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Description
Title of Invention: METHOD AND APPARATUS OF CON-
TROLLING USER INTERFACE USING TOUCH SCREEN

Technical Field

The present invention relates to a touch screen that provides a User Interface (Ul).
More particularly, the present invention relates to a method and apparatus of con-

trolling a Ul to increase user convenience.

Background Art

Digital portable terminals, such as smart phones, tablet Personal Computers (PCs), e-
book readers, and the like have rapidly gained popularity and their roles, uses and
functions have changed. Smart phones, which are being widely used, function addi-
tionally as an information processor like a personal information manager, in addition to
the role of a personal portable communication device. Accordingly, an object-oriented
information input means is used for a digital portable terminal in order to enhance user
convenience. For example, the digital portable terminal is equipped with a touch screen
to allow a user to input necessary information conveniently and to process the input in-
formation. Previously, a user may be inconvenienced when the user selects and inputs
information on the touch screen of a digital portable terminal because of the different
sizes of the touch screens. In this context, the different sizes of the touch screens are
developed and widely equipped for digital portable terminals. Thus, for example, if a
larger touch screen relatively in a digital portable terminal is difficult to touch by one-
hand users,

FIGS. 1A and 1B illustrate a limitation of a larger touch screen in a digital portable
terminal, in terms of a touchable area according to the related art.

Referring to FIGS. 1A and 1B, FIG. 1B illustrates a larger touch screen 100b in a
smart phone than a touch screen 100a in a related-art smart phone illustrated in FIG.
1A. A part of the touch screen 100b in the smart phone illustrated in FIG. 1B may be
untouchable or inaccessible for touching by a user according to the use environment of
an input means because the touch screen 100b is relatively large. For example, the
user's hand may be used as the input means of the smart phone. For the convenience of
description, a user that manipulates a digital portable terminal with one hand is referred
to as a 'one-hand user'. To use a smart phone, a one-hand user should first hold the
smart phone. Specifically, the user holds the smart phone with the other four fingers of
one hand except for the thumb. Then, the one-hand user inputs information to the smart
phone, mainly with a thumb 105.

In FIG. 1A, the one-hand user may reach the entire display area of the touch screen
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100a of the related-art smart phone with the thumb 105 to manipulate the touch screen
100a. On the other hand, the manipulation area is confined to a part of the touch screen
100b larger than the touch screen 100a and thus there are areas beyond reach of the
thumb 105, i.e. areas that cannot be touched by the thumb 105 or areas above which

the thumb 105 cannot be placed, on the touch screen 100b.
In general, Uls are arranged in an array having grids at predetermined intervals on

the touch screen or Uls are confined to a specific position on the touch screen in order
to receive a user input.

Therefore, if the one-hand user uses the relatively large touch screen 100b, as il-
lustrated in FIG. 1B, a manipulation range available to the one-hand user is limited to a
part of the touch screen 100b. In addition, if the touch screen 100b provides Uls in a
typical grid structure or Uls beyond the manipulation range, the UI convenience of the
one-hand user may further be decreased.

The above information is presented as background information only to assist with an
understanding of the present disclosure. No determination has been made, and no
assertion is made, as to whether any of the above might be applicable as prior art with

regard to the present invention.
Disclosure of Invention

Technical Problem

Previously, a user may be inconvenienced when the user selects and inputs in-
formation on the touch screen of a digital portable terminal because of the different
sizes of the touch screens. In this context, the different sizes of the touch screens are
developed and widely equipped for digital portable terminals. Thus, for example, if a
larger touch screen relatively in a digital portable terminal is difficult to touch by one-

hand users.

Solution to Problem

Aspects of the present invention are to address at least the above-mentioned
problems and/or disadvantages and to provide at least the advantages described below.
Accordingly, an aspect of the present invention is to provide a method of determining a
part of the display area of a touch screen as a user-touchable area and providing User
Interfaces (UIs) in the user-touchable area, and a touch screen using the method.

Another aspect of the present invention is to provide a method of rearranging Uls in
a user-touchable area being a part of the display area of a touch screen by adjusting the
sizes and positions of the Uls, taking into account user convenience, and a touch screen
using the method.

In accordance with an aspect of the present invention, a method of providing Uls on

a touch screen is provided. The method includes displaying a menu item in a basic
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setting menu that is preset in a user device, the menu item being used to select rear-
rangement of Uls arranged in a display area of the touch screen in a user-touchable
partial area, and displaying a rearranged screen displaying the Uls rearranged in the
user-touchable partial area, upon sensing of a user touch input selecting the rear-

rangement of the Uls.
In accordance with another aspect of the present invention, a touch screen apparatus

of providing Uls is provided. The touch screen apparatus includes a display unit
displaying a menu item in a basic setting menu that is preset in a user device, the menu
item being used to select rearrangement of Uls arranged in a display area of the touch
screen apparatus in a user-touchable partial area, and a controller controlling the
display unit to display a rearranged screen including the Uls rearranged in the user-
touchable partial area,upon sensing of a user touch input selecting the rearrangement of
the Uls.

Other 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 con-
junction with the annexed drawings, discloses exemplary embodiments of the
invention.

Brief Description of Drawings

The above and other aspects, features, and advantages of certain exemplary em-
bodiments of the present invention will be more apparent from the following de-
scription taken in conjunction with the accompanying drawings, in which:

FIGS. 1A and 1B illustrate a limitation of using a touch screen with an increased size
in a digital portable terminal, in terms of a user-touchable area according to the related
art;

FIG. 2 illustrates a comfort zone defined according to an exemplary embodiment of
the present invention;

FIG. 3 is a block diagram of a touch screen control apparatus according to an
exemplary embodiment of the present invention;

FIG. 4A is a flowchart illustrating an operation of a comfort zone decider in the
touch screen control apparatus according to an exemplary embodiment of the present
invention;

FIG. 4B illustrates a touch input request screen according to an exemplary em-
bodiment of the present invention;

FIG. 4C illustrates a method of determining a comfort zone according to an
exemplary embodiment of the present invention;

FIG. 5A is a flowchart illustrating an operation of a User Interface (UI) layout

converter in the touch screen control apparatus according to an exemplary embodiment
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of the present invention;

FIG. 5B illustrates two-dimensional projective transformation between an existing
display area and a current comfort zone according to an exemplary embodiment of the
present invention;

FIG. 6 illustrates a comfort zone according to an exemplary embodiment of the
present invention;

FIG. 7 illustrates the shapes of various comfort zones and the positions and sizes of
icons rearranged in the comfort zones according to an exemplary embodiment of the
present invention;

FIG. 8A illustrates an icon layout on a home screen and an initial operation
according to an exemplary embodiment of the present invention;

FIG. 8B illustrates screens displayed for a specific setting of rearranging selected
icons according to an exemplary embodiment of the present invention;

FIG. 9A illustrates a screen that displays additional Uls available for rearrangement
of selected icons according to an exemplary embodiment of the present invention;

FIG. 9B illustrates screens that display additional Uls available on a content basis for
rearrangement of selected icons according to an exemplary embodiment of the present
invention;

FIG. 10A is a flowchart illustrating an operation of the comfort zone decider in a
touch screen control apparatus according to an exemplary embodiment of the present
invention;

FIG. 10B illustrates a comfort zone selection screen according to an exemplary em-
bodiment of the present invention;

FIG. 10C illustrates default comfort zones pre-stored in a touch screen control
apparatus according to an exemplary embodiment of the present invention;

FIG. 10D illustrates a default comfort zone selection screen according to an
exemplary embodiment of the present invention;

FIG. 10E illustrates a case where a 'new setting button' is selected on a default
comfort zone selection screen according to an exemplary embodiment of the present
invention;

FIG. 11A illustrates menu items of a comfort zone apply setting menu added to a
setting menu of a user device according to an exemplary embodiment of the present
invention; and

FIG. 11B illustrates a case where if 'Always On' is selected in an 'Apply Time' menu
item of the comfort zone apply setting menu, a comfort zone is applied only when a
specific sliding motion is made across a touch screen as a user touch input according to
an exemplary embodiment of the present invention.

