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of multimedia content using a timeline-based interface includes detecting
a selection at a specific location on the timeline; and selectively zoom-
displaying an area around the location where the selection is detected the
position on the timeline where the event trigger has occurred.
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Description
Title of Invention: METHOD AND APPARATUS FOR CON-
TROLLING A DISPLAY OF MULTIMEDIA CONTENT USING A

TIMELINE-BASED INTERFACE
Technical Field

[1] The present invention relates to a method and apparatus for controlling a display of

pre-recorded content on a touch screen via a timeline-based interface.

Background Art

[2] The term ‘touch screen’ or ‘touch panel’ refers to a user interface device that detects
a touch position where a user touches letters displayed on a screen or a specific
position on the screen with an input means such as a fingertip and a touch pen without
using a keyboard, and performs a specific operation using stored software responsive
to the detected touch position information. For this user interface device, in most cases,
a user’s fingertip is used as the input means which may cause a low touch accuracy due
to the large area of user’s fingertip.

[3] As a solution to this problem, a hardware solution such as a stylus pen has been
proposed. Disadvantageously, however, the user must purchase a stylus pen separately,
which can be easily lost, and must use his or her both hands to handle the stylus pen.

[4] In a portable terminal, a timeline slider is widely used as a means for content ma-
nipulation such as Play, Rewind, and Fast Forward for video.

[5] Generally, the timeline slider includes a straight bar corresponding to the full range
of content or the full range of manipulation parameters (e.g., sound, brightness, etc.),
and a slider indicating the current content playback position. As such, the user can
readily adjust the content playback position by shifting or sliding the slider position
with his or her fingertip.

[6] However, due to the fixed timeline’s scale and the large user’s fingertip, the user ex-
periences many difficulties in manipulating the content at his or her desired high
accuracy.

[7] To solve the above problem, various touch screen control methods have been
proposed, including a user gesture-based touch screen control method, a multi-scale
timeline-based touch screen control method, and a navigation button-based touch
screen control method. However, currently there is no proposed scheme to efficiently

adjust the scale of the timeline in the timeline area which may enhance the accuracy.
Disclosure of Invention
Technical Problem
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Recently, technology for adjusting a multi-scale timeline bar depending on the di-
rectional user drag has been proposed. Disadvantageously, however, in this method,
the user drag needs to get out of the timeline bar area for dynamic scaling, and also the
full timeline may not be displayed in a predetermined area. In particular, due to the de-
creasing size of the touch screen and the increasing capacity of the content, the user

may feel significant discomfort in manipulating the timeline bar with a fixed scale.
Therefore, there is a need for new interference technology that can accurately ma-

nipulate and adjust multimedia content with less effort.
Solution to Problem

An aspect of an exemplary embodiment of the present invention is to provide a touch
screen control method and apparatus for allowing a user to freely manipulate and
adjust content even on a small touch screen.

Another aspect of an exemplary embodiment of the present invention is to provide a
computer-readable recording medium in which a program for implementing the touch
screen control method and apparatus is recorded, and a terminal apparatus.

Another aspect of the invention provides a method of controlling a touch screen
using a timeline supporting fisheye lens-based dynamic zoom, wherein a scale of a
timeline is dynamically changed depending on a touch event preset in the timeline,
thus allowing a precise control of a touch screen is possible so that the touch screen is
controlled through natural interaction.

In accordance with one aspect of the present invention, a touch screen control
method for controlling a playback of content using a timeline tool includes detecting a
user contact on for a specific location on the timeline; and selectively zoom-displaying
the location on the timeline where the user contact is made. The contact may be
detected: when a user contact lasts for a predetermined time or more; when a user
gesture having a predetermined gesture pattern is detected; when a user touch pressure
having a predetermined pressure level or more is detected; when substantially the same
location is touched two or more times within a predetermined time; or when an event
trigger request button is selected.

Another aspect of the invention provides an enlarged view of a slider upon detecting
a contact on the slider, and the enlarged view of the slider can be in form of a one-
dimensional fisheye effect on the X-coordinate, a two-dimensional fisheye effect on
the X/Y-coordinates, or a circular fisheye lens effect.

In accordance with further another aspect of the present invention, a touch screen
control apparatus for controlling a playback of content using a timeline a controller for
displaying the timeline and a slider thereon, and for selectively zoom-displaying a

specific area on the timeline where a user contact is detected.
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Advantageous Effects of Invention

The present invention has effect to provide a touch screen control method and
apparatus for allowing a user to freely manipulate and adjust content even on a small
touch screen.

And the present invention has effect to provide a computer-readable recording
medium in which a program for implementing the touch screen control method and
apparatus is recorded, and a terminal apparatus.

