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SYSTEM AND METHOD FOR VIDEO FRAME MARKING

FI_ELD_'OF INVENTION

The present invention rélates to a system and.a method for marking video
frames. ‘

BACKGROUND

A popular recreational activity which people engage ih at home is the
watching of movies and/or television programs on their télevision set.
Nowadays, the movies/television programs may typically be consumed either
from disc media sources (DVD, VCD,,~BIu-Ray, and so fbrth), or from
streaming content from a’ content provider. The variety of available
movies/television programs is extensive, and it is nearly impossible for a
person to watch everything of interest in view of time Contraints facing a
person engaging in recreational activities. It would thus be desirable if the

issue of time constraints could be addressed.

During the Consumption of the movies/television programs, it is typical that
people enjoy some portions of movies/television programs more than other
portions. At the moment, it is necessary to take note of time instances of the -
ehjoyable portions such that it becomes possible to locate the enjoyable
portions and by scrolling through the movies/television programs by using a
time scale. This is inconvenient in relation to taking note of the enjoyable

portions and subsequently locating the enjoyable portions.

In addition, the consumption of movies/television programs is currently a
personal endeavour with little input from external parties in relation to the
content of the movies/television programs. It would be useful if there was
input from external parties in relation to the content of the movies/television

programs especially in relation to “must-see” portions of the movies/television
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programs. Furthermore, having knowledge of “must-see” portions of the

movies/television programs would be useful to people who are unable to find

sufficient time to consume the movies/television programs in their entirety.

:Thus, the present invie:nt_‘ion aims to both enable convenient access to

eihjoyable' portions of mUItimedia content and aid people who. do not have

sufficient time to consume multimedia content in their entirety.
SUMMARY

In a first aspect, there is provided a system for video frame rﬁarking. The’
syvsterh includes a display with content shoWing a set of chronologically.
Qrdere‘d video frames from a video in an orderly arrangemerﬁ, with a time |
interval> between conse‘cutive video frames in the set of chrénologically 3
ordered video frames being a common predetermined interval; and a user
interface for selecting a video frame on the display and for tagging a video
frame of the video with a first frame marker. It is preferable that the tagged

video frame is visually perceptible in the set of chronologically ordered video

- frames shown in the display. It is advantageous that the orderly arrangement

allows the set of chronologically ordered video frames to be viewable on the

display without any scrolling.

Preferably, the video frame tagged with the first frame marker is incorporated
into the set of chronologically ordered video frames when none of the video
frames in the set of chronologically ordered video frames is identical to the
tagged video frame. The set of chronologically ordered video frames may be
generated subsequently from pre-processing of the video. The first frame

marker may be a secondary boundary of a video frame.

The selection of each video frame preferably causes playback of an excerpt
of the video with a duration of the common predetermined interval. The video

frame may denote a scene from a portion of the excerpt of the video, such as,
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for example, start, middle and end. It is advantageous that the excerpts of the

video of each tagged video frame is combined using the user interface to
generate a concise representation of the video. The concise representation

of the video may be in :a'form where excerpts of the video of each of the
Etagged video frames.afe played back at a normal rate while excerpts of the
video of each of other video frames are played back at an accelerated rate.

The content on the display may be accessible by a plurality of users via a

network connection.

Advantageously, a popularity of a video frame amongst the plurality of users

is-visually denoted. The visual denotation of the popularity may be by using

,i_ndicia:. The popularity _of the visually- denoted video frame may be

dete-rmined from a tagging count of a video frame by the plurality of users.

It is also advantageous that a video frame without at least one visible feature
is replaced with another video frame with at least one visible feature from the

excerpt of the video which is played back when the video frame in the without

_ at least one visible feature is selected.

