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of an application in a wireless terminal, which can automatically adjust a resolu-
tion of an application to be appropriate for a resolution of a wireless terminal.
The apparatus includes a display unit for displaying an application having a res-
olution identically adjusted to a resolution of a wireless terminal and a controller
for controlling such that when execution of the application is selected, the ap-
plication is executed by adjusting the resolution of the application to be identical
to the resolution of the wireless terminal.
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Description
Title of Invention: APPARATUS AND METHOD FOR

ADJUSTING RESOLUTION OF APPLICATION IN WIRELESS

[1]

[2]

[3]

[4]

[5]

TERMINAL
Technical Field

The present invention generally relates to an apparatus and a method of adjusting a
resolution of an application in a wireless terminal, and more particularly to an
apparatus and a method which can automatically adjust a resolution of an application

to be appropriate for a resolution of a wireless terminal.

Background Art

During execution of an application in a wireless terminal, a scheme of displaying the
application in a part or over the entirety of a screen of the portable terminal by scaling
a frame buffer when a base resolution of a Graphical User Interface (GUI) written in
the application is different from a resolution of the wireless terminal.

However, the scaling of the frame buffer itself, which corresponds to a method of in-
creasing/decreasing a rasterized image, may deteriorate the quality of the resolution of
the application displayed on the screen of the wireless terminal. Further, since the
scaling of an image of the application should be performed every time the screen of the
wireless terminal is renewed, performance may seriously deteriorate depending on the
wireless terminal, and the quality of a component, such as a font, displayed in a vector
scheme may deteriorate.

Further, when the resolution of the wireless terminal is different from the resolution
of the application, the image of the application may be scaled by applying the same
ratio to the resolution in horizontal and vertical aspects such that an aspect ratio of the

resolution is maintained.
Disclosure of Invention

Technical Problem

However, since the uniform scaling to maintain an aspect ratio is performed in the
scaling of the image of the application by applying the same ratio to the resolution in
horizontal and vertical aspects, when the resolution of the application scaled by
applying the same aspect ratio horizontally and vertically is different from the
resolution of the screen of the wireless terminal, the screen of the application may not
be fully displayed, or may be too small so as to not fill up the screen of the wireless

terminal.

Solution to Problem
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Accordingly, the present invention has been made to solve the above-stated problems
occurring in the prior art, and the present invention provides an apparatus and a
method of adjusting a resolution of an application in a wireless terminal, by which the
resolution of the application can be automatically adjusted to be appropriate for a

resolution of the wireless terminal.
In accordance with an aspect of the present invention, there is provided an apparatus

for adjusting a resolution of an application in a wireless terminal, the apparatus
including a display unit for displaying an application having a resolution adjusted to be
identical to a resolution of a wireless terminal; and a controller for controlling such that
when execution of the application is selected, the application is executed by adjusting
the resolution of the application to be identical to the resolution of the wireless
terminal.

In accordance with another aspect of the present invention, there is provided a
method of adjusting a resolution of an application in a wireless terminal, the method
including when execution of an application is selected, comparing a resolution of the
application and a resolution of the wireless terminal; and, when the resolution of the
wireless terminal is different from the resolution of the application, executing the ap-
plication by adjusting the resolution of the application to be identical to the resolution
of the wireless terminal.

Advantageous Effects of Invention

The present invention has an advantage to clearly display the GUI of the resolution-
adjusted application and display the resolution-adjusted application in the entirety of
the display unit of the wireless terminal.

Brief Description of Drawings

FIG. 1 is a block diagram illustrating a wireless terminal according to an embodiment
of the present invention;

FIGs. 2a and 2b are flowcharts illustrating a process of adjusting a resolution of an
application in a wireless terminal according to an embodiment of the present invention;
and

FIGs. 3 and 4 illustrate the process of FIGs. 2a and 2b.

Best Mode for Carrying out the Invention

Hereinafter, the embodiments of the present invention will be described in detail with
reference to the accompanying drawings. In the following description, the same
elements will be designated by the same reference numerals although they are shown
in different drawings.

FIG. 1 is a block diagram illustrating a wireless terminal according to an embodiment

of the present invention.
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Referring to FIG. 1, a Radio-Frequency (RF) unit 123 performs a wireless commu-
nication function of the portable terminal. The RF unit 123 includes an RF transmitter
for up-converting and amplifying a frequency of a transmitted signal and an RF
receiver for low-noise amplifying a received signal and down-converting a frequency.
A data processor 120 includes a transmitter for encoding and modulating the
transmitted signal and a receiver for demodulating and decoding the received signal.
That is, the data processor 120 includes a modem and a codec. The codec includes a
data codec for processing packet data, etc., and an audio codec for processing an audio
signal, such as a voice. An audio processor 125 reproduces a received audio signal
output from the audio codec of the data processor 120 or transmits a transmitted audio
signal generated from a microphone to the audio codec of the data processor 120.

