, wherein the control unit controls the
touchscreen display to display an animation wherein the garbage object
is moved in one of among a direction toward the trash binicon, a
direction of the second touch event, and apreset direction.

The display of claim 17, wherein the garbage object isdisplayed in a
form of one of among a crumpled globe, torn pieces, and afolded
miniature.

The display of claim 17, wherein the control unit controls the
touchscreen display to display an animation wherein the first screenis
turned into the garbage object in response to a determination that the
first touch event reaches apreset first threshold, and controls the
touchscreen display to display an animation wherein the garbage object
isremoved from the screen in response to a determination that the
second touch even reaches apreset second threshold.

The display of claim 17, wherein the control unit determines the speed
of turning the first screen into the garbage object according to changes
in location of the multi-point touch associated with the first touch
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event.

A non-transitory computer readable storage medium storing program
instructions comprising:

afunction which turns afirst screen into agarbage object in response to
detection of afirst touch event based on a multi-point touch on the first
screen;

afunction which moves the garbage object upon detection of a second
touch event based on a single-point touch on the garbage object; and
afunction which transitions to a second screen.

A method for providing visual effects on atouchscreen display, the
method comprising:

displaying afirst user interface screen containing avirtua keypad;
detecting atouch event on the user interface screen;

displaying information corresponding to the first touch event in
response to afirst touch event based on a single-point touch on the
virtual keypad,; and

displaying atransition from the first user interface screen to a second
user interface screen in response to a second touch event based on a
multi-point touch on the first user interface screen.

A graphical user interface for acomputing device comprising a
touchscreen display, the graphical user interface comprising:

afirst screen;

afirst animation transitioning the first screen into agarbage object in
response to afirst user touch input;

a second animation moving the garbage object in response to a second
user touch input.

The graphical user interface of claim 26, wherein the first screen is
deleted and the second animation comprises the garbage object being
removed in response to adetermination that the second user touch input
is apredetermined single-touch inpuit.

The graphical user interface of claim 26, wherein the first screen is
restored and the second animation comprises the garbage object being
transitioning to the first screen in response to a determination that the
second user touch input is a predetermined milti-touch input.

The graphical user interface of claim 26, wherein the first animation
comprises the first screen displayed in amanner indicative of apiece of
paper being crumpled into a substantially spherical shape.

The graphical user interface of claim 26, wherein the first animation
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comprises the first screen displayed in amanner indicative of apiece of
paper being torn into pieces.

[Claim 31] The graphical user interface of claim 26, wherein the first animation
comprises the first screen displayed in amanner indicative of apiece of
paper being folded.
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