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(57) Abstract: A method for controlling content based on
a timeline in a timeline-based content control apparatus
with a touch screen. The method includes generating and
displaying a linear timeline bar on the touch screen re-
gardless of the size of content; detecting contact on the
timeline bar; nonlinearly distorting a predetermined sec-
tion of the timeline bar being displayed around the touch-
detected position on the timeline bar; and performing a
fine search and shitting the distorted section depending
on a direction of the user's touch.
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Description
Title of Invention: TIMELINE-BASED CONTENT CONTROL
METHOD AND APPARATUS USING DYNAMIC DISTORTION
OF TIMELINE BAR, AND METHOD AND APPARATUS FOR

CONTROLLING VIDEO AND AUDIO CLIPS USING THE SAME
Technical Field

[1] The present invention relates to apparatuses and methods for a timeline-based content
control method and apparatus using a nonlinear timeline bar. More particularly, the
present invention relates to a method and apparatus for controlling video and audio

clips using the non-linear timeline bar.

Background Art

[2] Touch screens or touch panels refer to a user interface device for detecting a tactile-
sensed position where a user has touches a displayed character or a specific point
displayed on a screen capable of sensing touch by an input means such as a user’s
fingertip and/or a touch pen without using a keyboard, and then handling a specific
event corresponding thereto using stored software. In most cases, the user interface
device senses a user’s fingertip as an input means, causing low-touch accuracy due to
the large user’s fingertip. Hardware solutions such as stylus pens have been proposed
as a way of solving the problems associated with inaccurate finger touch on the
touchscreen display. However, the use of a styles has disadvantages in that user often
separately purchases the stylus pen, which may be subsequently inadvertently lost.
Also, the use of a stylus often requires use of both hands to manipulate the user

interface device with it.
Disclosure of Invention

Technical Problem

[3] FIG. 1 shows an example of a timeline bar according to the prior art.

[4] Referring now to FIG. 1, a timeline bar T_barl1 is displayed as a linear (or straight)
line corresponding to the full size of content such as video and audio. The timeline bar
T_barl includes a timeline slider T_slider] indicating a specific portion of the content,
which is actually being played on a screen.

[5] In reality, the timeline bar T_barl according to the prior art is displayed as one side
of a screen frame, or a linear line in a specific area of the screen frame. In this case, the
amount of content, which corresponds to a specific length of the timeline bar T_barl,
is actually fixed. In this touch environment, a user may not finely or precisely ma-

nipulate the timeline slider T_slider1 with his or her fingertip because of the large size
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of the fingertip.
FIG. 2 shows another example of a timeline bar according to the prior art.

Shown in FIG. 2 is a timeline bar disclosed in Korean Patent Publication No.
10-2011-0010935, filed on July 27, 2009, invented by the inventors of this application.
In FIG. 2, a timeline bar T_bar2 is formed in a nonlinear pattern to solve the problems
of the timeline bar T barl shown in FIG. 1. If the timeline bar T bar? is formed non-
linearly as shown in FIG. 2, the nonlinear timeline bar T_bar2 is longer in length than
the linear timeline bar T_barl, so the user may finely manipulate a timeline slider
T_slider2 with ease, contributing to the improvement in convenience of content ma-
nipulation and enabling fine manipulation.

However, the timeline bar T_bar2 in FIG. 2 may be the same as the timeline bar
T_barl in FIG. 1 in that the amount of content, which corresponds to a specific length
of the timeline bar T_bar2, is fixed. In other words, the user may not select a fineness
of the timeline bar T_bar2, because he or she may not adjust the length of the timeline
bar T_bar2. In addition, since the pattern of the timeline bar T_bar2 in FIG. 2 is more
complex than that of the simple linear timeline bar T_barl, the user may not im-
mediately determine the current position of the timeline slider T_slider2 due to its un-
familiar pattern, when he or she merely wants to check the current position of the
timeline slider T slider2.

Other attempted solutions to deal with touch accuracy include the development of
"Rewind" and Fast Forward" buttons that have been proposed as possible software
solutions to the problems stated above. Even in the case of using such buttons, the user
may not shift a timeline slider to his/her desired position on a timeline bar in real time,
though he or she may shift the timeline slider fast.

Therefore, there is a need in the art for a solution to the use of timeline bars, par-

ticularly with audio and video clips, unknown heretofore.

Solution to Problem

To address at least some of the above-discussed, problems, the present invention
provides a timeline bar in which a specific section is dynamically distorted.

An aspect of exemplary embodiments of the present invention is to provide a
timeline-based content control method for allowing a user to perform fine ma-
nipulation with a low-resolution fingertip, and a variety of application methods using
the same.

In a number of exemplary aspects of the present invention, there is provided a
timeline-based content control method and apparatus using a nonlinear timeline bar,
for allowing a user to perform fine manipulation with a low-resolution fingertip on

small devices such as mobile devices, or large devices such as tabletop interfaces, and
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a method and apparatus for controlling video and audio clips.

Another aspect of exemplary embodiments of the present invention is to provide a
timeline-based content control apparatus for allowing a user to perform fine ma-
nipulation with a low-resolution fingertip, and a variety of application devices using
the same.