A key input unit 127 includes keys for inputting number and character information
and function keys for setting various functions.

A memory 130 may be configured with a program memory and a data memory. The
program memory stores programs for controlling a general operation of the wireless
terminal and programs for controlling the resolution of an application to be adjusted to
be the same as a resolution of the wireless terminal according to the embodiment of the
present invention. Further, the data memory temporarily stores data generated during
the execution of the programs. The memory 130 stores information, which includes in-
formation on a screen of the wireless terminal, and on a resolution of a display unit
160. Further, the memory 130 stores a plurality of applications and information on
resolution of the respective applications.

A single application may provide two applications having separate resolutions for
each of a horizontal mode and a vertical mode or only one application having a
resolution for one of the horizontal mode or the vertical mode.

A controller 110 serves to control a general operation of the wireless terminal.

According to an embodiment of the present invention, the controller 110 controls
such that the resolution of the application is adjusted to be the same as that of the
wireless terminal and executed when an execution of the application is selected.

Further, according to an embodiment of the present invention, the controller 110 de-
termines a position mode of the portable terminal when execution of the application is
selected and controls such that the resolution of the application is adjusted to be the
same as that of the wireless terminal when the resolution of the wireless terminal
according to the position mode of the wireless terminal is different from the resolution
of the application.

Further, according to an embodiment of the present invention, when the resolution of
the wireless terminal according to the position mode of the wireless terminal is

different from the resolution of the application, the controller 110 controls such that a



WO 2012/144815 PCT/KR2012/002993

[23]

[24]

[25]

[26]

[27]

horizontal ratio and a vertical ratio according to the position mode of the wireless
terminal are calculated and the resolution of the application is adjusted to the
horizontal ratio and the vertical ratio according to the position mode of the wireless
terminal.

Further, according to an embodiment of the present invention, when the position
mode of the wireless terminal is a horizontal mode, the controller 110 controls such
that a horizontal ratio and a vertical ratio in the horizontal mode are calculated and the
resolution of the application is adjusted to the horizontal ratio and the vertical ratio in
the horizontal mode. In this case, the controller 110 controls such that the horizontal
ratio in the horizontal mode of the wireless terminal is calculated as a horizontal
resolution of the wireless terminal/horizontal resolution of the application, and the
vertical ratio in the horizontal mode is calculated as a vertical resolution of the wireless
terminal/vertical resolution of the application.

Further, according to an embodiment of the present invention, when the position
mode of the wireless terminal is a vertical mode, the controller 110 controls such that a
horizontal ratio and a vertical ratio in the vertical mode are calculated and the
resolution of the application is adjusted to the horizontal ratio and the vertical ratio in
the vertical mode. In this case, the controller 110 calculates the horizontal ratio as the
ratio of the horizontal resolution of the wireless terminal/the horizontal resolution of
the application, and the vertical ratio as the ratio of the vertical resolution of the
wireless terminal/the vertical resolution of the application in the vertical mode of the
wireless terminal.

The controller 110 includes a resolution adjustor 111, and calculates the horizontal
ratio and the vertical ratio according to the position mode of the wireless terminal
through the resolution adjustor 111 and adjust the resolution of the application to be
the same as that of the wireless terminal by applying the calculated horizontal ratio and
vertical ratio to the resolution of the application.

A position determiner 170 determines a current position of the wireless terminal
through a gravity sensor, etc., and transmits a position signal notifying the controller
110 of the current position of the wireless terminal.

A camera unit 140 photographs image data, and includes a camera sensor for
converting a photographed optical signal to an electrical signal and a signal processor
for converting an analog image signal photographed by the camera sensor to digital
data. Here, it is assumed that the camera sensor is a Charge Coupled Device (CCD)
sensor or a Complementary Metal-Oxide-Semiconductor (CMOS) sensor, and the
signal processor may be implemented with a Digital Signal Processor (DSP). Further,
the camera sensor may be integrally formed with or independently formed from the