Throughout the drawings, like reference numerals will be understood to refer to like
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parts, components, and structures.
Best Mode for Carrying out the Invention

The following description with reference to the accompanying drawings is provided
to assist in a comprehensive understanding of exemplary embodiments of the invention
as defined by the claims and their equivalents. It includes various specific details to
assist in that understanding but these are to be regarded as merely exemplary. Ac-
cordingly, those of ordinary skill in the art will recognize that various changes and
modifications of the embodiments described herein can be made without departing
from the scope and spirit of the invention. In addition, descriptions of well-known
functions and constructions may be omitted for clarity and conciseness.

The terms and words used in the following description and claims are not limited to
the bibliographical meanings, but, are merely used by the inventor to enable a clear and
consistent understanding of the invention. Accordingly, it should be apparent to those
skilled in the art that the following description of exemplary embodiments of the
present invention is provided for illustration purpose only and not for the purpose of
limiting the invention as defined by the appended claims and their equivalents.

It is to be understood that the singular forms "a","an","the" include plural referents
unless the context clearly dictates otherwise. Thus, for example, reference to "a
component surface"includes reference to one or more of such surfaces.

By the term "substantially” it is meant that the recited characteristic, parameter, or
value need not be achieved exactly, but that deviations or variations, including for
example, tolerances, measurement error, measurement accuracy limitations and other
factors known to those of skill in the art, may occur in amounts that do not preclude the
effect the characteristic was intended to provide.

Exemplary embodiments of the present invention will be provided to achieve the
above-described technical aspects of the present invention. In an exemplary imple-
mentation, defined entities may have the same names, to which the present invention is
not limited. Thus, exemplary embodiments of the present invention can be im-
plemented with same or ready modifications in a system having a similar technical
background.

The present invention provides a method of determining a part of a touch screen
having a user-untouchable display area as a user-touchable area and rearranging User
Interfaces (UIs) in the user-touchable area. In the present exemplary embodiments, Uls
may be any graphical element displayed on a touch screen that a user may interact and/
or interface with, such as a button, an icon, a symbol, a command, a picture, a video,
and any other similar and/or suitable element that is graphically displayed on a touch

screen and/or display device. The following description is given with the appreciation
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that an input means for a touch screen having a user-untouchable display area is a
user's one hand, by way of example. However, the present invention is not limited
thereto, and the input means may be any suitable and/or similar input means, such as
any finger of a user and a stylus.

For the convenience of description, a user that manipulates a digital portable terminal
with one hand is referred to as a 'one-hand user'. However, it is to be clearly un-
derstood that the input means is not limited to a user's one hand in the present
invention.

A touchable part of the display area of a touch screen is defined as a user-touchable
area according to an exemplary embodiment of the present invention. The user-
touchable area includes an area touchable by an input means and an area above which
the input means may be placed although the input means does not contact the touch
screen in the display area of the touch screen. When the input means is placed above
the touch screen, an input to the touch screen, for example, a motion of a user s hand or
a stylus pen is recognized by motion recognition.

The touch screen of the present exemplary embodiments may have a relatively large
screen size, compared to a related-art touch screen. As long as a touch screen includes
the user-untouchable area, i.e. an area untouchable and/or unreachable by an input
means according to a user s reach or an area above which the input means cannot be
placed, the present exemplary embodiments are applicable to the touch screen.

In exemplary embodiments of the present invention, it is assumed that an input
means by which to determine a user-touchable partial area is a thumb of a one-hand
user. In this case, the user-touchable partial area is called a comfort zone defined as an
area touchable by the thumb. While the exemplary embodiments of the present
invention will be described using the term 'comfort zone' the comfort zone is inter-
changeable with the user-touchable partial area having the same meaning.

FIG. 2 illustrates a comfort zone defined according to an exemplary embodiment of
the present invention.

Referring to FIG. 2, when a one-hand user manipulates a portable digital terminal
having a touch screen with one hand, the one-hand user may shape the hand as il-
lustrated in FIG. 2. The one-hand user holds the digital portable terminal with the other
four fingers of the hand except for the thumb. Thus, the user inputs information such as
a specific request by touching the display area of the touch screen with the thumb. A
fan-shaped area 200 defines a range in which the thumb may reach on the touch screen.

In an exemplary embodiment of the present invention, a comfort zone 205 may be
defined as an area which can be touched by the thumb of the one-hand user or an area
above which the thumb can be placed, i.e. the whole fan-shaped area 200. In another

exemplary embodiment of the present invention, the comfort zone 205 may be defined
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as a part of the fan-shaped area 200, which is readily touchable by the thumb or easily
sensible, e.g. a shaded part of the fan-shaped area 200.

Exemplary embodiments of the present invention provide a method of rearranging
Uls in a comfort zone by adjusting the positions, intervals, and layout of the Uls so that
the one-hand user may conveniently manipulate a user device. The exemplary em-
bodiments of the present invention also provide additional UIs with which a user uses
Uls rearranged in a comfort zone, taking into account user experience.

FIG. 3 is a block diagram of a touch screen control apparatus according to an
exemplary embodiment of the present invention.

Referring to FIG. 3 a touch screen control apparatus 300 performs specific operations
to display information on the touch screen of a digital portable terminal that a one-hand
user manipulates. The touch screen control apparatus 300 includes a display unit 305
which may be a touch screen, a comfort zone decider 310, a context decider 315, and a
UI layout converter 320. The display unit 305 may be any type of display unit for
displaying graphical information, such as a Liquid Crystal Display (LCD) unit, a Light
Emitting Diode (LED) display unit, a Thin-Film Transistor (TFT) display unit, an
Organic LED (OLED) display unit, or any other similar and/or suitable type of display
unit. The detailed configuration of the touch screen control apparatus 300 is purely
exemplary. Accordingly, the comfort zone decider 310, the context decider 315, and
the Ul layout converter 320 may be integrated into a single component or may be
divided into more components.

The comfort zone decider 310, the context decider 315, and the UI layout converter
320 may be incorporated into a controller (not shown), or any other similar and/or
suitable type of hardware, in a digital portable terminal having the touch screen control
apparatus 300 of FIG. 3. The controller may be configured as at least one processor
having a program to control the operation of the display unit 305 and Ul operations
according to the exemplary embodiments of the present invention. To sense a user's
motion, the touch screen control apparatus 300 may further include a motion sensor
(not shown).

The comfort zone decider 310 receives a user input needed to determine a comfort
zone and determines a comfort zone based on the user input. The context decider 315
determines the type of content for which a current Ul is activated. The UI layout
converter 320 renders a graphic image on the display unit 305 and re-adjusts a screen
configuration including the sizes, intervals, and layout of Uls in the determined
comfort zone according to an exemplary embodiment of the present invention. The
display unit 305 displays a graphic image including the Uls rearranged in the comfort
zone in a display area. Operations of the components of the touch screen control

apparatus 300 will be described below in greater detail.
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FIG. 4A is a flowchart illustrating an operation of a comfort zone decider in a touch
screen control apparatus according to an exemplary embodiment of the present
invention, FIG. 4B illustrates a user touch input according to an exemplary em-
bodiment of the present invention, and FIG. 4C illustrates a method of determining a
comfort zone according to an exemplary embodiment of the present invention.