In accordance with one exemplary aspect of the present invention, there is provided a
method for controlling content based on a timeline in a timeline-based content control
apparatus having a touch screen. The method includes generating and displaying a
linear timeline bar on the touch screen regardless of the size of content; detecting a
user’s touch on the timeline bar; nonlinearly distorting a predetermined section of the
timeline bar around the touch-detected position on the timeline bar; and performing a
fine search and shifting the distorted section depending on a direction of the user’s
touch.

The nonlinearly distorting may include, for example, distorting the timeline bar in a
form of a curve in the predetermined section.

The nonlinearly distorting may include distorting at least a section of the timeline bar
in a form of a plurality of broken lines in the predetermined section.

The nonlinearly distorting of a predetermined section of the display may include, for
example, nonlinearly distorting a length section which is specified forward and
backward in a direction of the linear timeline bar at around the touch-detected position.

The nonlinearly distorting of a predetermined section of the display may include, for
example, nonlinearly distorting a time section which is specified forward and/or
backward in a direction of the linear timeline bar at around the touch-detected position.

The nonlinearly distorting of a predetermined section of the display may include, for
example, nonlinearly distorting a predetermined section when the user’s touch lasts
(i.e.remains)onthetouchscreenatthesamepositionforapredeterminedtimeormore.

The nonlinearly distorting of a predetermined section of the display may include, for
example, increasing a size or prominence of the nonlinearly distorted section on the
linear timeline bar depending on a time for which the user’s touch remains on the
touchscreen at the same position of the touch screen.

The nonlinearly distorting of a predetermined section of the display may include, for
example, varying a range of the nonlinearly distorted section and a strength (i.e. an
amount or degree) of the distortion depending on a corresponding or particular time in
which the user’s touch (detected touch or contact) remains at the same position of the
touch screen.

The nonlinearly distorting may include, for example, varying a range of the non-
linearly distorted section and a strength of the distortion on the linear timeline bar

depending on a corresponding or particular time for which the user’s touch remains at
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the same position of the touch screen.

The nonlinearly distorting of a predetermined section of the display may include non-
linearly distorting a predetermined section on the linear timeline bar if a predetermined
event trigger occurs.

The event trigger for nonlinear distortion may occur when the user’s touch occurs
with a predetermined pressure or more, when the user makes a specific gesture, or
when the user makes a double touch on substantially the same position.

The nonlinearly distorting of a predetermined section of the display may include
varying a strength of the nonlinear distortion depending on a size of content, which
corresponds to a length of the linear timeline bar.

The performing a fine search and shifting of the distorted section of the display may
include determining whether the user’s touch is shifted or shifts in the same direction
as a direction of the linear timeline bar; searching for a position of a media clip corre-
sponding to the user-touched position in the distorted section, if the user’s touch is
shifted in a direction different from the direction of the linear timeline bar; and shifting
the distorted section in a shift direction of the user’s touch, if the user’s touch is shifted
in the same direction as the direction of the linear timeline bar.

In an example of one aspect of the present invention, a method for controlling an
output of content based on a timeline in a timeline-based content control apparatus
with a touch screen, comprises generating by a controller and displaying by a touch
screen a linear timeline bar on the touch screen regardless of a size or duration of an
output of a content; detecting by the controller a touch on the timeline bar; nonlinearly
distorting by a distortion generator a predetermined section of the timeline bar being
displayed by the display screen, the predetermined section including the touch-detected
position on the timeline bar; and performing by the controller a fine search for a
particular position within the content corresponding to the touch position in the
distorted section or shifting the distorted section depending on a sliding direction of the
detected touch.

In another example of the present invention, a timeline-based content control
apparatus comprises: a touch screen; a controller that generates for display by the
touch screen a linear timeline bar on the touch screen regardless of a size or duration of
content; the touchscreen detects a touch on a surface displaying the timeline bar; a
distortion generator for nonlinearly distorting a predetermined section of the displayed
timeline bar around a predetermined area of the touch-detected position on the timeline
bar; the controller configured for control a display of the timeline bar by the
touchscreen and for changing a display of a distorted section on the timeline bar or
shifting a timeline slider depending a sensed selection gesture corresponding to the

shape of the timeline bar; and a command unit performs a fine search and/or shifts
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display of the distorted section depending on a sensed direction of a sliding contact on
the touchscreen.
Advantageous Effects of Invention

the range of distorted section and the strength of distortion may be dynamically
adjusted by making a touch for a predetermined time or more, enabling variable and
fine adjustment of the timeline bar depending on the user s selection. Moreover, as for
the proposed manipulation, the novel timeline is substantially the same in shape as the
ordinary timeline, so the user may easily intuitively recognize the timeline. The
proposed structure may be achieved by machine executable code read stored on a
machine readable medium and executed by a processor . Moreover "user touch" does
not have to be actual touch and includes contact by a stylus and in either case shall be
understood to be positioning substantially within proximity to the surface of the
touchscreen to be detected as touch by the touchscreen.
Brief Description of Drawings

FIG. 1 shows an example of a timeline bar according to the prior art;

FIG. 2 shows another example of a timeline bar according to the prior art;

FIG. 3 shows a timeline bar according to an exemplary embodiment of the present
invention;

FIGs. 4A to 4C show shifts of a timeline slider on the timeline bar shown in FIG. 3
according to an exemplary embodiment of the present invention;

FIGs. 5A to 5E show a method of adjusting the strength of distortion and the range of
a distorted section on the timeline bar shown in FIG. 3 according to an exemplary em-
bodiment of the present invention;

FIG. 6 shows an enlarged distorted section according to an exemplary embodiment
of the present invention;

FIGs. 7A to 7TH show distorted timelines in various different forms according to an
exemplary embodiment of the present invention;

FIG. 8 shows a timeline-based content control method according to an exemplary
embodiment of the present invention; and

FIG. 9 is a block diagram of a timeline-based content control apparatus according to
an exemplary embodiment of the present invention.