signal processor.
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An image processor 150 performs Image Signal Processing (ISP) for displaying an
image signal output from the camera unit 140 on the display unit 160, and the ISP
performs functions including gamma correction, interpolation, spatial change, image
effect, image scale, Auto White Balance (AWB), Auto Exposure (AE), Auto Focus
(AF), etc. Accordingly, the image processor 150 processes the image signal output
from the camera unit 140 in units of frames and outputs image data in units of frames
in accordance with a property and a size of the display unit 160. Further, the image
processor 150 includes an image codec and performs a function of compressing the
image data in units of frames displayed on the display unit 160 according to a de-
termined scheme or reconstructing the compressed image data in units of frames into
an original image data in units of frames. Here, the image codec may include a Joint
Photographic Experts Group (JPEG) codec, Motion Picture Experts Group 4 (MPEG4)
codec, a Wavelet codec, etc. It is assumed that the image processor 150 has an On
Screen Display (OSD) function, and the image processor 150 may output OSD data in
accordance with a size of a displayed screen under the control of the controller 110.

The display unit 160 displays an image signal output from the image processor 150
on a screen and user data output from the controller 110. The display unit 160 may
employ a Liquid Crystal Display (LCD), and in this case, the display unit 160 may
include an LCD controller, a memory for storing image data, and an LCD diode. When
the LCD is implemented as a touch screen, the LCD may function as an input unit. In
this case, the display unit 160 may display keys similar to the key input unit 127.

An operation of automatically adjusting resolution of an application in a wireless
terminal will be described with reference to FIGs. 2 and 3 in detail.

FIGs. 2a and 2b are flowcharts illustrating a process of adjusting a resolution of an
application in a wireless terminal according to an embodiment of the present invention,
and FIGs. 3 illustrates the process of FIGs. 2a and 2b.

Referring to FIGs. 2a and 2b, when execution of a specific application is selected in
the wireless terminal, the controller 110 detects the selection of the execution of the
specific application in step 201 and proceeds to step 202 to determine a current
position of the wireless terminal through a position signal received from the position
determiner 170.

When it is determined that the current position of the wireless terminal is in a
horizontal mode, the controller 110 detects the horizontal mode of the wireless
terminal in step 203 and proceeds to step 204 to compare a resolution of the wireless
terminal in the horizontal mode and a resolution of the specific application.

When the resolution of the wireless terminal in the horizontal mode of the wireless
terminal is different from the resolution of the specific application, the controller 110

detects the difference between the resolution of the wireless terminal and the resolution
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of the specific application and proceeds to step 206 calculate a horizontal ratio and a
vertical ratio in the horizontal mode of the wireless terminal.

In step 206, the controller 110 calculates the horizontal ratio in the horizontal mode
of the wireless terminal as the ratio of “horizontal resolution of the wireless terminal/
horizontal resolution of the specific application” and the vertical ratio in the horizontal
mode of the wireless terminal as the ratio of “a vertical resolution of the wireless
terminal/a vertical resolution of the specific application”.

In step 206, when the controller 110 completes the calculation of the horizontal ratio
and the vertical ratio in the horizontal mode of the wireless terminal, the controller 110
adjusts the resolution of the specific application in accordance with the calculated
horizontal ratio and vertical ratio in step 207. Then, the controller 110 proceeds to step
208 to execute the specific application which has been adjusted to have the same
resolution as that of the wireless terminal in the horizontal mode of the wireless
terminal.

Otherwise, when it is determined that the current position of the wireless terminal is
not in the horizontal mode in step 203, the controller 110 detects the vertical mode of
the wireless terminal in step 209 and proceeds to step 210 to compare the resolution of
the wireless terminal in the vertical mode and the resolution of the specific application.

When the resolution of the wireless terminal in the vertical mode of the wireless
terminal is different from the resolution of the specific application, the controller 110
detects the difference between the resolution of the wireless terminal and the resolution
of the specific application and proceeds to step 212 to calculate a horizontal ratio and a
vertical ratio in the vertical mode of the wireless terminal.

In step 212, the controller 110 calculates the horizontal ratio in the vertical mode of
the wireless terminal as the ratio of “a horizontal resolution of the wireless terminal/a
horizontal resolution of the specific application” and the vertical ratio in the vertical
mode of the wireless terminal as the ratio of “vertical resolution of the wireless
terminal/vertical resolution of the specific application™.

In step 212, when the controller 110 completes the calculation of the horizontal ratio
and the vertical ratio in the vertical mode of the wireless terminal, the controller 110
adjusts the resolution of the specific application in accordance with the calculated
horizontal ratio and vertical ratio in step 213. Then, the controller 110 proceeds to step
214 to execute the specific application which has been adjusted to have the same
resolution as that of the wireless terminal in the vertical mode of the wireless terminal.