Referring to FIGS. 4A, 4B, and 4C, for the convenience of description, the comfort
zone decider is the comfort zone decider 310 of FIG. 3. The comfort zone decider 310,
in step 400, controls the display unit 305 to display a comfort zone selection screen
(not shown) to determine a comfort zone and then proceeds to step 405. The comfort
zone selection may be, for example, a locked home screen or an additional screen re-
questing a user touch input. Whether the display unit 305 is to display the locked home
screen or the additional screen requesting a user touch input may be preset by a user or
by default by a manufacturer.

In step 405, the comfort zone decider 310 determines whether a user touch input has
been detected.

As shown in FIG. 4B, the one-hand user touches the touch screen corresponding to
the display unit 305. Specifically, the one-hand user touches a partial area 430 of the
touch screen with a thumb. The touch includes a sliding or drag motion. For example,
if a locked home screen is provided as a comfort zone selection, the one-hand user may
unlock the screen by sliding or dragging the thumb across the touch screen.

Upon detection of a thumb-touched partial area 435 of the touch screen in the user
touch input applied to unlock the screen, the comfort zone decider 310 determines that
a user touch input has been detected and goes to step 410. On the contrary, in the
absence of a user touch input or if detection of a user touch input is not recognized, the
comfort zone decider 310 awaits reception of a user touch input in step 400.
Specifically, the comfort zone decider 310 may await reception of a user touch input to
unlock the screen or may control the display unit 305 to display an additional touch
input request screen on the touch screen. In another exemplary embodiment of the
present invention, if a user touch input has not been received after a predetermined
amount of time, the comfort zone decider 310 may provide a screen from which the
user may select a preset default comfort zone. Default comfort zones will be described
later in greater detail.

In step 410, the comfort zone decider 310 determines the partial area touched by the
thumb as a comfort zone. As shown in FIG. 4C, a user-touchable partial area 440 is not
confined to an actual area touched by a thumb of a one-hand user. Specifically, if the
one-hand user touches only a specific part 441 of the area 440 with the thumb as il-
lustrated in screen 450 of FIG. 4C, the comfort zone decider 310 determines whether

the user has slided or dragged the thumb, for example, from right to left or from left to
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right, estimates a touchable area based on the specific touched area and the touched
direction, and determines the estimated touchable area as a comfort zone.

Once the comfort zone is determined, the comfort zone decider 310 controls the
display unit 305 to display the comfort zone so that the user may identify the comfort
zone. For example, the display unit 305 may display the boundaries of the comfort
zone or the full comfort zone on the touch screen. The comfort zone decider 310
controls the display unit 305 to display a screen that prompts the user to maintain or
adjust the comfort zone in step 415. Then the comfort zone decider 310 receives a user
input in response to the question. The providing of the screen asking the user whether
to maintain or adjust a comfort zone may be set by default in the digital portable
terminal by the manufacturer or freely set by the user during initial setting of the
digital portable terminal, and the screen may be configured to prompt the user to make
a choice between maintenance and adjustment of a comfort zone.

If the user input indicates maintenance of the comfort zone, then the comfort zone
decider 310 determines the determined comfort zone as a current comfort zone and
provides information about the current comfort zone to the UI layout converter 320 in
step 420. On the contrary, if the user input indicates adjustment of the comfort zone,
then the comfort zone decider 310 controls the display unit 305 to provide a touch
input request screen so that the user may adjust the comfort zone in step 425.
Specifically, the display unit 305 displays boundaries 443 and 445 of the determined
comfort zone on the touch screen under the control of the comfort zone decider 310, as
illustrated in screen 451 of FIG. 4C. If the one-hand user touches, for a predetermined
amount of time, a specific point 447 on the boundary 445 that the user wants to adjust,
then the boundary 445 is placed in an adjustable state. Then the user adjusts the size of
the comfort zone by dragging the clicked boundary 445 to an intended position 449.
The other boundary 443 may be adjusted in the same manner.

Clicking and/or dragging used to adjust a comfort zone is an exemplary user input.
Therefore, an operation of placing a boundary of a comfort zone to an adjustable state
and an operation of adjusting the selected boundary may be performed by predefined
various inputs. For example, when a boundary of a comfort zone is placed in an ad-
justable state by clicking on the boundary, then the boundary of the comfort zone may
be changed by a predetermined extent at each click or each time a predetermined
motion is recognized.

When the comfort zone is maintained or adjusted in the above manner, the context
decider 315 determines the type of content to be provided in the comfort zone.

Table 1 below lists exemplary content types that the context decider 315 of the touch
screen control apparatus 300 determines to provide on Uls in the comfort zone. If

content is provided on Uls with no distinction made between a comfort zone and a
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non-comfort zone or if content of a predetermined type is provided on Uls in the
comfort zone, then the context decider 315 may not be included in the touch screen

control apparatus 300.

Table 1
[Table 1]
Content Type Example
Icons Icons on launcher screen
Application control UT Play, stop, pause, etc. of video player
Page view Next or previous page on e-book, Web page, etc.
List view Lists

Referring to Table 1, content types include, for example, icons, an application control
UI, a page view, and a list view. For example, the icons are arranged on a home screen
displayed on the touch screen of a digital portable terminal that a one-hand user ma-
nipulates and each icon provides a function of executing an application mapped to the
icon.

The application control UI provides a function of executing a manipulation function
such as play, stop, pause and the like of a video player. The page view provides a
function of returning to the previous page or moving to the next page on an e-book or a
Web page. The list view provides a function of listing specific items on the touch
screen.

FIG. 5A is a flowchart illustrating an operation of a Ul layout converter in a touch
screen control apparatus according to an exemplary embodiment of the present
invention.

Referring to FIG. 5A, for the convenience of description, the Ul layout converter is
the Ul layout converter 320 of FIG. 3. The UL layout converter 320 acquires in-
formation about a determined comfort zone from the comfort zone decider 310 in step
500. In step 502, the Ul layout converter 320 divides an existing display area prior to a
layout change to the comfort zone, which may be referred to as an existing display
area, into a plurality of sub-areas and calculates the coordinates of each sub-area.
While rectangles, parallelograms, trapezoids, and the like are available as the shapes of
the sub-areas, the following description will be given in the context of each sub-area
being a parallelogram, by way of example.

In step 504, the UI Layout converter 320 divides the comfort zone into sub-areas and
calculates coordinates of the sub-areas. In step 506, the Ul layout converter 320
calculates a mapping relationship between the coordinates of the display area and the

coordinates of the comfort zone. A manner in which the Ul layout converter 320
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calculates the mapping relationship will be described later in greater detail according to
an exemplary embodiment of the present invention. In step 520, the Ul layout
converter 320 converts Uls arranged in the existing display area to Uls for the comfort
zone.

FIG. 5B illustrates two-dimensional projective transformation between an existing
display area and a current comfort zone according to an exemplary embodiment of the
present invention.

Referring to screen 540 of FIG. 5B, an existing display area 550 is divided into, for
example, sub-areas, e.g. n rectangles Py,P,,...,P ,each having a predetermined size
along a vertical axis in step 502. Referring to screen 541 of FIG. 5B, a comfort zone
560 is divided into sub-areas, e.g. n squares C,;,C,,...,C,, corresponding to the n
rectangles Py,P»,...,P,in step 504.

In step 506, the UI layout converter 320 determines the mapping relationship
between the coordinates of the n rectangles Py,P,,...,P, and the coordinates of the
squares C;,(C,....,C, by two-dimensional projective transformation. For example, the
two-dimensional projective transformation may be defined as the following table.

