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A method and apparatus for zooming in or out and displaying
a screen according a gesture of a user is provided. The method
includes sensing gesture input, determining whether the ges-
ture input corresponds to a predetermined pattern of a first
semicircle or semi oval shape, and zooming in or out the
image displayed on the screen and displaying a zoomed in or
zoomed out image on a screen wherein the zoom ratio is in
proportion to a radius of a first semicircle or a radius of a long
or short axis of a first semi oval when the gesture input is the
pattern of the first semicircle or semi oval shape.
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SCREEN DISPLAY CONTROL METHOD OF
ELECTRONIC DEVICE AND APPARATUS
THEREFOR

CLAIM OF PRIORITY

[0001] This application claims the benefit under 35 U.S.C.
§119(a) of Korean patent applications filed in the Korean
Intellectual Property Office on Aug. 27, 2012 and Sep. 10,
2012 and assigned Serial No. 10-2012-0093946 and
10-2012-0100158, the entire disclosures of which are hereby
incorporated by reference in its entirety.

BACKGROUND
[0002] 1. Field of the Invention
[0003] The present disclosure relates to a screen display

control method and an electronic device thereof. More par-
ticularly, the present invention relates to a method and appa-
ratus for zooming in or out of a screen.

[0004] 2. Description of the Related Art

[0005] Recently, portable terminals have provided various
functions to improve and enhance the convenience of a user
and have also been on a trend of being miniaturized and
lightened simultaneously. It has therefore become difficult to
have various input keys according to the miniaturized trend of
each of the portable terminals. There have been developed
methods of easily inputting information in a miniaturized
state of each of the portable terminals. For example, there is a
portable terminal which uses a touch screen panel as an input
means.

[0006] The portable terminal which uses the touch screen
panel as the input means provides a function for controlling
screen display using the touch screen panel, that is, a function
for zooming in or out a screen. For example, a conventional
portable terminal provides a method of zooming in/out a
screen using a multi-touch method of finger interaction with
the screen.

[0007] FIGS. 1A and 1B illustrate a method of zooming
in/out a screen using a multi-touch finger interaction in a
conventional portable terminal As shown in FIGS. 1A and 1B,
in the method using the multi-touch, the conventional por-
table terminal recognizes two points touched at particular
points by two fingers of a user and zooms in or out and
displays a screen according to a distance change between the
two points. For example, as shown in FIG. 1B, if a distance
between two points is decreased, a screen is zoomed in. As
shown in FIG. 1A, if the distance between the two points is
increased, the screen is zoomed out.

[0008] That is, because the conventional portable terminal
zooms in/out a screen according to a distance change of two
fingers of the user, in order to zoom in or out the screen to a
desired size of the screen, there is a disadvantage in that the
user comes in contact with the screen, zooms in or out the
screen, and repeats a plurality of operations in which he or she
takes his or her fingers off the screen to restart the method of
increasing and decreasing the distance between the two
points.

[0009] Also, because the user performs a single touch to
perform a scroll and then must perform a multi-touch when he
or her wants to scale a screen according to a his or her action
pattern, there is problem in that he or her must change the
single touch to the multi-touch in order to switch from one
interactive task to another interactive task, in other words
from scrolling to zooming

Feb. 27,2014

SUMMARY

[0010] An aspect of'the present invention is to solve at least
the above-mentioned problems and/or disadvantages and to
provide at least some of the advantages described below.
Accordingly, an aspect of the present invention is to provide
anapparatus and method for zooming in or out and displaying
a screen according to a touch of a user.

[0011] Another aspect of the present invention is to provide
an apparatus and method for recognizing a circular or oval
touch and zooming in or out and displaying a screen in a
portable terminal Another aspect of the present invention is to
provide an apparatus and method for zooming in or out a
screen in proportion to a radius of a first semicircle or a radius
of a long or short axis of a first semi oval and additionally
zooming in or out the zoomed-in or zoomed-out screen
according to an arc length of a second semicircle or semi oval.
[0012] Another aspect of the present invention is to provide
anapparatus and method for zooming in or out and displaying
a screen based on a single touch in a portable terminal.
[0013] In accordance with an aspect of the present inven-
tion, a screen display control method of an electronic device
is provided. The screen display control method includes sens-
ing gesture input; determining whether the gesture input cor-
responds to a predetermined pattern of a first semicircle or
semi oval shape; and zooming in or out the image displayed
on the screen and displaying a zoomed in or zoomed out
image on a screen wherein the zoom ratio is in proportion to
aradius of a first semicircle or a radius of a long or short axis
of a first semi oval when the gesture input is the pattern of the
first semicircle or semi oval shape.