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:

FIG. 1 shows a timeline displayed on a touch screen and used to control playback of
content according to an embodiment of the present invention;

FIG. 2 shows a method for controlling a touch screen according to an embodiment of
the present invention;

FIGs. 3a to 3¢ show detailed processes of zoom-displaying a user-touched position
according to different embodiments of the present invention;

FIG. 4 shows an example of application of zoom display effects according to an em-
bodiment of the present invention;

FIG. 5 shows an example of adjustment of slider position when zoom display effects
are applied, according to an embodiment of the present invention;

FIG. 6 shows an example of release of zoom display effects according to an em-
bodiment of the present invention; and

FIG. 7 shows a structure of a touch screen control apparatus according to an em-
bodiment of the present invention.

Mode for the Invention

Preferred embodiments of the present invention will now be described in detail with
reference to the accompanying drawings. In the following description, specific details
such as detailed configuration and components are merely provided to assist the overall
understanding of exemplary embodiments of the present invention. Therefore, it should
be apparent to those skilled in the art that various changes and modifications of the em-
bodiments described herein can be made without departing from the scope and spirit of
the invention. In addition, descriptions of well-known functions and constructions are
omitted for clarity and conciseness.

The term ‘timeline’ as used herein may refer to an editable program workspace
where content such as video clips and audio clips, or consecutive data is placed in

order. The timeline includes layers and frames, and has a function of creating a moving
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animation and music by placing on-screen images and audios with a combination of
the layers. Basically, the timeline, a function that makes it possible to consecutively
show frames by adjusting positions, sizes and image attributes of objects, may make it
possible to effectively edit and manage components by registering the components in
different layers and handling them.

FIG. 1 shows a timeline displayed on a touch screen and used to control playback of
content according to an embodiment of the present invention.

Referring to FIG. 1, a timeline 130 is represented in a form of in a straight bar 110 to
present information, corresponding to a multimedia content on a particular time period.
To this end, the timeline 130 includes a slider 120 indicating the position of content
currently being displayed on a touch screen 100.

FIG. 2 shows a method for controlling a touch screen according to an embodiment of
the present invention.

If a user touches the bar 110 at a specific location on or near the timeline 130
displayed on the touch screen 100 with a touch input means such as a fingertip or other
means in step S10, the slider 120 is shifted to the user-touched position in step S20 and
displays the content frame corresponding to the touched location. At this time, if the
user contact is maintained at the same location for a predetermined time (e.g., 5
seconds) or more in step S30, the area around the user-touched location are enlarged or
zoom-displayed in step S40. In other words, as the user fine tunes (or continuously
contacts) the slider 120, a partial area of the timeline bar 110, which includes the user-
touched position, is up-scaled and displayed. Here, zoom ratio is predetermined.

Alternatively, the slide position adjustment unit may be subdivided depending on a
display zoom ratio in step S40, thereby increasing the slider fine-tuning effect. As
described in Fig. 3a, a slider region is up-scared, controller displays the slide position
adjustment unit(4:50, 5:00, 5:10). And the slider region is further up-scared, the slide
position adjustment unit is further subdivided. For example, the slider region described
in Fig. 3a is further up-scared, the slide position adjustment unit may be subdivided as
(4:50, 4:55, 5:00, 5:05, 5:10).

If the user maintains his or her contact continuously on the touch screen at the same
point in step S50 even after the zoom display effects are applied and displayed in step
540, the display zoom ratio can further be increased gradually thereafter, thus
enlarging the zoom effect thereafter in step S60.

In this state, if the user adjusts the position of the slider 120 in step S70, the content
frame corresponding to the adjusted position of the slider 120 is retrieved and
displayed on the touch screen 100 in step S80.

If the user releases his or her touch, the zoom display effects applied to the user-

touched position are removed, and the zoom-displayed bar 110 is immediately restored
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to its initial form in step S80. Alternatively, the zoom display effects may be released
slowly so that the user has an opportunity to go back to the zoom-displayed bar before
removed.

Although occurrence of an event trigger is assumed to be detected, for example,
when the user touch is maintained for a predetermined time or more according to an
embodiment of the present invention for convenience of description, the occurrence of
the event trigger may be detected in various different ways depending on the device’s
input environments. For example, the same effect can achieved (i) when a user gesture
having a predetermined gesture pattern is detected, (ii) when a user touch pressure
having a predetermined pressure value or more is detected, (iii) when substantially the
same position is touched a predetermined number of times or more within a prede-
termined time, or (iv) when an event trigger request button is selected, or any com-
bination thereof. For reference, the time, the gesture pattern, the pressure value, the
number of touches, etc. may be set in advance, and may be arbitrarily changed and
reset during operation depending on the device’s input environments.