In a second aspect, there is provided a method for video frame marking. The

. method includes displaying content of a set of chronologically ordered video

frames from a video in an orderly arrangement, with a time interval between

‘consecutive video frames in the set of chronologically ordered video frames

being a common predetermined interval; perusing the video; tagging a video
frame from the video with a first frame marker; incorporating the tagged video
frame into the set of chronologically ordered video frames when none of the
video frames in the set of chronologically ordered video frames is identical to
the tagged video frame; and selecting each video frame to cause playback of
an excerpt of the video with a duration of the common predetermined interval.
The generating of the set of chrono‘logically ordered video frames may be

performed subsequent to pre-processing of the video. The orderly
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arrangement may allow the set of chronologically ordered video frames to be

viewable on the display without any scrolling.

EThe first frame marker may be a secondary boundary of a video frame. Each

’\}ideo frame may denote{ a scene from a portion of the excerpt of the video,

such as, for example, start, middle and end. The method rhay further include’
combining the excerpts of the video of each tagged video frame to generate
a concise representation of the video. The concise representation of the
video may be in a form where excerpts of the video of each of the tagged
video frames are played back at a normal rate while excerpts of the video of

each of other video frames are played back at an accelerated rate.

I_h,the 1method, the cOnte‘nt on the display is accessible by a plurality of users: :

via a network connection.

The method may also further include adding an indicia to a video frame to
visually denote a popularity of the tagged video frame amongst the plurality
of users. The popularity of the video frame may be determined from a tagging

count of a video frame by the plurality of users.
BRIEF DESCRIPTION OF THE DRAWINGS

lh order that the present invention may be fully understood and readily put
into practical effect, there shall now be described by way of non-limitative
example only preferred embodiments of the present invention, the

description being with reference to the accompanying illustrative drawings.

Figure 1 shows a schematic view of a system of the present invention.

Figure 2 shows an overview of the system of Figure 1 being deployed in a
network.

Figure 3 shows a representation of content shown on a display of the system

of Figure 1.
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Figure 4 shows a process flow of a method of the present invention.

DESCRIPTION OF PREFERRED EMBODIMENTS

’R'eferring. to Figure 1, thére is provided a schematic view of a system 20

for video frame marking. Figure 2 shows an overview of the system 20
being deployed in a nétwork. In addition, Figure 3 shoWs a non-limiting
representation of content presented on a display 22 of the system 20.
Repeated references will be made to Figures 1 — 3 when describing the

system 20 in subsequent paragraphs of this section.

The system 20 may be:u'sed for créating virtual markings on video frames
40 in a manner akin to “bookmarking”'the video frames 40 for ease of
access‘ to a self-defined portion(s) of a video. The systém 20 includes a
display 22. The bigger a screen size of the display 22, the better the usability
of the system 20. This is because a bigger screen size of the display 22 will
correspondingly lead to a more expansive view for contents shown on the

display 22, which correspondingly leads to a clearer view for the contents

. shown on the display 22. The display 22 may present contents showing a set

of chronologically ordered video frames 40 from a video in an orderly

- arrangement, with a time interval between consecutive video frames in the

set of chronologically ordered video frames 40 being a common
predetermined interval. The set of chronologically ordered video frames 40 is
generated subsequently from pre-processing of the video. The pre-
processing of the video may include both assessing a duration of the video,
and identification of visible features on a frame-by-frame basis for the video.
Contents of the video without visible features (eg. frames with a mono-
coloured screen) may be marked out such that those frames 40 are not
shown on the display 22 as such frames 40 would not be useful when used in
the set of chronologically ordered video frames 40 since nothing perceptible

can be obtained from viewing such a frame 40.
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The time interval between consecutive video frames 40 may range from, for

instance, thirty seconds to five minutes. It should be appreciated that the time

,in:terval may depend oh a duration of the video such that a longer time
: 'Fin:ferv'al is employed wh'en;the video is of a longer duration. Figure 3 shows a

plurality of video frames 40 displayed on the display 22. The orderly

arrangement of the video frames 40 may allow the set :of chronblo’gically
ordered video frames 40 to be viewable on the display 22 without a need for
any scrolling. While the plurality of video frames 40 is shown in a grid-like
arrangement in Figure 3, it should not be limited to such an arrangement.
Any arrangement of the video frames 40 which allows the set of