[Table 2]

20 Projective Transform e

Sometimes called ho

A projective transformation {s a special tramsformation which relates the

coordinate system x == Ly, el with wo= [eymgl” by
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«fg

H

Such expressions can be written in a compact way as

where

In order to further explanation of equations in Table 2, FIG. 5B will be referred to. A
first rectangle P1, which is divided from the existing display area 550, may be rep-
resented by the coordinates of four points 501, 503, 505 and 507. The square C1 of the
comfort zone 560 corresponding to the rectangle Pymay be represented by the co-
ordinates of four points 511, 513, 515 and 517. The UI layout converter 320 calculates
a matrix A having, as elements, mapping relationships between the coordinates of the
points 501, 503, 505, and 507 of the rectangle P1 and the coordinates of the points 511,
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513,515, and 517 of the square C1 by two-dimensional projective transformation.

For example, it SN is the coordinates of the first point 501 of the

Homm gy,

rectangle P, and 17 is the coordinates of the first point 511 of the square C

u = . )

iin Table 2, the UT layout converter 320 may express the coordinates x;and x,of the
first point 501 of the rectangle Pjusing the coordinates u;anduyof the first point 511 of
the square C,according to Equation (1).

<Equation 1>

Gy piEy b fhy ot e £y s
ol R - BIME o ==
ey ddy v Hlaatin b Sy
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To obtain the matrix A, the Ul layout converter 320 changes x,; and x,in Equation (1)
to the expression of Equation (2).

<<Equation 2>

e —

S ey I e 2

Variables A;,A,,and A;obtained by Equation(2) are represented respectively as A;=[a
1,812,813],A0=[az 1 858x],and As=[as;,a5,a1].

Then the Ul layout converter 320 determines the matrix A with a total of nine
elements a;; a;,a3,...,a33 Of the variables A;,A,,and As;. The matrix A is expressed as
Equation (3).

<Equation 3>

A @11 v i

A

dny fag oy

R

| as1 day dgy

Therefore, one of the coordinate pairs, i.e. a first coordinate pair, of the existing
display area 550 and one of the coordinate pairs, i.e. a second coordinate pair, of the
comfort zone 560 may be expressed as a matrix A with nine elements.

If the comfort zone 560 determined by the comfort zone decider 310 is known, then
the coordinates of the four points 511, 513, 515 and 517 of the square C, corresponding
to the coordinates of the four points 501, 503, 505 and 507 of the rectangle P, may be
obtained. Accordingly, once the four coordinate pairs of the rectangle P, and the four
coordinate pairs of the square C, corresponding to the rectangle P, are determined, four
implementations of Equation(1) and four implementation of Equation(2) describe
therespective mapping relationships between the four coordinate pairs of the rectangle

P, and the four coordinate pairs of the squareC;, and thus a total of eighte quations
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exist. Then any point of the rectangle P; may be converted to a point of the square C,
using one matrix A describing the mapping relationship between therectangle P, and
the square C,.

[91] Matrices A are calculated with regards to the mapping relationships between the co-
ordinates of the other rectangles P,,...,P, and the coordinates of the other squares C,,
..., C, in the same manner. Then the coordinates of a point of a rectangle are converted
to the coordinates of a point of a parallelogram corresponding to the rectangle, i.e. the
coordinates of a point of the comfort zone 560.

[92] In summary, the UI layout converter 320 calculates a matrix A using the first co-
ordinate pairs of four points of each of the sub-areas of an existing display area 550
and the second coordinate pairs of four points of a comfort zone 560, e.g. the co-
ordinates of the points of a parallelogram, corresponding to the first coordinate pairs by
Least Square (LSQ) formulation, such as a least square method, RANdom Sample
Consensus (RANSAC), or the like. For example, an equation of calculating the
elements of the matrix A by LSQ formulation is given as Table 3.

[93] [Table 3]

94 - -
[94] Compatation of 4 from point correspondences LEQ formulatinne
We form a vector a from elements of the matrix 4
F o J“xg ELR ﬁi;, i E“’i 1o 00 f . Ly, 1, an. (. i, f’;;: . Uﬁit‘ig all
correspondences having at hand, the homogeneous equations are written as
wl wh 100 0 -l
g 0 u u; :‘,fi 1 w,e‘égzé
Wi w100 0 —alul
g 0 0 A gy
LSQ formudation
b W ;2
Solution of the above problem is covered by the constrained Jsq' talk.
it g el svnt oz o Sntarees B2 7L potures S eovst Fainad, S pdf
+.l
[95] Referring to Table 3, the UI layout converter 320 may express vector a from the
elements of the matrix A according to Equation (4).
[96] <Equation 4>
[97] , £ 4 ' ¢ : v T
w1 o ,‘,’1&}»* fﬁig A 5;:,5 TR L, s, 10t RO, s, g . fda, éﬁ/grg% ;
[98] Then the Ul layout converter 320 may obtain the comfort zone conversion vector a

expressed as Equation (6) by representing a homogeneous equation according to

Equation (5).
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<Equation 5>

A= Qg

<Equation 6>

L50 formulation

a7y
s

a = argindn (Ca’
L

The UI layout converter 320 calculates matrices A that describe the mapping rela-
tionships between the first coordinate pairs of the points of each sub-area divided from
the existing display area and the second coordinate pairs of the points of each sub-area
divided from the comfort zone in step 506 and converts Uls in the existing display area
to Uls in the comfort zone based on the matrices A in step 508. Specifically, the
mapping relationship A between each sub-area of the existing display area and a corre-
sponding sub-area of the comfort zone is determined. Then the coordinates of Uls
within the sub-areas of the existing display area are converted to coordinates corre-
sponding to the Uls in the sub-areas of the comfort zone based on the determined
matrices A. The first coordinate pairs of the positions of the Uls in the existing display
area may be converted to the second coordinate pairs of positions of the Uls in the
comfort zone. While not shown in FIG. 5A, the Ul layout converter 320 may adjust at
least one of the positions, sizes, and shapes of the Uls in the comfort zone.

FIG. 6 illustrates a comfort zone according to an exemplary embodiment of the
present invention.

Referring to FIG. 6, an outer area 630, shown as a shaded part, of the comfort zone
may be outside the boundary of the display area of the touch screen. The comfort zone
may be larger or smaller than the existing display area. Compared to the display area,
the comfort zone may be streamlined or distorted in shape. Therefore, there may exist a
need for adjusting the sizes, intervals, and layout of icons displayed in the display area,
when the display area is transformed to the comfort zone. Specifically, the UI layout
converter 320 may move Uls located in the outer area 630 to the next page, scale down
the sizes of the Uls, or change the shapes of the Uls by adjusting at least one of the
positions, sizes, and shapes of Uls, e.g. icons, arranged in the comfort zone, so that the
Uls of the outer area 630 may reside within the comfort zone. Alternatively, the UI

layout converter 320 may control the display unit 305 to display an additional screen
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requesting a user input for Ul adjustment. The Ul layout converter 320 may also
control the display unit 305 to display a screen requesting input of the number of uses
of each icon. For example, upon receipt of the number of uses of each icon, the Ul
layout converter 320 may control the display unit 305 to arrange icons having the
numbers of uses smaller than a predetermined threshold in the outer area 630. Ad-
justment of Uls in the comfort zone may be optional.

The exemplary embodiments have described above with reference to FIGS. 5A, 5B
and 6 such that Uls of an existing display area are converted to Uls of a comfort zone
by two-dimensional projective transformation according to the exemplary embodiment
of the present invention. However, the two-dimensional projective transformation is an
exemplary method of converting Uls of the display area to Uls of the comfort zone and
thus the present invention is not limited to the two-dimensional projective trans-
formation.