[0014] In accordance with another aspect of the present
invention, a screen display control apparatus is provided. The
screen display control apparatus includes a touch screen for
sensing gesture input; and a controller for determining
whether the gesture input corresponds to a predetermined
pattern of a first semicircle or semi oval shape and zooming in
or out the image displayed on the screen and displaying a
zoomed in or zoomed out image on a screen wherein the zoom
ratio is in proportion to a radius of a first semicircle or a radius
of a long or short axis of a first semi oval when the gesture
input is the pattern of the first semicircle or semi oval shape.
[0015] In accordance with another aspect of the present
invention, an electronic device is provided. The electronic
device includes a touch screen, one or more processors, a
memory, and one or more programs, each of the one or more
programs which is stored in the memory and is configured to
be executed by one of the one or more processors, wherein
each of the one or more programs includes an instruction for
sensing gesture input, determining whether the gesture input
corresponds to a predetermined pattern of a first semicircle or
semi oval shape, and zooming in or out and displaying a
screen in proportion to a radius of a first semicircle or a radius
of a long or short axis of a first semi oval when the gesture
input is the predetermined pattern of the first semicircle or
semi oval shape.

[0016] In accordance with another aspect of the present
invention, an apparatus for scaling an electronic document in
a portable terminal is provided. The apparatus includes a
display unit for outputting the electronic document and a
controller for analyzing a trajectory of a single touch gesture
when the single touch gesture is input on a screen on which
the electronic document is output, zooming in the electronic
document when the single touch gesture is a first gesture as a
result of the analysis, and zooming out the electronic docu-
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ment when the single touch gesture is a second gesture,
wherein the first gesture is a gesture which progresses in a first
direction and then progress in a second direction and wherein
a progress length of the second direction exceeds a progress
length of the first direction.

[0017] In accordance with another aspect of the present
invention, a method of scaling an electronic document in a
portable terminal is provided. The method includes analyzing
a trajectory of a single touch gesture when the single touch
gesture is input on a screen on which the electronic document
is output; determining if the single touch gesture is a first
gesture or a second gesture and then zooming in the electronic
document when the single touch gesture is a first gesture; and
zooming out the electronic document when the single touch
gesture is a second gesture, wherein the first gesture is a
gesture which progresses a length in a first direction and then
progress a length in a second direction and wherein a progress
length of the second direction exceeds a progress length of the
first direction.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The above and other aspects, features and advan-
tages of certain exemplary embodiments of the present inven-
tion will be more apparent from the following detailed
description taken in conjunction with the accompanying
drawings, in which:

[0019] FIGS. 1A and 1B illustrate a method of zooming
in/out using a multi-touch gesture in a conventional portable
terminal;

[0020] FIG. 2 is a block diagram illustrating configuration
of an electronic device according to one embodiment of the
present invention;

[0021] FIG. 3 is a flowchart illustrating a process of zoom-
ing in/out a screen using a single touch in an electronic device
according to one embodiment of the present invention;
[0022] FIG. 4 is a flowchart illustrating a process of zoom-
ing in a screen using a circular or oval gesture of a user
according to one embodiment of the present invention;
[0023] FIG. 5 is a flowchart illustrating a process of zoom-
ing out a screen using a circular or oval gesture of a user
according to one embodiment of the present invention;
[0024] FIGS. 6A and 6B illustrate a process of zooming in
a screen using a circular or oval gesture of a user according to
one embodiment of the present invention;

[0025] FIGS. 7A and 7B illustrate a process of zooming out
a screen using a circular or oval gesture of a user according to
one embodiment of the present invention;

[0026] FIG. 8 illustrates a circular or oval gesture for con-
trolling a screen zoom-in according to another embodiment
of the present invention;

[0027] FIG. 9 illustrates a circular or oval gesture for con-
trolling a screen zoom-out according to another embodiment
of the present invention;

[0028] FIGS.10A and 10B illustrate a process of moving a
finger of a user on a touch screen clockwise or counterclock-
wise to zoom in or out a screen while having the center of the
same concentric circle and changing a radius of the concen-
tric circle according to one embodiment of the present inven-
tion;

[0029] FIG. 11A is a flowchart illustrating a process of
zooming in a screen using a circular or oval gesture by a
screen display control method in an electronic device accord-
ing to another embodiment of the present invention;
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[0030] FIG.11Bis ablock diagram illustrating a process of
zooming in a screen using a circular or oval gesture by a
screen display control method in an electronic device accord-
ing to another embodiment of the present invention;