Throughout the drawings, the same drawing reference numerals will be understood to
refer to the same or similar elements, features and structures.
Mode for the Invention

Preferred exemplary 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 configurations and components are merely provided to
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assist the person of ordinary skill in the art with an overall understanding of the
exemplary embodiments of the present invention. Therefore, a person of ordinary skill
in the art should appreciate that various changes and modifications of the exemplary
embodiments described herein can be made without departing from the scope and spirit
of the invention, as defined by the appended claims. In addition, descriptions of well-
known functions and constructions may be omitted for clarity and conciseness when
their inclusion might obscure appreciation of the subject matter of the present
invention by an artisan.

[42] The term ‘timeline’ as used herein may refer to an editable program workspace on
which content or consecutive data, such as video and audio clips, is placed in an order
or sequence. The timeline typically includes layers and frames, and a moving
animation or music may be created by placing screen videos and/or audios through a
combination of the layers. Basically, as for a function capable of showing frames in
sequence by adjusting object’s position, size, image properties, etc., it may effectively
edit and manage content components by registering and managing related components

on different layers.

[43] FIG. 3 shows a timeline bar according to an exemplary embodiment of the present
invention.
[44] The expression “dynamic distortion of a timeline bar T_bar3” as used herein may

refer to distorting the shape of a display of a linear timeline bar into a nonlinear
timeline bar. For example, in an exemplary embodiment of the present invention, the
nonlinear distortion may correspond to at least one of curved distortion including one
or more curves, broken-line distortion in which a plurality of broken linear timeline
bars are connected at a specific angle which is not an angle of 180°, and composite
distortion which is a combination of the curved distortion and the broken-line
distortion. In addition to these nonlinear distortions, all the other possible nonlinear
distortions of the timeline fall within the spirit and scope of the claimed invention.

[45] Although it will be assumed herein for the purposes of explanation and illustration
that the content preferably includes video and/or audio clips by way of example, but
the artisan must appreciate that the present invention is not limited thereto. In some
cases, the content may include a set of content, such as a collection of photos.

[46] In FIG. 3, a displayed timeline bar T_bar3 is distorted in the form of a zigzag curve
in a section DD (e.g., -1cm ~ lem) which is specified forward (e.g., right) and
backward (e.g., left) at around a user-touched position. The left/right-specified section
DD may be specified as a length on the timeline bar T_bar3, or may be specified as a
predetermined time (e.g., -1 minute ~ +1 minute) at around the time corresponding to
the user-touched position. The section DD, which is specified forward and backward at

an area around, for example, a perimeter of the user-touched position represents a
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position in a direction of the timeline bar T_bar3. In FIG. 3, the timeline bar T_bar3
may be represented right and left (instead of forward and backward), because the
timeline bar T_bar3 is placed horizontally. The timeline bar T_bar3 may be rep-
resented in various different ways depending on its orientation. For example, up and
down for a vertically represented timeline bar, or as desired, such as in a diagonal time
line bar.

For example, in the case where the specified section is identified as a length on the
timeline bar T_bar3, if the user touches a specific position on the timeline bar T_bar3,
a timeline slider T_slider3 is shifted to the user-touched position, and the timeline bar
T_bar3 may be distorted in the form of a zigzag curve right and left (e.g., forward and
backward) by 1 cm (a total of 2 cm) at around the position of the shifted timeline slider
T slider3.

Similarly, in the case where the specified section is specified as a predetermined time
at around the time corresponding to the user-touched position, if the user touches a
specific position on the timeline bar T_bar3, the timeline slider T_slider3 is shifted to
the user-touched position, and the timeline bar T_bar3 may be distorted in the form of
a zigzag curve forward and backward (e.g., right and left) by 1 minute (a total of 2
minutes) at around the time of content, which corresponds to the position of the shifted
timeline slider T _slider3.

In the present invention, the "user-touched position" refers to the position (i.e. area)
of the display where the user’s touch is detected, and it means the approximate area,
not an exact point where the user’s contact is made, because the user may not ac-
curately touch a specific position on the timeline bar T_bar3 because of his or her large
fingertip which is actually greater than the timeline bar T_bar3. In many cases, the
position of the touch on the display screen may be detected as a specific area rather
than a specific point, and as a method for determining the point corresponding to the
user-touched area of the screen is well-known to the artisan, so a detailed description
thereof will be omitted herein. The terms ‘substantially the same position” and
“substantial position” as used herein may be understood from the same point of view.

The distorted section DD is preferably much longer in length than the section DD on
the undistorted timeline bar T_bar3. Therefore, the user may freely and finely shift the
timeline slider T_slider3 in the distorted section DD by touching and/or dragging a
specific position on the timeline bar T_bar3 within the distorted section DD with his or
her fingertip.

FIGs. 4A to 4C show some non-limiting examples of shifts of a timeline slider on the
timeline bar shown in FIG. 3 according to an exemplary embodiment of the present
invention.