A method of converting Uls of an existing display area to Uls of a comfort zone
according to another exemplary embodiment of the present invention will be described.
A plurality of default comfort zones are pre-stored during initial setting of a touch
screen by the manufacturer. The default comfort zones are formed into shapes that
users are likely to frequently use. It is also possible for the comfort zone decider 310 to
additionally determine a comfort zone based on a user s preference according to a user
selection. If each of the default comfort zones includes Uls transformed from Uls of
the display area, upon user selection of one of the default comfort zones, an operation
of adjusting preset Uls of the selected default comfort zone may be performed se-
lectively.

FIG. 7 illustrates the shapes of various comfort zones and the positions and sizes of
icons adjusted according to the shapes of the comfort zones according to an exemplary
embodiment of the present invention.

Referring to FIG. 7, while icons are taken as an exemplary content type displayed in
a display area 700, the present invention is not limited thereto, and the present
exemplary embodiment is also applicable to other types of content such as a control
UI, a page view, and a list view.

The display area 700 generally displays icons across the whole area of a touch
screen. For example, the icons are arranged equidistantly at their original positions
705. Each icon is spaced from its upper, lower, left, and right adjacent icons by the
same distance. The icons displayed in the display area 700 are of the same size. While
the icons have the same distance and size in the exemplary embodiment of FIG. 7, the
sizes and positions of icons arranged in the display area may be adjusted according to a
user setting. The icons mapped to the display area 700 are rearranged at new co-

ordinates in a predetermined comfort zone by two-dimensional projective trans-
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formation described above with reference to the exemplary embodiments of FIGS. 5A
and 5B.

In an exemplary embodiment of the present invention, various shapes are available to
a comfort zone according to a user input. In the exemplary embodiment of FIG. 7, the
icons of the display area 700 are displayed at new coordinates corresponding to the
original icon positions 705 in comfort zones 710, 720 and 730, which may also be re-
spectively referred to as comfort zones 1-1, 2-1, and 3-1. Specifically, the icons of the
display area 700 are moved to new coordinates mapped to the original positions of the
icons in comfort zone 1-1, while the sizes of the icons are still kept unchanged. An area
available to the icons gets narrower from bottom to top in comfort zone 2-1, relative to
the display area 700. Therefore, the icons are arranged at new coordinates mapped to
their original positions with sizes and intervals decreased in correspondence with a rate
at which the area of the comfort zone 2-1 gets narrower.

The icons are arranged at new coordinates mapped to their original positions 705,
with sizes inversely proportional to the number of their adjacent icons along the
horizontal axis in comfort zone 3-1. Specifically, an icon 731 arranged in the top row
of comfort zone 3-1 is large relative to its original size because it does not have any
adjacent icon arranged along the horizontal axis on a current page. On the other hand,
icons arranged in the bottom row of comfort zone 3-1 are small relative to the icon 731
because each of the bottom-row icons has the most adjacent icons along the horizontal
axis on the current page.

Icons needing size adjustment are selected from comfort zones 1-1, 2-1, and 3-1.
These selected icons are shown as black spots in comfort zones 712, 722 and 732,
which may be referred to as comfort zones 1-2, 2-2, and 3-2. Icons may be selected for
size adjustment based on the size of a preset default icon. Alternatively, the UI layout
converter 320 may control the display unit 305 to display a screen that prompts a user
to input an icon selection criterion.

For example, comfort zone 1-2 keeps the original sizes of the icons. The original
sizes of the icons are set according to a user's preference or by default during initial
setting of the display area 700. If the icons are displayed at their original sizes, the user
is likely to feel convenient. Thus, no icons are shown as selected in comfort zone 1-2.
Relatively small icons are shown as selected in comfort zone 2-2. Specifically, icons
722a, which are arranged in the first to third rows, are selected in comfort zone 2-2.
Likewise, relatively small icons are shown as selected in comfort zone 3-2.
Specifically, icons 732a, which are arranged in the bottom two rows, are selected in
comfort zone 3-2.

The selected icons that have been adjusted in size or position in comfort zones 714,

724, and 734, which may also be respectively referred to as comfort zones 1-2, 2-2 and
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3-2 are displayed respectively in comfort zones 1-3, 2-3, and 3-3. For example, icons
716 outside the display area of comfort zone 1-3 are moved to a next page in comfort
zone 1-3. The sizes and intervals of the selected icons 722a in comfort zone 2-2 are
returned to the original sizes and intervals in comfort zone 2-3. Specifically, since an
area defined by the first to third rows in comfort zone 2-3 is small relative to an area
defined by the last row, some icons are moved from the current page to the next page
due to the size adjustment. The sizes of the icons 732a shown as selected in comfort
zone 2-3 are adjusted appropriately according to a user input or the like and then
displayed in comfort zone 3-3. Due to the size adjustment of the icons 732a, some
icons are moved to the next page. The next page displays the icons moved due to the
shape of comfort zone 3-1 as well as the icons moved due to the size adjustment.

As described above, comfort zones 1-1 to 3-3 that display icons may be determined
according to a user input related to icon sizes and positions, received on the display
unit 305 under the control of the UI layout converter 320. A user input may select
between individual adjustment and uniform adjustment of selected icons in size and
position.

FIG. 8A illustrates an icon layout on a home screen and an initial operation
according to an exemplary embodiment of the present invention.

Referring to FIG. 8A, a home screen with icons arranged with the same size and
interval is displayed on an existing display area 805. The home screen with the icons
rearranged at new coordinates is displayed in a current comfort zone 810. The re-
arranged icons have the original size and interval. Considering that the comfort zone
810 is defined as an area touchable by a thumb of a one-hand user, the comfort zone
810 has a relatively small available area for icons as compared to the existing display
area 805. Accordingly, as the icons are rearranged with the original size and interval in
the comfort zone 810, a part of the rearranged icons may be moved to the next page. In
this case, the user may adjust the sizes and intervals of the icons so that all of the icons
may be displayed within the current page or only frequently used icons may be
displayed on the home screen according to the user's preferences. The rearranged icons
may be displayed on the current and next pages according to their use frequencies.
While a page number 807 indicating the current page is written horizontally in the
existing display area 805, the present invention is not limited thereto, and the page
number 807 may be written according to a thumb moving direction in the comfort zone
810, as indicated by reference numeral 812.

If the user determines to adjust the sizes, intervals, and layout of the icons after
viewing the icons displayed in the comfort zone 810, the user first selects icons to be
adjusted from among the displayed icons. For the convenience of description, the

selected icons are shown as shaded in the comfort zone 810. For example, the user may
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select an intended icon by clicking on the icon once or dragging the icon without
detaching a hand from the icon, then a selection area 814 including selected icons is
displayed. When the user touches a part of the selection area 814 or one of the selected
icons, the home screen of the comfort zone 810 displays a window for a specific
setting of rearrangement of the selected icons.

FIG. 8B illustrates screens displayed for a specific setting of rearranging selected
icons according to an exemplary embodiment of the present invention.

Referring to FIG. 8B, a first screen 820 displays a pop-up window 822 overlapped
over the selection area 814, for a specific setting of rearrangement. For example, the
first screen 820, which is rendered transparent, may be displayed simultaneously with
the selection area 814. In this case, upon receipt of a user input requesting a specific
setting of rearrangement, the icons of the selection area 814 may be displayed as a
preview reflecting the user input. Alternatively, upon receipt of a user input requesting
a specific setting of rearrangement, icons rearranged according to the setting indicated
by the user input may be displayed, simultaneously with disappearance of the pop-up
window 822.