The zoom display effects may be further enlarged by gradually increasing the display
zoom ratio in proportion to an event trigger-occurring time (e.g., user touch time) and/
or an event trigger-occurring level (e.g., gesture size, user touch pressure value, user
touch speed, button selection speed, the number of button selections, etc.).

Further, the proposed touch screen control method may further adjust a display zoom
ratio, a display zoom ratio increment unit, and a slide position adjustment unit
depending on the size of content. For example, when size of first content is 480x360
and size of second content is 800x600, the display zoom ratio of the second content is
bigger than the display zoom ratio of the first content. And the display zoom ratio
increment unit of the second content is bigger than the display zoom ratio increment
unit of the first content. And the slide position adjustment unit of the second content is
bigger than the slide position adjustment unit of the first content.

FIGs. 3a to 3¢ show detailed processes of zoom-displaying a user-touched position
according to different embodiments of the present invention.

As shown in FIGs. 3a to 3c, the timeline bar 110 may be selectively zoom-displayed
depending on the user-touched position. In particular, the user-touched position is
zoomed or distorted the most, and the farther away from the user-touched position, the
less the timeline bar 110 is zoomed or distorted.

Specifically, as shown in FIG. 3a, the X-axis of the timeline bar 110 may be zoom-
displayed at around the user-touched position (one-dimensional fisheye effect on the
X-coordinate).

Alternatively, as shown in FIG. 3b, both the X and Y-axes of the timeline bar 110

may be zoom-displayed at around the user-touched position (two-dimensional fisheye
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effect on the X/Y-coordinates). In this case, the timeline bar area may be further
zoomed, compared to in the zoom display method in FIG. 3a, facilitating easy in-
teraction. It should be noted that although FIG. 3 shows a round fisheye effect for il-
lustrative purposes, other shapes of zoom effect can be used according to the teaching
of the present invention. Thus, the illustration of round shape in the drawing should not
impose limitations on the scope of the invention.

Alternatively, the user-touched position and its adjacent area may be zoom-displayed
in accordance with a circular fisheye lens effect as shown in FIG. 3c.

As is apparent from the foregoing, the user may search for his or her desired content
frame more finely using the timeline bar 110 zoom-displayed in various different ways
as shown in FIG. 3.

In addition, the slider fine-tuning effects may be more increased by subdividing the
slide position adjustment unit depending on the display zoom ratio as described above.
In order to facilitate an understanding of this invention, FIGs. 4 to 6 show operation
method for applying zoom display effects according to an embodiment of the present

invention.

Referring to FIG. 4, if the user’s fingertip continuously touches a specific position or
location on or near the timeline bar 110, zoom display effects are gradually applied to
the user-touched position to generate an enlarged view or scale of the contacted area. A
gap between unit lines L1, L2 and L3 corresponds to the slider adjustment interval.

It can be understood from FIG. 4 that the gap between the unit lines L1, L2 and L3 is
expanded starting at the slider 120 on the timeline 130, and the farther away from the
slider 120, the less the zoom display effects. In addition, it will be understood that the
longer the user touch duration on the touch screen 100, the greater the zoom display
effects.

Referring next to FIG. 5, after the gap between the unit lines L1, L2 and L3 on the
timeline bar 110 is expanded to a desired level, the user may arbitrarily adjust the
slider position by dragging the slider 120. The term ‘drag’ as used herein may refer to
a user’s gesture of shifting a touch input means such as a fingertip, while maintaining
his or her contact on the screen. Note that the scale of the timeline 130, through which
the slider 120 is shifted, has already been changed depending on the expansion of the
timeline 130. Thus, it can be understood from FIG. 5 that as the timeline 130 is zoom-
displayed, a change in the position of content by the same-distance drag is reduced,
thus making it possible to precisely control the content playback position.

Finally, referring to FIG. 6, if the touch is released after a drag of the slider 120, i.e.,
if the user’s fingertip is lifted away from the touch screen 100, the touch signal is no
longer maintained, thus causing to remove the applied zoom display effects. In an

alternate embodiment, the zoom display effects may be removed gradually for their
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reuse by the user.

FIG. 7 shows a structure of a touch screen control apparatus according to an em-
bodiment of the present invention.

Referring to FIG. 7, the touch screen control apparatus includes a touch screen 100, a
timeline controller 200, and a display controller 300. The timeline controller 200
displays a timeline on the touch screen 100, and synchronizes a slider position on the
timeline with a content playback position. If the user touches a specific position on the
timeline for a predetermined time or more, the display controller 300 zoom-displays
the user-touched position, enabling a slider fine-tuning operation. In alternate em-
bodiment, the time controller 200 and the display controller 300 may be integrated into
a single controller.