For example, FIG. 4A shows a distorted section DD1 occurring on the timeline bar
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T_bar3 by the initial user’s touch. FIG. 4B shows a shift of the timeline slider
T_slider3 and a change in distorted section DD2 of the timeline bar T_bar3 when the
user drags in the direction of the timeline bar T_bar3 after the occurrence of the
distorted section DD1.

FIG. 4C shows a shift of the timeline slider T_slider3 when the user makes a drag in
a direction different from the direction of the timeline bar T bar3 after the occurrence
of the distorted section DDI1.

The user may desire to select another section DD2 other than the distorted section
DD1 even after a specified section of the timeline bar T_bar3 is distorted as he or she
touches a specific position on the timeline bar T_bar3. In other words, it is important to
determine whether the user wants to select the distorted section DD1 or the undistorted
section DD2 after the occurrence of distortion.

Therefore, it is important to distinguish one case where the user selects the distorted
section DD1 of the timeline bar T bar3, from another case where the user selects the
undistorted section DD2. To this end, in the presently claimed invention, the distorted
section of the timeline bar T_bar3 should be different from the undistorted section of
the timeline bar T_bar3 in terms of the direction.

For this purpose, as shown in FIGs. 4A to 4C, the pattern of the distorted section may
be formed in a zigzag substantially perpendicular to the timeline bar T_bar3 that
progresses horizontally. If the pattern of the timeline bar T_bar3 in the distorted
section DD is set to be different from that in a section other than the distorted section
DD1 in this way, it is possible to determine whether the user shifts the timeline slider
T slider3 within the distorted section DD1 or whether the user shifts the timeline slider
T_slider3 to the section DD2 other than the distorted section DD1, along a touch or
drag direction (i.e., along the user’s gesture).

As a result, the present invention distorts the timeline bar T_bar3 in a nonlinear
pattern only in the section around the position that the user selects on the timeline bar
T_bar3 which is linear prior to being distorted, so the user may very finely select the
play position of the content with ease by selecting a specific position on the distorted
timeline bar T_bar3. As shown in FIG. 4C, if the user makes a drag or touch with his
or her fingertip in a direction other than the original direction of the timeline bar
T_bar3 after the distorted section DD1 is generated due to the user’s touch, it is to shift
the timeline slider T_slider3 to a position within the distorted section DD1. On the
contrary, if the user makes a drag or touch with his or her fingertip in the original
direction of the timeline bar T_bar3 as shown in FIG. 4B, it may be determined that the
user wants to select a section DD2 other than the distorted section DD1.

The expression “a drag direction corresponds to a direction of the timeline bar

T_bar3” as used herein does not mean that the drag direction is exactly the same as the
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direction of the timeline bar T_bar3, but means that the drag direction is substantially
the same as the direction of the timeline bar T_bar3 within a predetermined error
range. A non-limiting example of such a predetermined error range could be within a
certain distance or an angle within five degrees of the horizontal line.

By determining whether or not the user selects the distorted section, the proposed
timeline-based content control method and apparatus may perform a function of
shifting the distorted section. In other words, if the user makes a drag or touch with his
or her fingertip in the original direction of the timeline bar T_bar3 after the distorted
section DD1 is generated, a distorted section DD2 varies (or is shifted) depending on
the drag or touch position. For example, after the distorted section DD1 with a
specified length is generated at around the position that is initially selected on the
timeline bar T_bar3 by the user’s touch, as the user makes a drag with his or her
fingertip in the direction of the timeline bar T_bar3, the distorted section DD2 with a
specified length may be generated again at around the position of the dragged fingertip.
If the distorted section DD2 with a specified length is generated again at around the
position of the dragged fingertip as the user makes a drag with his or her fingertip in
the direction of the timeline bar T bar3, the nonlinear timeline bar T bar3 can make it
possible to enable a fast search over the entire area of content, similar to the existing
linear timeline bar T barl, and also enable a fine search in the distorted section DD?2.

FIGs. 5A to 5E show an exemplary method of adjusting the strength of distortion and
the range of a distorted section on the timeline bar shown in FIG. 3 according to an
exemplary embodiment of the present invention.

It the foregoing description, it is assumed that the distorted section is specified in
advance depending on its length or time on the timeline bar T_bar3. For example, if
the distorted section is specified on the timeline bar T_bar3 on the basis of any one of
the length and time, the strength of distortion may be set constant. In other words,
since the distorted section of the timeline bar T_bar3 is constant in pattern, the
distorted section does not need to be changed in pattern. Therefore, the distorted
section is distorted in the constant strength and pattern regardless of content.

In the coming years, users may easily enjoy very diverse and vast amount of content
in quantities unknown heretofore. This diversity of content may make it difficult to
enable a fine search only with the timeline bar T_bar3 on which the distorted sections
DD, DD1 and DD2 are generated in the same pattern as shown in FIGs. 3 and 4A to
4C. In other words, with regards to the timeline bar T_bar3 on which the distorted
sections DD, DD1 and DD2 with a constant pattern are generated, the distorted
sections DD, DD1 and DD2 with the same pattern are generated for both 10-hour
content and 10-minute content, making it difficult for the user to quickly and finely

search content. In particular, a search section where the length is represented on the
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timeline bar T_bar3, may vary depending on the size of content. A 1-cm length on the
timeline bar T_bar3 may represent 10-minute information for specific content (e.g.,
content with audio clips), but may represent 1-minute information for larger content
(e.g., content with video clips).