Referring to FIGs. 3 and 4, which illustrate the process of FIGs. 2a and 2b, an
example in which one application provides two applications having separate res-
olutions for each of the horizontal mode and the vertical mode will be described.

FIG. 3 illustrates an operation of adjusting the resolution of the application to be the
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same as that of the wireless terminal when the current position of the wireless terminal
is in the vertical mode.

When the resolution of the wireless terminal is 320 x 480 and the resolution of the
application for providing the vertical mode is 480 x 800 when the current position of
the wireless terminal is in the vertical mode, the controller 110 obtains a horizontal
ratio value “2/3” through the ratio of “the horizontal resolution “320” of the wireless
terminal/the horizontal resolution “480” of the application” and a vertical ratio value
“3/5” through the ratio of “the vertical resolution “480” of the wireless terminal/the
vertical resolution “800” of the application”. Then, the controller 110 executes the ap-
plication having the same resolution as the resolution 320 x 480 in the vertical mode of
the wireless terminal as illustrated in FIG. 3(b) by applying each of the calculated
horizontal ratio “2/3” and the vertical ratio “3/5” to the resolution “480 x 800”
provided for the vertical mode of the application as illustrated in FIG. 3(a).

FIG. 4 illustrates an operation of adjusting the resolution of the application to have
the same resolution as that of the wireless terminal when the current position of the
wireless terminal is in the horizontal mode.

When the resolution of the wireless terminal is 480 x 320 and the resolution of the
application for providing the vertical mode is 800 x 480 in the case in which the
current position of the wireless terminal is in the horizontal mode, the controller 110
obtains a horizontal ratio value “3/5” through the ratio of “the horizontal resolution
“480” of the wireless terminal/the horizontal resolution “800” of the application” and a
vertical ratio value “2/3” through the ratio of “the vertical resolution “320” of the
wireless terminal/the vertical resolution “480” of the application”. Then, the controller
110 executes the application having the same resolution as the resolution 480 x 320 in
the horizontal mode of the wireless terminal as illustrated in FIG. 4(b) by applying
each of the calculated horizontal ratio “3/5” and the vertical ratio “2/3” to the
resolution “800 x 480 provided for the horizontal mode of the application as il-
lustrated in FIG. 4(a).

As described above, the present invention first determines the current position of the
wireless terminal and adjusts the resolution of the application by applying different
scaling ratios to the resolution of the application according to the current position, e.g.
the horizontal mode or the vertical mode, of the wireless terminal. In this case, the
present invention adjusts the resolution of the application by applying each of the
horizontal ratio and the vertical ratio to the resolution of the application, so that it is
possible to clearly display the GUI of the resolution-adjusted application and display
the resolution-adjusted application in the entirety of the display unit of the wireless
terminal.

It will be appreciated that the method of adjusting the resolution of the application to
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have the same resolution as that of the wireless terminal according to the embodiment
of the present invention may be implemented by hardware, software, or a combination
of hardware and software. The software may be stored in a volatile or non-volatile
storage device including Read Only Memory (ROM) regardless of whether it is
desirable to have a deletable function or a re-writable function, a memory, such as
RAM, a memory chip, a device, an integrated circuit, a storage medium such as CDs,
DVDs, magnetic disks, or magnetic tapes, writable optically or magnetically and
readable by a machine (e.g. a computer). It will be understood that the apparatus and
the method of adjusting the resolution of the application in the wireless terminal may
be implemented by a computer, as well as the wireless terminal, including the
controller and the memory, and the memory is one example of the machine-readable
storage medium appropriate for storing a program or programs including instructions
implementing the embodiments of the present invention. Accordingly, the present
invention includes a program including codes for implementing the apparatus or the
method defined in any one of the claims and the machine (computer, etc.) readable
storage medium for storing the program. Further, the program may be electrically
carried through a medium, such as a communication signal, transferred by a wired or
wireless connection, and the present invention appropriately includes the equivalent
thereto.

Further, the method of adjusting the resolution of the application to have the same
resolution as that of the wireless terminal according to the embodiment of the present
invention may be implemented in all devices capable of adjusting the resolution of the
application, as well as a portable wireless terminal, a hand-held terminal, a wireless
terminal, and a mobile terminal. All devices to which the present invention may be
applied may receive and store the program from a wired or wirelessly connected
program providing device. The program providing device may include a memory
including a program including instructions through which a device to which the present
invention may be applied can adjust the resolution of an application and information
necessary for adjusting the resolution of the application, a communication unit for
wired or wireless communication with the device, and a controller for transmitting a
request of the device or automatically transmitting a corresponding program to a
transmission/reception device.