[0031] FIG. 12 is a rough flowchart illustrating a process of
scaling an electronic document in a portable terminal accord-
ing to one embodiment of the present invention;

[0032] FIGS. 13A, 13B and 13C are detailed flowcharts
illustrating in more detail a process of scaling an electronic
document in a portable terminal according to one embodi-
ment of the present invention as depicted in FIG. 12;

[0033] FIGS. 14A, 14B and 14C are detailed flowcharts
illustrating a process of scaling an electronic document in a
portable terminal according to another embodiment of the
present invention;

[0034] FIG. 15 is a flowchart illustrating a process of set-
ting a scaling mode according to one embodiment of the
present invention;

[0035] FIG. 16 illustrates screens for scaling an electronic
document according to one embodiment of the present inven-
tion;

[0036] FIG. 17 illustrates screens for scaling an electronic
document according to another embodiment of the present
invention;

[0037] FIG. 18 illustrates screens for scaling an electronic
document according to another embodiment of the present
invention;

[0038] FIG. 19 illustrates screens for scaling an electronic
document according to another embodiment of the present
invention;

[0039] FIG. 20 illustrates screens for scaling an electronic
document according to another embodiment of the present
invention;

[0040] FIG. 21 illustrates screens for scaling an electronic
document according to another embodiment of the present
invention;

[0041] FIG. 22 illustrates a process of setting a scaling
mode according to one embodiment of the present invention;
and

[0042] FIG. 23 is a graph diagram illustrating relation
between a second touch distance and a zoom-in magnification
according to one embodiment of the present invention.

DETAILED DESCRIPTION

[0043] Exemplary embodiments of the present invention
will be described herein below with reference to the accom-
panying drawings to assist in a comprehensive understanding
of' exemplary embodiments of the invention as defined by the
claims and their equivalents. In the following description,
well-known functions or constructions are not described in
detail since they would obscure the understanding of the
subject matter of the present invention in unnecessary detail
by a person of ordinary skill in the art with unnecessary detail
of the well-known functions and structures.

[0044] Therefore, the terms used herein should be under-
stood based on the descriptions made herein in view of the
ordinary level of skill in the art. The terms and words used in
the following description and claims are not limited to the
bibliographical meanings, but, are merely used by the inven-
tor 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 embodi-
ments of the present invention are provided for illustration
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purpose only and not for the purpose of limiting the invention
as defined by the appended claims and their equivalents.
[0045] Hereinafter, a description will be given for a screen
display control method and an electronic device using the
same according to one embodiment of the present invention.
[0046] FIG. 2 is a block diagram illustrating configuration
of an electronic device according to one embodiment of the
present invention;

[0047] The electronic device may be a portable electronic
device. The electronic device may be any one of apparatuses,
such as a portable terminal, a mobile phone, a mobile pad, a
media player, a tablet computer, a handheld computer, and a
Personal Digital Assistant (PDA). Also, the electronic device
may be a certain portable electronic device including a device
in which two or more functions are combined among these
apparatuses.

[0048] Hereinafter, a description will be given for a screen
display control method and an apparatus therefore in a por-
table terminal according to one embodiment of the present
invention.

[0049] Referring to FIG. 2, the electronic device includes a
controller 200, a speaker/microphone 210, a camera 220, a
Global Positioning System (GPS) receiver 230, a Radio Fre-
quency (RF) processor 240, a sensor module 250, a touch
screen 260, a touch screen controller 265, and an extended
memory 270.

[0050] The controller 200 may include an interface 201,
one or more processors such as an application processor 202
and a communication processor 203, and an internal memory
204. In some cases, the whole controller 200 is referred to as
aprocessor. The interface 201, the application processor 202,
the communication processor 203, and the internal memory
204 may be separately configured or be integrated in one or
more Integrated Circuits (ICs).

[0051] Theapplication processor 202 executes several soft-
ware programs and performs several functions for the elec-
tronic device. Also, the communication processor 203 per-
forms process and control for voice communication and data
communication. Also, in addition to this normal function, the
application processor 202 and the communication processor
203 plays a role in executing a specific software module
(instruction set) stored in the extended memory 270 or the
internal memory 204 and performing several specific func-
tions corresponding to the software module. That is, the appli-
cation processor 202 and the communication processor 203
interworks with the software modules stored in the extended
memory 270 or the internal memory 204 to execute the soft-
ware modules and thus performs the method according to one
embodiment of the present invention.