Therefore, the presently claimed invention makes it possible to adjust the strength of
distortion and the range of distorted section in various different ways so as to enable a
fast and fine search for a variety of content.

In FIG. 5A, (a) represents low-strength distortion, (b) represents mid-strength
distortion, and (c) represents high-strength distortion. As the distortion strength is
higher, the length of a timeline bar T_bar4 in the distorted section is longer, making it
possible to search the content more finely.

Depending on content, the strength of distortion may be automatically set, or may be
specified by the user. When the distortion strength of content is automatically set, the
strength may be automatically set depending on the size (e.g., the length, or the number
of pieces) of content, at a predetermined ratio or using a predetermined algorithm. Not
only the strength of distortion, but also the range of distorted section may be auto-
matically set. The strength of distortion represents how finely the user may search
content in the distorted section, and the range of distorted section represents a specific
section in the entire section of content, which will be distorted.

According to an exemplary aspect of the present invention, when the strength of
distortion and the range of distorted section are specified by the user, the strength of
distortion may vary depending on the user’s touch time and/or touch strength (e.g.,
touch pressure). For example, if the user first touches a specific position on the
timeline bar T bar4, the timeline bar T bar4 is distorted at around the user-touched
position as shown in (a). If the user keeps the touch, the strength of distortion and the
range of distorted section may increase with the respectively increased touch time as
shown in (b) and (c). Thereafter, if the user shifts or releases the touch, the strength of
distortion and the range of distorted section, which have varied up to then, will be kept,
and thereafter, the user may make a fine search. Although it is assumed herein that the
strength of distortion and the range of distorted section vary depending on the touch
time, the strength of distortion and the range of distorted section may vary depending
on the touch strength, such as touch pressure. In addition, with a combination of the
touch time and the touch strength, the range of distorted section may vary depending
on the touch time, while the strength of distortion may vary depending on the touch
strength.

For an event trigger based on the distortion, a delay touch may be used in which the
user touches substantially the same position for a predetermined time. The per-

formance may be minimized by setting a predetermined touch trigger time to ‘0’, and
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the strength of distortion and the range of distorted section may increase with the touch
time. Referring now to FIG. 5A, the proposed zigzag-type distortion includes a
plurality of curves, and for the same X-axis, the real length of the nonlinear timeline is
much longer than that of the conventional linear timeline. Therefore, the volume of
content, which corresponds to the unit length of the timeline, is relatively small. For
example, when the user shifts or drags the timeline bar with his or her fingertip by a
predetermined length, the volume of content may vary relatively small. With use of the
proposed nonlinear timeline based on this principle, the user may finely adjust or ma-
nipulate the content only with his or her fingertip. In the present invention, the
distorted curves are defined as a focus area, and the linear portions are defined as a
context area. A ratio of these areas may vary depending on the user’s settings. In other
words, the user may drag the touch in the context direction (which, for the purposes of
this discussion) is in a direction of the conventional X-axis) and the focus direction
(which, for the purposes of this discussion) is a direction of the distorted curves),
making it possible to differentially adjust the content depending on the user’s selection.

The event trigger may occur, when the user’s touch occurs with a predetermined
pressure or more, when the user makes a specific gesture, or when the user makes a
double touch on substantially the same position.

FIG. 5B shows a series of steps in which nonlinear distortions occur according to an
exemplary embodiment of the present invention. It is shown that as time goes by (see a
down arrow), the displayed timeline bar is distorted more and more. In this case the
distortion is increased in size. The horizontal line represents a timeline bar. A user in-
terested section may occur while a slider (not shown) shifts along the timeline bar.
Then, the user will touch a specific position on the timeline bar within the section,
triggering an event trigger.

Thereafter, the user makes a drag as an action continuing from the touch. The drag
occurs to get away from the timeline bar, so the timeline bar in the user-touched
position will be extended along the position of the drag.

In the step where the nonlinear distortion occurs, the timeline bar is extended or
distorted to pass the position of the drag in a predetermined section. In the prede-
termined section, the timeline bar may be distorted in the form of broken lines passing
the position of the drag. However, the present invention is not limited thereto, and
many other different patterns including curves may be applied to the invention.

In the present invention, the strength of distortion and the range of distorted section
may be adjusted in various ways to enable a fast and fine search for a variety of
content.

As the current position of the touch-and-drag becomes increasingly farther away

from the timeline bar, a fineness of the user interested section increases more and
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more. The width (or range) of the user interested section may also be set to increase
according thereto. In the present invention, the user interested section may be set in
advance, may vary during occurrence of distortion, and may vary in proportion to the
drag getting away from the timeline bar.

When audio and video clips are played along the distorted timeline bar, they may be
played, for example, at a speed that is slower than a normal speed in the user interested
section according to its length, making it possible for the user to adjust the fineness in
a variety of ways by setting his or her desired interested section.

The strength of distortion may be automatically set depending on the content, or may
be specified by the user. When the strength of distortion is automatically set depending
on the content, the strength of distortion may be automatically set depending on the
size (e.g., the length, or the number of pieces) of content, at a predetermined ratio or
using a predetermined algorithm. Not only the strength of distortion, but also the range
of distorted section may be automatically set. The strength of distortion represents how
finely the user may search content in the distorted section, and the range of distorted
section represents a specific section in the entire section of content, which will be
distorted.