A second screen 830 displays a rearrangement setting menu independently of the
existing display area 810. For example, the rearrangement setting menu provides menu
items with which to select increase or decrease in the size and interval of a selected
icon. When the user selects an increase or decrease button in the size and interval of
the selected icon, a button with which to adjust the degree of increase or decrease, such
as a rate button may further be displayed. According to another exemplary em-
bodiment, the rearrangement setting menu provides Yes and No buttons for 'manual
selection’ so that the user may manually rearrange the positions or intervals of selected
icons. If the Yes button is selected in the second screen 830, then, as shown in a third
screen 840, a reference icon 842 or 844 may be selected according to a user input, such
as click or touch, on the icon 842 or 844 in the third screen 840. As the size of the
reference icon 842 or 844 is adjusted, the sizes and intervals of the icons in the
selection area 814 may be adjusted uniformly. For example, the reference icon 842 or
844 may be scaled down or up by dragging the reference icon 842 inward or dragging
the reference icon 844 outward in accordance with an intended size. In addition, an
area corresponding the distance between icons may be adjusted by touching or clicking
on the area and then dragging the area inward or outward according to an intended
interval. In another example, the size and interval of each individual icon within the
selection area 814 may be adjusted by dragging a touch or click on the icon according
to an intended size or interval, rather than the icons of a selected area 816 which are
adjusted in size and interval at one time by setting a reference icon.

FIG. 9A illustrates additional Uls available for rearrangement of selected icons
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according to an exemplary embodiment of the present invention.

Referring to FIG. 9A, a screen 900 displays additional Uls, which may be icons,
buttons, or similar graphical displays, that are not provided in the existing display area
805 of FIG. 8A, for example, a toggle button 902, a back button 904, and a home
button 906. The toggle button 902 is a UI that receives a command to set a comfort
zone 912 displayed on the screen 900 as a frequently used page, or The toggle button
902 is able to use as a Ul that receives a command to convert between the existing
display area 805 and the comfort zone 810. While not shown in FIG. 9A, it is assumed
that the comfort zone 912 displays icons rearranged in the manner described before
with reference to FIGS. 8A and 8B. The back button 904 is for receiving a command to
return to the previous screen. The home button 906 is for receiving a command to
return to a home screen , the comfort zone 810, by way of example.

While it is described herein that icons are displayed as an exemplary content type in a
display area for the convenience of description, the present invention is not limited
thereto, and the present exemplary embodiment is applicable to many other types of
content.

FIG. 9B illustrates additional Uls available on a content basis for rearrangement of
selected icons according to an exemplary embodiment of the present invention.

Referring to FIG. 9B, a first screen 920 displays additional Uls 922 including a
toggle button, a back button, and a home button, when lists are rearranged as content in
a comfort zone. A second screen 930 displays additional Uls 932 including a toggle
button, a back button, and a home button, when multimedia, for example, videos, are
rearranged as content in a comfort zone. In view of the content nature of the videos,
Uls 934 may further be provided for the user to view the videos. For example, the Uls
934 may include a play button, a pause button, a stop button, and the like. A third
screen 940 displays additional Uls 942 including a toggle button, a back button, and a
home button, when a keyboard is rearranged as content in a comfort zone.

FIG. 10A is a flowchart illustrating an operation of a comfort zone decider in a touch
screen control apparatus according to another exemplary embodiment of the present
invention.

Referring to FIG. 10A, the comfort zone decider 310 may control the display unit
305 to provide a comfort zone selection screen including, for example, at least one of a
button that requests a touch input request screen (not shown) to determine a comfort
zone and a button that selects preset default comfort zones in step 1000. The comfort
zone selection screen may be, for example, a locked home screen or an additional
screen requesting a user touch input. Whether the locked home screen or the additional
screen requesting a user touch input is provided as the comfort zone selection screen

and the touch input request screen on the display unit 305 may be preset by the user or
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by default by the manufacturer. For example, if the comfort zone selection screen
provides only the button that selects the default comfort zones, the button may have
menu items that indicate use and non-use of the default comfort zones. Upon sensing a
user touch input that selects a menu item indicating non-use of the default comfort
zones, the comfort zone decider 310 may set a comfort zone based on a user touch
input that unlocks the locked screen according to the afore-described exemplary em-
bodiment of the present invention.

FIG. 10B illustrates a comfort zone selection screen according to another exemplary
embodiment of the present invention.

Referring to FIG. 10B, a comfort zone selection screen 1100 may display a comfort
zone selection list on the touch screen corresponding to the display unit 305. The
comfort zone selection list may include a menu 'touch input request screen' and a menu
'default comfort zones' as illustrated in FIG. 10B. These menus are displayed as
buttons so that the user may select a menu by touching a button corresponding to the
menu.

FIG. 10C illustrates default comfort zones pre-stored in the touch screen control
apparatus according to an exemplary embodiment of the present invention.

Referring to FIG. 10C, default comfort zones are defined based on the fan-shaped
area 200 illustrated in FIG. 2 corresponding to a range touchable by a thumb on the
touch screen. The default comfort zones may be preset by the user or by default by the
manufacturer according to the above described exemplary embodiments of the present
invention.

To offer a wide range of default comfort zones satisfying users' preferences in an
existing display area 1101, the default comfort zones may configured by adding an
area outside the fan-shaped area 200 or excluding a part from the fan-shaped area 200.
Specifically, a first default comfort zone 1102 is fully included in the fan-shaped area
200. A second default comfort zone 1104 is shaped into a rectangle partially
overlapped with the fan-shaped area 200. A third default comfort zone 1106 is a part of
the fan-shaped area 200, particularly except for a thumb-untouchable area other than a
shaded area of the fan-shaped area 200.

A fourth default comfort zone 1108 is configured by removing the non-shaded area
of the fan-shaped area 200, untouchable by the thumb of the user. A fifth default
comfort zone 1110 is shaped into a rectangle having a rectangular non-shaded area of
the fan-shaped area 200 being removed. A sixth default comfort zone 1112 is a semi-
circle having the center point on the right side of the existing display area 1101, fully
included in the fan-shaped area 200. Although the shapes of default comfort zones are
preset as described above, the default comfort zones may be adjusted by the adjustment
operation of FIG. 4C, which will be described later in detail.
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The comfort zone decider 310 determines a menu selected from the comfort zone
selection list according to a user touch input in step 1005. If the menu requesting a
touch input request screen has been selected, then the comfort zone decider 310
performs steps 1010 through 1025 in the same manner as steps 410 through 425 of
FIG. 4. Thus steps 1010 through 1025 will not be described herein to avoid re-
dundancy.

On the other hand, if the menu requesting default comfort zones has been selected,
then the comfort zone decider 310 controls the display unit 305 to display a screen,
hereinafter, referred to as a 'default comfort zone selection screen' used to select a
specific default comfort zone from among pre-stored default comfort zones in step
1030 and proceeds to step 1035.

FIG. 10D illustrates a default comfort zone selection screen according to an
exemplary embodiment of the present invention. The default comfort zone selection
screen may also be a locked home screen or an additional screen requesting a touch
input.

Referring to FIG. 10D, if a default comfort zone selection screen is a locked home
screen, a first default comfort zone selection screen 1200a may display buttons that are
one-to-one mapped to pre-stored default comfort zones, hereinafter, referred to as
'default comfort zone selection buttons' and a button used to configure a new default
comfort zone, hereinafter, referred to as a 'new setting button' at the bottom of the
display area. The default comfort zone selection buttons are shown as numerals in FIG.
10D.

In step 1035, the comfort zone decider 310 determines whether a user touch input is
detected. Upon detecting a user touch input to a default comfort zone selection button
in the menus provided on the default comfort zone selection screen in step 1035, then,
in step 1040, the comfort zone decider 310 controls the display unit 305 to display a
preview of a comfort zone mapped to the default comfort zone selection button. In an
exemplary embodiment of the present invention, upon sensing a short touch or a single
click on a default comfort zone selection button, the comfort zone decider 310 provides
a preview of a default comfort zone corresponding to the default comfort zone
selection button. Upon sensing a long touch or double clicks on a default comfort zone
selection button, the comfort zone decider 310 determines a default comfort zone
mapped to the default comfort zone selection button as a current default comfort zone.