[0052] Inoneembodimentofzoomingin/out ascreen using
a single touch, the application processor 202 senses a gesture
of a user (see, FIGS. 6A, 6B, 7A, and 7B) and determines
whether the sensed gesture corresponds to a gesture forming
a touch pattern of a first semicircle or semi oval clockwise.
When the sensed touch corresponds to the gesture forming
the touch pattern of the first semicircle or semi oval clock-
wise, the application processor 202 controls the display and
zooms in and displays a first screen in proportion to a radius
of'the first semicircle or a radius of a long or short axis of the
first semi oval (see, FIGS. 6A and 6B). The application pro-
cessor 202 controls and zooms out and displays the first
screen in proportion to the radius of the first semicircle or the
radius of the long or short axis of the first semi oval (see,
FIGS. 7A and 7B) Such that the display of the first screen in
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proportion to the radius of the first semicircle or the radius of
the long or short axis of the first semi oval is in comparison to
the entire screen. In other words the proportion of the radius
of'the first semicircle or the radius of the long or short axis of
the first semi oval is determined with comparison to the entire
screen size. The application processor 202 determines
whether a second semicircle or semi oval gesture of the user
is sensed. When the second semicircle or semi oval gesture is
sensed, the application processor 202 controls and zooms in
or out and displays the zoomed-in or zoomed-out first screen
additionally according to an arc length of the second semi-
circle or semi oval.

[0053] For example, in one embodiment of zooming in a
screen using a circular or oval gesture of the user, the appli-
cation processor 202 senses a clockwise first semicircle or
semi oval gesture of the user and zooms in and displays a first
screen in proportion to a radius of a clockwise first semicircle
oraradius of along or short axis of a clockwise first semi oval,
and determines whether another second semicircle or semi
oval gesture corresponding to the first semicircle or semi oval
gesture is sensed clockwise. When the other second semi-
circle or semi oval gesture corresponding to the first semi-
circle or semi oval gesture is sensed clockwise, the applica-
tion processor 202 zooms in and displays the zoomed-in first
screen additionally according to an arc length of the other
second semicircle or semi oval. When the other second semi-
circle or semi oval gesture corresponding to the first semi-
circle or semi oval gesture is not sensed clockwise, that is,
when another second semicircle or semi oval gesture is
sensed counterclockwise, the application processor 202
zooms out and displays the zoomed-in first screen according
to an arc length of the another second semicircle or semi oval.

[0054] For example, in one embodiment of zooming out a
screen using a circular or oval gesture of the user, the appli-
cation processor 202 senses a counterclockwise first semi-
circle or semi oval gesture of the user and zooms out and
displays a second screen in proportion to a radius of the
counterclockwise first semicircle or a radius of a long or short
axis of the counterclockwise first semi oval, and determines
whether another second semicircle or semi oval gesture cor-
responding to the first semicircle or semi oval gesture is
sensed counterclockwise. When the other second semicircle
or semi oval gesture corresponding to the first semicircle or
semi oval gesture is sensed counterclockwise, the application
processor 202 controls the display and zooms in and displays
the zoomed-in first screen additionally according to an arc
length of the other second semicircle or semi oval. When the
other second semicircle or semi oval gesture corresponding to
the first semicircle or semi oval gesture is not sensed coun-
terclockwise, that is, when another second semicircle or semi
oval gesture is sensed clockwise, the application processor
202 controls the display and zooms out and displays the
zoomed-out first screen according to an arc length of the
another second semicircle or semi oval.

[0055] Also, the application processor 202 may scale an
electronic document according to a gesture input on a screen.
For example, the application processor 202 output an elec-
tronic document through the touch screen 260 and receives a
single touch gesture from the user through the touch screen
260. Herein, the single touch gesture means a gesture imple-
mented by one finger or stylus pen of the user. The application
processor 202 analyzes a trajectory of the single touch gesture
which is being input and verifies whether the input single
touch gesture is a first gesture based on the analyzed result.
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Herein, the first gesture means a gesture, which is preset, for
requesting the zoom-in of an output electronic document. As
aresult ofthe verification, when the input single touch gesture
is the first gesture, the application processor 202 zooms in the
output electronic document. On the other hand, when the
input single touch gesture is not the first gesture, the applica-
tion processor 202 verifies whether the input single touch
gesture is a second gesture. Herein, the second gesture means
a gesture, which is preset, for requesting the zoom-out of the
output electronic document. As a result of the verification,
when the input single touch gesture is the second gesture, the
application processor 202 zooms out the output electronic
document. On the other hand, when the input single touch
gesture is not the second gesture, the application processor
202 performs a specific function corresponding to the input
single touch gesture. Herein, the specific function may be a
scroll function. For example, when the output electronic
document is an image, the scroll function means a function
for outputting a next image of the output image. When the
output electronic document is an e-book, the scroll function
means a function for outputting a next page of the output
page. When the output electronic document is a webpage, the
scroll function means a function for outputting the other
WebPages except for an output webpage among all
WebPages.