FIG. 5C shows a method in which a user sets or decides a fineness of his or her in-
terested section and then adjusts the user interested section by horizontally shifting the
user interested section. When the user touches the user interested section and hori-
zontally shifts it, the user interested section may be shifted, with the width of the user
interested section fixed.

Referring now to FIG. 5D, as an example of an event trigger, a predetermined
threshold is set around the timeline bar, and distortion occurs when the user touches
the timeline bar and drags it out of the threshold area.

The solid line represents the timeline bar, and the dotted lines represent a threshold
based on which it is determined whether the set distortion occurs.

When a timeline slider is placed to shift left and right, its shift in the left/right
direction is a simple shift on the timeline bar, and if the timeline slider is spaced apart
from the timeline bar by a predetermined length or more, it may be considered a
change in fineness. The phrase “distance from a timeline bar” as used herein may refer
to the shortest distance (or vertical distance) from a point to a straight line or a curve,
as defined in the general mathematics.

The present invention provides at least the following advantageous effects that are
unknown and non-obvious. When the user attempts to horizontally shift the timeline
slider on the timeline bar, a change in the timeline bar (e.g., dynamic distortion) should
not occur, contrary to the attempt. In order to clearly distinguish the shift on the

timeline bar from the change in the timeline bar (e.g., dynamic distortion), a specific
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area is considered as a trigger area, and a change mode is active only when the timeline
slider is spaced apart from the timeline bar by a predetermined value.

The present invention is characterized to dynamically distort the timeline bar and
keeps the dynamic distortion. As shown in FIG. 5E, if the timeline slider is spaced
apart from the timeline bar by a predetermined length or more even after the distortion,
it is possible to re-distort the timeline bar, considering the separation as a change in
fineness.

In other words, if a re-touch is shifted back to the original position, it will get out of
the threshold, causing a change in the timeline bar, and if the re-touch is shifted within
a reset threshold, a fineness of the timeline bar enables a shift of the timeline slider,
typically but not necessarily back to its original scale.

In the presently claimed invention, if there are top and bottom areas that can be
spaced apart from the timeline bar as described above, a resolution of the timeline bar
may be adjusted by making a drag gesture in these areas, enabling more fine scanning
and browsing. In particular, the user may adjust the fineness (or resolution) of the
timeline bar without delay touch, improving work efficiency. Moreover, the brightness,
color, etc. of the timeline bar can be adjusted. IT is also within the spirit and scope of
the claimed invention that a sound can also be output while the timeline bar is being
adjusted. In addition, the user may play content after setting the fineness in advance,
confributing to an increase in utilization of learning content. With use of the triangular
timeline bar which is simpler than the conventional zigzag timeline bar, the user may
easily recognize the fineness and conveniently drag the timeline bar.

The artisan understand and appreciates that other shapes can be used, including sub-
stantially circular, wherein a full revolution could return the timeline to its original
image, In particular, when the timeline bar is randomly distorted in the form of zigzag,
its extension is limited due to the characteristics of the timeline bar that is placed
adjacent to the bezel. However, in the present invention, free extensions are possible
because the extension may be made only in a user’s intended direction.

In the presently claimed invention, a section where there is important content may be
extended, and a drag may be made slowly in the section, and this may be used for a
scroll bar of document, making it possible to store the importance of each section of
the document and to easily deliver it to other people.

FIG. 6 shows an enlarged distorted section according to an exemplary embodiment
of the present invention.

As described above, when the range of distorted section and/or the strength of
distortion vary, the timeline bar T_bar4 in the distorted section may be dense (or fine).
This may bypass the range or strength of the distorted section of the invention to allow

the user to easily make a fine search even at a low resolution. Accordingly, in FIG. 6,
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when compared to other sections, the distorted section DD3 may be relatively enlarged
and displayed. Because the distorted section DD3 may be relatively enlarged compared
to other sections, the user may easily select or touch the distorted section DD3 on a
timeline bar T_bar5 even with his or her large fingertip, enabling more fine search. The
extension of the distorted section DD3 may be achieved upon each occurrence of
distortion, or may be achieved only when the strength of distortion is greater than or
equal to a predetermined reference value.

FIGs. 7A to 7TH show distorted timelines in various different forms according to an
exemplary embodiment of the present invention. All of the distorted timelines are
shown in various different forms, as shown in FIGs. 7A to 7D, have a longer length
than the conventional linear timeline in a specific area, making it possible for the user
to finely control video clips with his or her fingertip, especially with a touch gesture.
The distorted timeline should be visually, audibly, or even tactilely distinguishable
from its original linear timeline, to remove the ambiguity that the user may suffer from
in recognizing the distorted section.

Referring now to FIGs. 7E to 7H, the strength of distortion is lower as the distorted
point is farther away from the starting point of the distortion, minimizing the het-
erogeneity with the existing linear timeline bar.

The proposed timeline-based content control method based on the foregoing
principles of the present invention will be described with reference to accompanying
drawings.

FIG. 8 shows a timeline-based content control method according to an exemplary
embodiment of the present invention.