For example, a user touch input to button 1 is sensed in a second default comfort
zone selection screen 1200b-1. If the user touch input to button 1 is a short touch or
single click, the second default comfort zone selection screen 1200b-1 provides a
preview of a default comfort zone corresponding to button 1. A user touch input to

button 2 is sensed in a third default comfort zone selection screen 1200c-1. If the user
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touch input to button 2 is a short touch or single click, then the third default comfort
zone selection screen 1200c-1 provides a preview of a default comfort zone corre-
sponding to button 2.

In step 1045, the comfort zone decider 310 determines whether a user touch input
being a long touch or double clicks on a specific default comfort zone selection button
is detected. If a user touch input has not been detected, in step 1045, in the form of a
long touch or double clicks on a specific default comfort zone selection button, then
the comfort zone decider 310 awaits detection of a user touch input.

On the other hand, if a user touch input being a long touch or double clicks on a
specific default comfort zone selection button has been detected in step 1045, then the
comfort zone decider 310 determines a default comfort zone mapped to the button as a
current default comfort zone in step 1050. Subsequently, the comfort zone decider 310
performs an adjustment operation on the current default comfort zone in steps 1015
through 1025. As noted above, steps 1015 through 1025 are the same as steps 415
through 425 of FIG. 4 and thus will not be described herein. Although not shown, upon
sensing a user touch input to the new setting button in the menus provided by the
default comfort zone selection screen in step 1035, the comfort zone decider 310 may
control the display unit 305 to provide a touch input request screen.

FIG. 10E illustrates a case where the new setting button is selected on a default
comfort zone selection screen according to an exemplary embodiment of the present
invention.

Referring to FIG. 10E, a user touch input to the new setting button is sensed on a
fourth default comfort zone selection screen 1200d- 1. The fourth default comfort zone
selection screen 1200d-1 provides a touch input request screen 1200d-2 to allow the
user to set a new comfort zone. Herein, a direction 1210 in which the user slides or
drags the thumb across the touch screen is sensed. The comfort zone decider 310 may
estimate a touchable area based on the touched area and the sensed sliding or dragging
direction 1210 and may determine the estimated touchable area as a new comfort zone.

Once the comfort zone decider 310 determines the new comfort zone, then the
comfort zone decider 310 may control the display unit 305 to display the new comfort
zone so that the user may identify the new comfort zone. While not shown, the display
unit 305 may display only the boundaries or full area of the determined new comfort
zone.

Then the comfort zone decider 310 determines whether the new comfort zone is to be
adjusted and performs an adjustment operation based on the determination in steps
1015 through 1025. Specifically, as done in step 415 of FIG. 4, the comfort zone
decider 310 controls the display unit 305 to provide a screen asking the user whether to

maintain or adjust the new comfort zone and receives a user input in response to the
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question. Whether the asking screen is to be provided may be preset by default in the
digital portable terminal by the manufacturer or may be set freely by the one-hand user
during initial setting of the digital portable terminal. For example, the asking screen
may prompt the user to make a choice between maintenance and adjustment of the de-
termined comfort zone.

If the user input selects maintenance of the new comfort zone, then the comfort zone
decider 310 determines the new comfort zone as a current comfort zone and provides
information about the current comfort zone to the Ul layout converter 320.

If the user input selects adjustment of the new comfort zone, then the comfort zone
decider 310 controls the display unit 305 to provide a touch input request screen
1200d-3 for comfort zone adjustment. Then the display unit 305 displays boundaries
1225 of the new comfort zone on the touch input request screen 1200d-3. When the
one-hand user clicks a point 1220 for a predetermined amount of time on a boundary
1225 of the current comfort zone, then the clicked boundary 1225 is placed in an ad-
justable state. The user may now scale up or down the current comfort zone by
dragging the clicked boundary 1225 to an intended position. While a click and
dragging scheme is used to adjust a comfort zone in the above exemplary embodiment,
the present invention is not limited thereto, and an operation of selecting a boundary of
the comfort zone and thus placing the boundary in an adjustable state and an operation
of adjusting the boundary may be performed by many other preset inputs. For example,
when a boundary of a comfort zone is clicked to an adjustable state, the boundary may
be adjusted by a predetermined extent at each click or each time a predetermined
motion is recognized.

If a new comfort zone is defined in the afore-described area determination and
interval setting operation, then the comfort zone decider 310 adjusts the size of content
to be arranged in the new comfort zone and stores the size-adjusted content. The size
of the content may be increased or decreased according to preset size levels, for
example, large, standard, and small as indicated by reference numerals 1304a, 1304b,
and 1304c. While not shown, the content to be displayed in the new comfort zone may
be rearranged according to the user's preferences and the use frequencies of the
content.

In another exemplary embodiment of the present invention, a range to which a
comfort zone set according to the above-described exemplary embodiments is applied
may be set additionally. For example, a 'comfort zone apply setting' menu may be
added to a basic setting menu in order to set a range to which a comfort zone is applied
in a user device.

FIG. 11A illustrates menu items of a comfort zone apply setting menu added to a

setting menu of a user device according to an exemplary embodiment of the present
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[153] Referring to FIG. 11A, the comfort zone apply setting menu may include, for
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example, an 'Apply Range setting' menu item, an 'Apply Time'menu item, and a
'‘Recovery Time' menu item.

The 'Apply Range Setting' menu item may include an On/Off button to determine
whether to use icons provided on a home screen, an On/Off button to determine
whether to apply a specific Ul such as an afore-described application control Ul, and
an On/Off button to determine whether to use all screens and icons available to the
user device.

The 'Apply Time' menu item may impose an additional condition that only when the
On button indicating that all screens and icons available to the user device are always
used is selected and a predetermined motion is made as a user touch input, a comfort
zone is applied. The predetermined motion may include a sliding, a drag, a long touch
on an area, and the like.

FIG. 11B illustrates a case where if 'Always On'is selected in a 'Apply Time' menu
item of the comfort zone usage setting menu, a comfort zone is applied only when a
touch input slides across a touch screen according to an exemplary embodiment of the
present invention.

Referring to FIG. 11B, it is assumed that 'Apply Time' is set in the setting menu in
such a manner that the moment a sliding motion is made in any direction in an existing
display area 1410, a comfort zone is effective and a target icon 1402 of a one-hand
user is outside of the movement range of a thumb of the one-hand user in the existing
display area 1410. If the one-hand user slides the thumb across a part of the display
area 1410 in any direction, then the display area 1410 is switched to a current default
comfort zone 1420 preset according to the above described exemplary embodiments of
the present invention. As the target icon 1402 is moved within the current default zone
1420, then the one-hand user may touch the target icon 1402 with the thumb.

The 'Recovery Time' may include a menu item that automatically switches a locked
screen to a comfort zone, each time the locked screen is unlocked. In this case, the
comfort zone may be set according to the first exemplary embodiment of the present
invention. A recovery time may be set, for example, by making a sliding motion across
a screen displaying the comfort zone 1420, reversely to a sliding direction used to
switch to the comfort zone 1420. As additional Uls are provided to a user in the above
manner, the user may readily use or set icons within a comfort zone of a display area.
Therefore, user experience is enhanced.

As is apparent from the above description of the present invention, since a partial
touchable area is set in the display area of a touch screen and Uls are rearranged in the

partial touchable area by adjusting the sizes and positions of the Uls in a digital
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portable terminal, a user experience is enhanced. Furthermore, additional Uls are
provided to use the rearranged Uls in the partial touchable area, further enhancing user
experience.