chronologically ordered video frames 40 to be viewable on the display 22

without a need for any sCrQIIing would be usable.;

fhe»syéterﬁ 20 may also include a user interface 24 for selécti'hg a video
frame 40 shown on the display 22 and for tagging the video frame 40 of the
video with a first frame marker 42. The tagging of the video frame 40 may be
carried out with the user interface 24 while perusing contents of the video.
The first frame marker 42 may be a secondary boundary of a video frame (as
shown in Figure 3). it should be appreciated that the secondary boundary

need not follow a pattern/colour of a perimeter of the tagged video frame 44,

- and may be in 'any form which causes the tagged video frame 44 to be

noticeable in the display 22 without undue difficulty.

The user interface 24 may be accessible using, for example, gesture
recognition, a remote controller, a keyboard, a touch sensitive panel, and so
forth. The selection of each video frame 40 using the user interface 24
causes playback of an excerpt of the video with a maximum duration identical
to the common predetermined interval. It is appreciated that the video frame
40 denotes a scene from a portion of the excerpt of the video, such as, for .
example, start, middle or end of the excerpt. In addition, a video frame 4‘_0‘ -'
without at least one visible feature may replaced with another video frame 40

from the excerpt of the video with at least one visible feature.
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The video frame 40 tagged with the first frame marker 42 is incorporated into

- the set of ¢hronologically ordered video frames 40 when none of the video

?frémes 40 in the set of chronologically ordered v&ideo frames 40 is identical to

the tagged video frame 44. Neighbouring video frames 40 of the incorporated
fagg_ed video frame 44 may be deleted to maintain an arrahgement of the set
of chronologically ordered video frames 40 such that the set of
chronologically ordered video frames 40 are viewable on the display 22

without a need for any scrolling.

The tagged video frame :44 is visually perceptible in the set of chronologically

‘ordered video frames 40 shown in the display because of the appearance of

the first frame marker 42. It is advantageous that the tagged video frames 44
are visﬁally perceptible as they may represent portions in thé vided that are
“bookmarked” for quick access by the user. These portions in the video may
be deemed by the user to be either favourite or important portions of the
video. Furthermore, it would be advantageous that the excerpts of the video

of each of the tagged video frames 44 are combined using the user interface

. 24 to generate a concise representation of the video. The combination of the

tagged video frames 44 may be in a chronological order. Such a concise
representation of the video would include portions which are either a
favourite of, or important to the user and would be a time-saving manner of

consuming contents of the video since only the user's important/favourite

‘portions of the video are consumed. The concise representation of the video

may alternatively also be in a form where excerpts of the video of each of the
tagged video frames 44 are played back at a normal rate while excerpts of
the video of each of other video frames 40 are played back at an accelerated
rate (for example, at least eight times the normal rate). It should be
appreciated that the greater the accelerated rate, the more choppy thé :
appearance of the trahsi.tioning of the 'framesj in the video excerpt. This
alternative form advantageously minimizes confusion of the user viewing the

concise representation of the video as the user is typically still able to view
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the video in an intended sequence, albeit at varying rates throughout the

video. The minimisation of confusion may aid in enhancing the user's

| ;urjderstandi_ng of the context of the video.

Réferring to Figure 2, in the system 20, the content on the display 22 may be

accessible by a plurality of users via a network connection. Three users are
shown using a first system 20(a), a second system 20(b) and a third system
20(c) respectively. Each of the aforementioned systems 20(a), 20(b), 20(c)
are identical to the system 20 as described in the preceding paragraphs.
Each of the aforementioned systems 20(a), 20(b), 20(c) are shown
connected to a central 'server 30 via the internet 32. In this .instance, the
video may: be streamed from the central server 30 to each of the -
aforementioned systems 20(a), 20(b), 20(c). It should be noted that mo.re',

than three systems 20 may:be connected to the central server 30.