While the present invention has been shown and described with reference to certain
embodiments of the wireless terminal, 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. Accordingly, the scope of the present invention is
not defined by the aforementioned embodiments, but by the claims and their

equivalents.
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[Claim 2]

[Claim 3]

[Claim 4]

[Claim 5]

[Claim 6]
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Claims

An apparatus for adjusting a resolution of an application in a wireless
terminal, the apparatus comprising:

a display unit for displaying an application having a resolution adjusted
to be identical to a resolution of a wireless terminal; and

a controller for controlling, such that when execution of the application
is selected, the application is executed by adjusting the resolution of the
application to be identical to the resolution of the wireless terminal.
The apparatus as claimed in claim 1, wherein, when execution of the
application is selected, a position mode of the wireless terminal is de-
termined by the controller and the resolution of the application is
adjusted to be identical to the resolution of the wireless terminal when
the resolution of the wireless terminal according to the position mode
of the wireless terminal is different from the resolution of the ap-
plication.

The apparatus as claimed in claim 2, wherein, when the resolution of
the wireless terminal according to the position mode of the wireless
terminal is different from the resolution of the application, a horizontal
ratio and a vertical ratio according to the position mode of the wireless
terminal are calculated by the controller and the resolution of the ap-
plication is adjusted to the horizontal ratio and the vertical ratio
according to the position mode of the wireless terminal.

The apparatus as claimed in claim 3, wherein, when the wireless
terminal is in a horizontal mode, a horizontal ratio and a vertical ratio
according to the horizontal mode of the wireless terminal are calculated
by the controller and the resolution of the application is adjusted to the
horizontal ratio and the vertical ratio in the horizontal mode of the
wireless terminal.

The apparatus as claimed in claim 3, wherein, when the wireless
terminal is in a vertical mode, a horizontal ratio and a vertical ratio
according to the vertical mode of the wireless terminal are calculated
by the controller and the resolution of the application is adjusted to the
horizontal ratio and the vertical ratio in the vertical mode of the
wireless terminal.

The apparatus as claimed in claim 2, wherein the controller calculates
the horizontal ratio as the ratio of “horizontal resolution of the wireless

terminal/vertical resolution of the application” and the vertical ratio as
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the ratio of “vertical resolution of the wireless terminal/vertical
resolution of the application”.

A method of adjusting a resolution of an application in a wireless
terminal, the method comprising:

when execution of an application is selected, comparing a resolution of
the application and a resolution of the wireless terminal;

when the resolution of the wireless terminal is different from the
resolution of the application, executing the application by adjusting the
resolution of the application to be identical to the resolution of the
wireless terminal.

The method as claimed in claim 7, wherein comparing the resolution of
the application and the resolution of the wireless terminal comprises:
when the execution of the application is selected, determining a
position mode of the wireless terminal;

when the position mode of the wireless terminal is a horizontal mode,
comparing whether the resolution of the wireless terminal in the
horizontal mode is identical to the resolution of the application; and
when the position mode of the wireless terminal is a vertical mode,
comparing whether the resolution of the wireless terminal in the
vertical mode is identical to the resolution of the application.

The method as claimed in claim 7, wherein executing the application
comprises:

when the resolution of the wireless terminal is different from the
resolution of the application when a position mode of the wireless
terminal is a horizontal mode, calculating a horizontal ratio and a
vertical ratio in the horizontal mode; and

adjusting the resolution of the application to the horizontal ratio and the
vertical ratio in the horizontal mode.

The method as claimed in claim 9, wherein the horizontal ratio is
calculated as the ratio of “horizontal resolution of the wireless terminal/
horizontal resolution of the application” and the vertical ratio as the
ratio of “vertical resolution of the wireless terminal/vertical resolution
of the application”.

The method as claimed in claim 7, wherein executing the application
comprises:

when the resolution of the wireless terminal is different from the
resolution of the application when a position mode of the wireless

terminal is a vertical mode, calculating a horizontal ratio and a vertical
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ratio in the vertical mode; and

adjusting the resolution of the application to the horizontal ratio and the
vertical ratio in the vertical mode.

The method as claimed in claim 11, wherein the horizontal ratio is
calculated as the ratio of “horizontal resolution of the wireless terminal/
horizontal resolution of the application” and the vertical ratio is
calculated as the ratio of “vertical resolution of the wireless terminal/

vertical resolution of the application”.
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