In sum, the proposed touch screen control apparatus arbitrarily zoom-displays a
specific position on the timeline bar using the above-described touch screen control
method, making it possible for the user to more easily fine-tune the slider position for a
better control of the content being replayed.

As a result, the change in the position of content by the shift of the slider is reduced
and provides more precise slider manipulation, thus making it possible to precisely
control the content with an easy of application of a large touch screen in a small touch
screen. In addition, because the timeline is expanded logically with the increase of
contact duration without physical size changes in the timeline interface, it is possible
for the user to enjoy the zoom display effects without leaving the component area of
the timeline interface and without many user interaction.

The above-described methods according to the present invention can be implemented
in hardware, firmware or as software or computer code that can be stored in a
recording medium such as a CD ROM, an RAM, a floppy disk, a hard disk, or a
magneto-optical disk or computer code downloaded over a network originally stored
on a remote recording medium or a non-transitory machine readable medium and to be
stored on a local recording medium, so that the methods described herein can be
rendered in such software that is stored on the recording medium using a general
purpose computer, or a special processor or in programmable or dedicated hardware,
such as an ASIC or FPGA. As would be understood in the art, the computer, the
processor, microprocessor controller or the programmable hardware include memory
components, e.g., RAM, ROM, Flash, etc. that may store or receive software or
computer code that when accessed and executed by the computer, processor or
hardware implement the processing methods described herein. In addition, it would be
recognized that when a general purpose computer accesses code for implementing the
processing shown herein, the execution of the code transforms the general purpose

computer into a special purpose computer for executing the processing shown herein.
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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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[Claim 1]

[Claim 2]

[Claim 3]

[Claim 4]

[Claim 5]

[Claim 6]

[Claim 7]

[Claim 8]

[Claim 9]

[Claim 10]

PCT/KR2012/004283

Claims

A method for controlling a playback of content displayed on a touch
screen using a timeline, characterized by:

detecting a selection at a particular location on the timeline for a prede-
termined time period; and

selectively zoom-displaying an area around the detected location on the
timeline where the selection is detected.

The method of claim 1, characterized in that the zoom-displaying
comprises selectively zoom-displaying the detected location on the
timeline where the selection is detected usingone of: a one-dimensional
fisheye effect, a two-dimensional fisheye effect , and a circular fisheye
lens effect.

The method of claim 1, characterized in that the selection is made: (a)
when a contact on the detected locationlasts for the predetermined time
period or more; (b)when a predetermined gesture pattern is detected;
(c) when a contact pressure greater than a predetermined pressure level
is detected; (d) when substantially the same selected location is touched
two or more times within a predefined time period; or (¢) when an
event trigger request button is selected.

The method of claim 3, characterized in that the zoom-displaying
comprises increasing a display zoom ratio proportionally to a duration
of the selection detected on the particular location or a number of se-
lections detected on the particular location.

The method of claim 1, characterized in that the zoom-displaying
comprises subdividing a slide position adjustment unit of the timeline
proportionally to a display zoom ratio.

The methodof claim 1, characterized in that the zoom-displaying
comprises adjusting at least one of a display zoom ratio and a display
zoom ratio increment unit depending on a size of the content.

The method of claim 1, characterized in that the zoom-displaying
comprises adjusting a slide position adjustment unit on the time line
depending on a size of the content.

The method of claim 1, characterized in that the detected selection is
made on a slider on the timeline to generate a zoom-displayed bar.

The method of claim 1, further comprising restoring a zoom-displayed
bar to an initial form when the detection is released.

An apparatus comprising a display and a touch-sensitive surface
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[Claim 13]
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[Claim 15]
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allowing a playback of content using a timeline-based interface
displayed thereon, characterized by:

a controller for synchronizing a slider position on a timeline with the
content being played back, and for selectively zoom-displaying an area
around a particular location of the timeline whereto a selection is
detected.

The apparatus of claim 10, characterized in that the controller se-
lectively zoom-displays the detected location on the timeline where the
selection is detected based on any one of: a one-dimensional fisheye
effect, a two-dimensional fisheye effect , and a circular fisheye lens
effect.

The apparatus of claim 11, characterized in that the controller increases
a display zoom ratio proportionally to a duration of the selection
detected on a particular location on the time line or a number of se-
lections detected on the particular location.

The apparatus of claim 10, characterized in that the controller
subdivides a slide position adjustment unit proportionally to a display
7oom ratio.

The apparatus of claim 10, characterized in that the controller adjusts at
least one of a display zoom ratio and a display zoom ratio increment
unit depending on a size of the content.

The apparatus of claim 10, characterized in that the display controller
adjusts a slide position adjustment unit depending on a size of the

content.
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