Referring now to FIG. 8, in the timeline-based content control method, a linear
timeline bar is generated and displayed on a touchscreen in step S10. Thereafter, if a
user’s touch is detected on the timeline bar, the user touched position is determined in
step S20. If the user touched position is determined, a specified section of the timeline
bar is distorted at around the user touched position in step S30. The range of the
distorted section and the strength of distortion may vary, as described above. If the user
touches substantially the same position on the timeline bar for a predetermined time or
more, the timeline bar may be distorted starting at the position. The technical meanings
of distortion of the timeline bar and a definition thereof have been described above.
For example, the distortion may be classified into curved distortion including one or
more curves, and broken-line distortion in which a plurality of broken linear timeline
bars are connected at a specific angle. Particularly, in the present invention, the
strength of distortion may be set after the generation of the timeline.

Thereafter, it is determined in step S40 whether the user’s drag direction is the same

as the direction of the linear timeline bar. If the user’s drag direction is the same as the
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direction of the linear timeline bar, a distorted section is shifted along the drag
direction in step S50. Thereafter, the user’s drag direction is determined again in step
S40.

However, if the user’s drag direction is not sensed as being in the same as the
direction of the linear timeline bar, a position corresponding to the user’s touch is
searched for in the distorted section in step S60. The term ‘search’ may be used in
various different meanings depending on the content. For example, in the case of
video, video clips corresponding to the position on the timeline bar may be displayed.
In the case of audio, voice information of audio clips corresponding to the position
may be output.

To accomplish the above or other objectives, the present invention also provides a
timeline-based content control apparatus.

FIG. 9 is a block diagram of a timeline-based content control apparatus according to
an exemplary embodiment of the present invention.

Referring now to FIG. 9, the timeline-based content control apparatus includes a
distortion generator 210, a controller 220, and a command unit 230. The distortion
generator 210 generates a nonlinear distortion in a specific section on the timeline bar
depending on one or more sensed events. The controller 220, which is a processor or
microprocessor comprising hardware, changes a distorted section on the timeline bar or
shifts the timeline slier depending on the user’s selection gesture corresponding to the
shape of the timeline bar, and controls a touch screen 100. The command unit 230
generates a content control signal depending on the shift of the timeline slider on the
timeline bar. The apparatus, can be, for example, a mobile phone, tablet computer,
portable communication terminal, Personal Digital Assistance, notebook or desktop
computer, virtually any electronic device with a touchscreen and a microprocessor
configured for a timeline bar operation to control operation of an item.

The nonlinear distorted timeline may be classified into a curved timeline including
one or more curves, and/or a broken-line timeline in which two or more timelines are
connected at a specific angle. A description thereof has been made above. In an
exemplary embodiment of the present invention, the event may be a touch event
occurring on the touch screen 100, and examples of the touch event have been
described above.

Examples of the forms of a timeline, the generated events, and shift speeds of a
timeline bar have been described above.

The proposed timeline-based content control method and apparatus generates
dynamic distortion of a timeline bar displayed on a touch display, and the content may
be video clips containing visual information and/or audio clips containing voice in-

formation. Therefore, the proposed timeline-based content control method and
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apparatus may be used as a method and apparatus for controlling video clips and/or
audio clips. The rate, speed, beginning, fast forwarding, rewinding, etc., are, for
example, adjustable by operation of a slider or movement of a finger or stylus along
the timeline bar, and can be finely and/or even coarsely adjusted in a distorted area of
the timeline bar, the distorted area can be a nonlinear portion of control.

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.
Under no circumstances is a broadest reasonable interpretation of the appended claims
to include a non-statutory interpretation such as a series of mental acts or manual steps,
as such a non-statutory interpretation is inconsistent with the invention disclosed by the
present specification.

The proposed timeline-based content control method may be implemented in
computer-readable codes recorded in a computer-readable recording medium. The
computer-readable recording medium includes any kind of recording devices in which
data that can be read by a computer system is stored. Typical examples of the
recording medium may include Read Only Memory (ROM), Random Access Memory
(RAM), Compact Disc-Read Only Memory (CD-ROM), magnetic tapes, floppy disks,
optical data storage devices, etc., and may also include transmission of carrier waves
(e.g., transmission over the Internet). As for the computer-readable recording medium,
computer-readable codes are stored and executed in the computer systems connected
over the network in a distributed manner.

As is apparent from the foregoing description, the proposed timeline-based content
control method and apparatus using dynamic distortion of a timeline bar, and a method

and apparatus for controlling video and audio clips using the same, may generate a
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nonlinear long timeline in various patterns, which has a longer length than the existing
linear timeline, by dynamically distorting a user-desired search section on the linear
timeline, making it possible to enable fine manipulation on small devices with a small
screen, such as mobile communication terminals, video players, PDA's, tablet
computers, etc., and enable effective content control and manipulation of content to be
output, which may include but is not limited to being displayed, redisplayed, or
currently being displayed in a specified section on large devices with a large screen.
The invention may comprise an editing tool, where one can manipulate content that is
subsequently saved, or output to another device or devices, in addition to or in lieu of
being output on a touchscreen. For example, a mobile communication terminal may
function as an editing tool. In addition, the range of distorted section and the strength
of distortion may be dynamically adjusted by making a touch for a predetermined time
or more, enabling variable and fine adjustment of the timeline bar depending on the
user’s selection. Moreover, as for the proposed manipulation, the novel timeline is sub-
stantially the same in shape as the ordinary timeline, so the user may easily intuitively
recognize the timeline. The proposed structure may be achieved by machine executable
code read stored on a machine readable medium and executed by a processor .
Moreover "user touch" does not have to be actual touch and includes contact by a
stylus and in either case shall be understood to be positioning substantially within
proximity to the surface of the touchscreen to be detected as touch by the touchscreen.
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. For example, it is also within the spirit and scope of the invention that a
predetermined amount of pressure sensed as being exerted on the touchscreen can be
used to vary the nonlinear distortion alone or in conjunction with a time in which the
detected touch remains at the same position of the screen. In such a case there can be a
pressure threshold for a particular time, therefore using two items (pressure and time)
as a basis for varying the range of nonlinear distortion and two thresholds. Moreover,
the timeline according to the present invention can be dynamically generated and
further modified based on sensed contact on the display, It is also within the spirit and