In this instance when the system 20 is connected to the central server 30 via

the internet 32, a popularity of the video frame 40 amongst the plurality of

~ users is visually denoted by using indicia 46 (as shown in Figure 3). The

indicia 46 may be overlaid onto the video frame 40 (as shown), or may be
located at any position around a perimeter of the video frame 40. When the
indicia 46 is overlaid onto the video frame 40, the indicia 46 may be semi-
transparent such that a view of the video frame 40 is not hampéred by the

indicia 46. In Figure 3, the indicia 46 is represented by both a four pointed

star and a five pointed star. In a non-limiting embodiment, the four pointed

star may indicate a lower popularity compared to the five pointed star. It
should be noted that the popularity of the visually denoted video frame 40 is
determined from a tagging count of a video frame 40 by the plurality vof users.
Thus, the central server 30 collates information from each connected system
20 with regard to the tagged video frames 44 by each user of each system 20
and counts an incidence of tagging for each video frame 40 frofn amongst

the plurality of users in order to obtain the popularity of each video frame 40.
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It is advantageous that there are visual denotations of video frames 40 with

indicia 46 as they may represent portions in the video that are “bookmarked”

'fo‘v,r quick access by the plurality of users. These portions in the video may be

deemed by the plurality of users to be either favourite or important portions of

the video. Furthermore, it would be advantageous that th,e excerpts of the
video of each of the visually denoted video frames 40 is combined using the
user interface 24 to generate a concise representation of the video. The
combination of the excerpts may be in a chronological order. Such a concise
representation of the video would include portions which are either a
favourite of, or important to the plurality of users and would be a time-saving
manner of consuming contents of the video since only the i‘mpo.rtant/favourite ,
portions of the video asi'd:etermi'ned by the plurality of users are consumed. |
The concise representation of the video may alternatively alsé be in é form
where éxcerpts of the vide‘o‘ of each of the tagged video frames 44 are played
back at a normal rate while excerpts of the video of each of other video
frames 40 are played back at an accelerated rate (for example, at least eight
times the normal rate). It should be appreciated that the greater the
accelerated rate, the more choppy the appearance of the transitioning of the
frames in the video excerpt. This alternative form advantageously minimizes
confusion of the user viewing the concise representation of the video as the
user is typically still able to view the video in an intended sequence, albeit at
varying rates throughout the video. The minimisation of confusion may aid in

enhancing the user’'s understanding of the context of the video.

Referring to Figure 4, there is provided a process flow for a method 50 for
video frame marking. References will also be made to Figures 1 — 3 when

describing the method 50 in subsequent paragraphs of this section.

The method 50 may be used‘to create virtual markings on video frames 40 in
a manner akin to "bookmarking” the video frames 40 for ease of access to a
self-defined portion(s) of a video. The method 50 includes generating a set of

chronologically ordered video frames 40 (52) subsequent to pre-processing
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of the video. The pre-processing of the video may include assessing a

x duration of fthe video, and identification of visible features on a frame-by-

frame basis for the videc). Contents of the video without visible features (eg.

frames with a mono-coloured screen) may be marked out such that those

frames 40 are not shown on the display as such frames would not be useful
when used in the set of chronologically ordered video frames 40 since

nothing perceptible can be obtained from viewing such a frame 40.

The method 50 also includes displaying content on a display 22 of a set of

chronologically ordered video frames 40 from a video in an orderly

iar'rangement (54), with a timé interval between conSecutive video frames 40 -

in the set of chronologically ordered v.'ideo ffames 40 :bein'g 3a 'commoh' '
predetérmined interval. The time interval between conschtivé _v_ide:o frames
40 may range from, for inétance, thirty seconds to five minutes. It should be
appreciated that the time interval may depend on a duration of the video such
that a longer time interval is employed when the video is of a longer duration.
Figure 3 shows a plurality of video frames 40 displayed on the display 22.