At this point it should be noted that the exemplary embodiments of the present
disclosure as described above typically involve the processing of input data and the
generation of output data to some extent. This input data processing and output data
generation may be implemented in hardware or software in combination with
hardware. For example, specific electronic components may be employed in a mobile
device or similar or related circuitry for implementing the functions associated with the
exemplary embodiments of the present invention as described above. Alternatively,
one or more processors operating in accordance with stored instructions may
implement the functions associated with the exemplary embodiments of the present
invention as described above. If such is the case, it is within the scope of the present
disclosure that such instructions may be stored on one or more processor readable
mediums. Examples of the processor readable mediums include Read-Only Memory
(ROM), Random-Access Memory (RAM), CD-ROMs, magnetic tapes, floppy disks,
and optical data storage devices. The processor readable mediums can also be dis-
tributed over network coupled computer systems so that the instructions are stored and
executed in a distributed fashion. Also, functional computer programs, instructions,
and instruction segments for accomplishing the present invention can be easily
construed by programmers skilled in the art to which the present invention pertains

While the invention has been shown and described with reference to certain
exemplary embodiments thereof, it will be understood by those skilled in the art that
various changes in form and details may be made therein without departing from the
spirit and scope of the invention as defined by the appended claims and their

equivalents.
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Claims

A method of providing User Interfaces (Uls) on a touch screen, the
method comprising:

displaying a menu item in a basic setting menu that is preset in a user
device, the menu item being used to select rearrangement of Uls
arranged in a display area of the touch screen in a user-touchable partial
area; and

displaying a rearranged screen displaying the Uls rearranged in the
user-touchable partial area upon sensing of a user touch input selecting
the rearrangement of the Uls.

The method of claim 1, wherein the menu item includes at least one of
a sub-menu to set an apply range of the rearranged screen, a sub-menu
to set an apply time of the rearrangement of the Uls in the user-
touchable partial area, and a sub-menu to set a recovery time of
returning the rearranged screen to an original screen.

The method of claim 2, further comprising, if the sub-menu to set the
apply time is set to screen unlocking, displaying a user-touchable
partial area selection screen upon sensing of a user touch input re-
questing screen unlocking,

wherein the user-touchable partial area selection screen includes at least
one of a first selection item to select pre-stored default user-touchable
partial areas and a second selection item to display a touch input
request screen configured to set a user-touchable partial area according
to a user touch input.

The method of claim 3, further comprising:

displaying a screen including first selection buttons mapped to the
default user-touchable partial areas and a second selection button to set
a new user-touchable partial area upon sensing of a user touch input
selecting the second selection item; and

displaying a preview of a default user-touchable partial area corre-
sponding to a first selection button upon sensing of a user touch input
to the first selection button, and displaying a touch input request screen
to set a user-touchable partial area upon sensing of a user touch input to
the second selection button.

The method of claim 3, wherein if the user-touchable partial area
selection screen displays only the first selection item, then the first

selection item includes a sub-menu indicating selection of the default
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user-touchable areas and a sub-menu indicating non-selection of the
default user-touchable areas.

The method of claim 5, further comprising:

displaying a screen including boundaries of a user-touchable partial
area in response to the user touch input requesting screen unlocking
upon sensing of a user touch input to the sub-menu indicating non-
selection of the default user-touchable partial areas;

adjusting a boundary of the user-touchable partial area according to a
user touch input to the boundary upon sensing of the user touch input to
the boundary; and

displaying a rearranged screen including the Uls rearranged in the user-
touchable area having the adjusted boundary.

The method of claim 6, wherein the displaying of the rearranged screen
including the Uls rearranged in the user-touchable partial area having
the adjusted boundary comprises:

determining a mapping relationship between coordinates of the display
area and coordinates of the boundary-adjusted user-touchable partial
area; and

rearranging the Uls arranged in the display area in the boundary-
adjusted user-touchable partial area based on the determined mapping
relationship.

The method of claim 6, wherein the displaying of the rearranged screen
including the Uls rearranged in the user-touchable partial area having
the adjusted boundary comprises:

displaying a screen that includes at least one of the rearranged Uls
separately from the other Uls upon sensing of a user touch input to the
at least one of the rearranged Uls;

displaying a screen that includes a menu to set a size and an interval of
the at least one of the rearranged Uls; and

displaying a screen that includes the at least one of the rearranged Uls
according to a user touch input on a command included in the menu
upon sensing of the user touch input to the command.

A touch screen apparatus of providing User Interface (Uls), the touch
screen apparatus comprising:

a display unit displaying a menu item in a basic setting menu that is
preset in a user device, the menu item being used to select rear-
rangement of Uls arranged in a display area of the touch screen

apparatus in a user-touchable partial area; and
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a controller controlling the display unit to display a rearranged screen
including the Uls rearranged in the user-touchable partial area upon
sensing of a user touch input selecting the rearrangement of the Uls.
The touch screen apparatus of claim 9, wherein the menu item includes
at least one of a sub-menu to set an apply range of the rearranged
screen, a sub-menu to set an apply time of the rearrangement of the Uls
in the user-touchable partial area, and a sub-menu to set a recovery time
of returning the rearranged screen to an original screen.

The touch screen apparatus of claim 10, wherein if the sub-menu to set
the apply time is set to screen unlocking, the controller controls the
display unit to display a user-touchable partial area selection screen
upon sensing of a user touch input requesting screen unlocking, and
wherein the user-touchable partial area selection screen includes at least
one of a first selection item to select pre-stored default user-touchable
partial areas and a second selection item to display a touch input
request screen configured to set a user-touchable partial area according
to a user touch input.

The touch screen apparatus of claim 11, wherein, upon sensing of a
user touch input selecting the second selection item, the controller
controls the display unit to display a screen including first selection
buttons mapped to the default user-touchable partial areas and a second
selection button to set a new user-touchable partial area, and

wherein upon sensing of a user touch input to a first selection button,
the controller controls the display unit to display a preview of a default
user-touchable partial area corresponding to the first selection button,
and upon sensing of a user touch input to the second selection button,
the controller controls the display unit to display a touch input request
screen to set a user-touchable partial area.

The touch screen apparatus of claim 11, wherein if the user-touchable
partial area selection screen provides only the first selection item, then
the first selection item includes a sub-menu indicating selection of the
default user-touchable areas and a sub-menu indicating non-selection of
the default user-touchable areas.

The touch screen apparatus of claim 13, wherein the controller controls
the display unit to display a screen including boundaries of a user-
touchable partial area in response to the user touch input requesting
screen unlocking upon sensing of a user touch input to the sub-menu

indicating non-selection of the default user-touchable partial areas,
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wherein the controller adjusts a boundary of the user-touchable partial
area according to a user touch input to the boundary, upon sensing of
the user touch input to the boundary, and

wherein the controller controls the display unit to display a rearranged
screen displaying the Uls rearranged in the user-touchable area having
the adjusted boundary.

The touch screen apparatus of claim 14, wherein the controller de-
termines a mapping relationship between coordinates of the display
area and coordinates of the boundary-adjusted user-touchable partial
area and rearranges the Uls arranged in the display area in the
boundary-adjusted user-touchable partial area based on the determined
mapping relationship.

The touch screen apparatus of claim 14, wherein the controller controls
the display unit to display a screen that includes at least one of the re-
arranged Uls distinctively from the other Uls upon sensing of a user
touch input to the at least one of the rearranged Uls,

wherein the controller controls the display unit to display a screen that
includes a menu to set a size and an interval for the at least one of the
rearranged Uls, and

wherein the controller controls the display unit to display a screen that
includes the at least one of the rearranged Uls according to a user touch
input to a command included in the menu upon sensing of the user

touch input to the command.
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