scope of the invention that the different timeline bars can retrieved from storage.
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Claims

A method for controlling an output of content based on a timeline in a
timeline-based content control apparatus with a touch screen,
comprising:

generating by a controller (220) and displaying a linear timeline bar
(S10) on a touch screen (100) regardless of a size or duration of an
output of a content;

detecting by the controller (220) a touch on the timeline bar (S20);
nonlinearly distorting (S30) by a distortion generator a predetermined
section (DD1) of the timeline bar being displayed by the display screen,
the predetermined section (DD1) including the touch-detected position
on the timeline bar; and

performing by the controller a fine search for a particular position
within the content corresponding to the touch position in the distorted
(S60) or shifting display of the distorted section (S50) depending on a
sliding direction of the detected touch.

The method of claim 1, characterized in that the nonlinearly distorting
comprises distorting display of the timeline bar (T_bar3) in a form of a
curve in the predetermined section (DD1).

The method of claim 2, characterized in that display of the prede-
termined section of the timeline bar is distorted in a form of at least one
of a zigzag curve or a spiral or a spring.

The method of claim 1, characterized in that the nonlinearly distorting
comprises distorting display of the predetermined section of the
timeline bar in a form of a plurality of broken lines in the prede-
termined section (DD1).

The method of claim 1, characterized in that the nonlinearly distorting
comprises nonlinearly distorting a display of a length section which is
specified forward and backward in a direction of the linear timeline bar
at around the touch-detected position.

The method of claim 1, characterized in that the nonlinearly distorting
comprises nonlinearly distorting a display of a time section which is
specified forward and backward in a direction of the linear timeline bar
at around the touch-detected position.

The method of claim 1, characterized in that the nonlinearly distorting
comprises nonlinearly distorting display of the predetermined section

(DD1) when the detected touch remains at a same position of the touch
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screen for a predetermined duration or longer.

The method of claim 7, characterized in that the nonlinearly distorting
comprises increasing an amount of distortion of the nonlinearly
distorted section on the linear timeline bar based on a time that the
detected touch remains at the same position of the touch screen.

The method of claim 7, characterized in that the nonlinearly distorting
comprises varying a range of the nonlinearly distorted section and a
strength of the distortion depending on a duration that the detected
touch lasts at the same position of the touchscreen.

The method of claim 7, characterized in that display of the nonlinearly
distorting comprises varying a range of the nonlinearly distorted section
and a strength of the distortion on the linear timeline bar depending on
a time for which the detected touch remains at the same position.

The method of claim 1, characterized in that the nonlinearly distorting
comprises nonlinearly distorting display of the predetermined section
(DD1) on the linear timeline bar when a predetermined event trigger
occurs.

The method of claim 11, characterized in that the event trigger occurs
when the detected touch occurs with a predetermined pressure or more,
when the user makes a specific gesture, or when the user makes a
double touch on substantially the same position.

The method of claim 1, characterized in that the nonlinearly distorting
comprises varying a strength of the nonlinear distortion depending on a
size of content, which corresponds to a length of the linear timeline bar.
The method of claim 1, characterized in that the performing a fine
search and shifting the distorted section comprises:

determining whether the user’s touch is shifted in the same direction as
a direction of the linear timeline bar;

searching for a position corresponding to the user-touched position in
the distorted section, if the detected touch is shifted in a direction
different from the direction of the linear timeline bar; and

shifting the distorted section in a shift direction of the detected touch, if
the detected touch is shifted in the same direction as the direction of the
linear timeline bar.

The method of any one of claims 1 to 14, characterized in that the
content comprises at least one of:

consecutive data of volume, brightness and chroma,

a video clip; and
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an audio clip.

A timeline-based content control apparatus comprising:

a touch screen (100) for displaying a linear timeline bar (100) re-
gardless of a size or a duration of content in which the touchscreen
(100) detects a touch on a surface displaying the timeline bar;

a distortion generator (210) for nonlinearly distorting a predetermined
section of the displayed timeline bar around a predetermined area of the
touch-detected position on the timeline bar; and

a controller (220) configured for generating and controlling a display of
the timeline bar by the touchscreen (100) and for changing a display of
a distorted section on the timeline bar or shifting a timeline slider
depending a sensed selection gesture corresponding to the shape of the
timeline bar;

a command unit (230) for performing a fine search of the content and
shifting the distorted section depending on a sensed direction of a
sliding contact on the touchscreen.

The apparatus according to claim 16, wherein the content comprises at
least one of:

consecutive data of volume, brightness and chroma,

a video clip; and

an audio clip.
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