[0056] The first gesture means a gesture which progresses
in a predetermined first direction and then processes in a
predetermined second direction. A progress length in the
second direction in the first gesture exceeds a progress length
in the first direction in the first gesture. The second gesture, as
a gesture which progresses in a direction opposite to that of
the first gesture, means a gesture which progresses in the
predetermined second direction and then progresses in the
predetermined first direction. A progress length in the first
direction in the second gesture exceeds a progress length in
the second direction in the second gesture. For one example,
when the first gesture is a gesture which progresses in an
upward direction and then progresses a downward direction
by a finger or stylus pen of the user on a screen of the portable
terminal, the second gesture may be a gesture which
progresses in the downward direction and then progresses in
the upward direction. For another example, when the first
gesture is a gesture which progresses in a left direction and
then progresses a right direction by a finger or stylus pen of
the user on the screen of the portable terminal, the second
gesture may be a gesture which progresses in the right direc-
tion and then progresses in the left direction. For another
example, when the first gesture is a gesture which progresses
in a direction of 135 degrees from a horizontal line and then
progresses a direction of 315 degrees from the horizontal line
by the finger or stylus pen of the user on the screen of the
portable terminal, the second gesture may be a gesture which
progresses in the direction of 315 degrees from the horizontal
line and then progresses in the direction of 135 degrees from
the horizontal line.

[0057] An operation in which the application processor 202
analyzes a trajectory of the input gesture will be described in
detail as follows.

[0058] After an electronic document is output through the
touch screen 260, the application processor 202 recognizes
whether a screen is touched by the user. If the touch of the
screen is recognized, the application processor 202 verifies a
coordinate on a screen according to the touch until the touch
is released and generates a virtual scaling line based on a
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touch start coordinate. Herein, the application processor 202
may display a coordinate as an x and y coordinate system.
[0059] Herein, the touch start coordinate means an initial
coordinate on a screen, at the location on which the touch is
started. The scaling line means a line virtually generated for
scaling (zooming in or out) an electronic document. For one
example, when the first gesture and the second gesture are
gestures using an upward direction and a downward direc-
tion, the scaling line may be a horizontal line including the
touch start coordinate. For another example, when the first
gesture and the second gesture are gestures using a left direc-
tion and a right direction, the scaling line may be a vertical
line including the touch start coordinate. For another
example, when the first gesture and the second gesture are
gestures using a direction of 135 degrees from a horizontal
line and a direction of 315 degrees from the horizontal line,
the scaling line may be a diagonal line including the touch
start coordinate.

[0060] The application processor 202 verifies whether a
touch progress direction is a first direction. Herein, the first
direction means a predetermined specific direction. For
example, the first direction may be an upward direction, a
downward direction, a left direction, a right direction, a direc-
tion of 133 degrees from a horizontal line, or a direction of
325 degrees from a horizontal line. The touch progress direc-
tion means a direction in which a finger or stylus pen of the
user progresses.

[0061] As a result of the verification, when the touch
progress direction is the first direction, the application pro-
cessor 202 verifies at least one of a first touch distance and a
first touch time. Herein, the first touch distance means a
distance from a touch start coordinate to a current touch
coordinate for a touch which progresses in the first direction.
The first touch time means a time from a touch start time point
to a current touch time point for the touch which progresses in
the first direction.

[0062] The application processor 202 verifies whether any
one of the verified first touch distance and the verified first
touch time is less than or equal to at least one of a predeter-
mined first distance and a predetermined first time. As a result
of'the verification, when the any one of the verified first touch
distance and the verified first touch time exceeds at least the
one of the predetermined first distance and the predetermined
first time, the application processor 202 performs a scroll
function based on the first direction.

[0063] On the other hand, when the any one of the verified
first touch distance and the verified first touch time is less than
or equal to at least the one of the predetermined first distance
and the predetermined first time, the application processor
202 verifies whether a touch progress direction is changed
from the first direction to a second direction. Herein, the
second direction means a direction opposite to the first direc-
tion. For one example, when the first direction is an upward
direction, the second direction may be a downward direction.
For another example, when the first direction is a left direc-
tion, the second direction may be a right direction