The orderly arrangement of the video frames 40 may allow the set of

- chronologically ordered video frames 40 to be viewable on the display 22
20

without a need for any scrolling. While the plurality of video frames 40 is
shown in a grid-like arrangement in Figure 3, it should not be limited to such
an arrangement. Any arrangement of the video frames 40 which allows the
set of chronologically ordered video frames 40 to be viewable on the display

22 without a need for any scrolling would be usable.

Subsequently, the method 50 also includes perusing of the video (56) by a
user. The user may view the video either in its entirety or in a cursory manner.
This may depend on an amount of time which the user has to view the video.
It will be evident in subsequent paragraphs that the method 50 may aid in

saving time for the user in relation to viewing the video.
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The method 50 then includes tagging a video frame (58) from the video with

a jfirst frame marker 42 by using a user interface 24. The first frame marker

42 may be a secondary bo‘undary of a video framé (as shown in Figure 3). It

should be appreciated that the secondary boundary need not follow a
pattern/colour of a perimeter of the tagged video frame 4:4, and may be in
any form which causes the tagged video frame 44 td be: noticeable in the
display 22 without undue difficulty. The user interface 24 may be accessible
using, for example, gesture recognition, a remote controller, a keyboard, a
touch sensitive panel, and so forth. The tagged video frame 44 is visually

pérceptible in the set of_¢hron_ologically ordered video frames 4Q shown in the |
display because of the appearance of the first frame marker 42. It is
advantageous that the taggéd video frames 44 are visually perceptible as
they rﬁay represent portions in the video that are “bookmarked” for quick.
access-by the user. These pdrtions in the video may be deemed by the user

to be either favourite or important portions of the video.

There is subsequently an incorporation of the tagged video frame 44 (60) into
the set of chronologically ordered video frames when none of the video
frames 40 in the set of chronologically ordered video frames 40 is identical to
the tagged video frame 44. Neighbouring video frames 40 of the incorporated
tagged video frame 44 may be deleted to maintain an arrangemeht of the set
of chronologically ordered video frames 40 such that the set of
chronologically ordered video frames 40 are viewable on the display 22
without a need for any scrolling. It is appreciated that the video frame 40
denotes a scene from a portion of the excerpt of the video, such as, for
example, start, middle or end of the excerpt. In addition, a video frame 40
without at least one visible feature is replaced with another video frame 40

with at least one visible feature from the excerpt of the video.

The method 50 includes selecting each video frame 40 (62) to cause
playback of an excerpt of the video with -a duration of the common

predetermined interval. There is also a combining of the excerpts of the video
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of each tagged video fréme'(64) to generate a concise representation of the

video in the method 50. The combination of the tagged video frames 44 may
be in a chronological order. Such a concise representation of the video would
include portions which are either a favourite of, or important to the user and
would be a time-saving manner of consuming contents of the video since
only the user's important/favourite portions of the video are consumed. The
concise representation of the video may alternatively also be in a form where
excerpts of the video of each of the tagged video frames 44 are played back

at-a normal rate while excerpts of the video of each of other video frames 40

-are played back at an aeeelerated rate (for example, at least eight times the: )

‘normal rate). It should be appreciated that the greater the accelerated rate, ‘

the more choppy the appearance of the transitioningv of the frames in the
video excerpt. This alternative form advantageously minimizee confusion of
the user viewing the concise representation of the video as the user is
typi'cally still able to view the video in an intended sequence, albeit at varying
rates throughout the video. The minimisation of confusion may aid in

enhancing the user’s understanding of the context of the video.

Referring to Figure 2, in the method 50, the content on the display 22 may be
accessible by a plurality of users via a network connection. Three users are
shown using a first system 20(a), a second system 20(b) and a third system
20(c) respectively. Each of the aforementioned systems 20(a), 20(b), 20(c)
are identical to the system 20 as described in the preceding paragraphs.
Each of the aforementioned systems 20(a), 20(b), 20(c) are shown
connected to a central server 30 via the internet 32. In this instance, the
video may be streamed from the central server 30 to each of the
aforementioned systems 20(a), 20(b), 20(c). It should be noted that more :
than three systems 20 may be connected to the central server 30. It should _
be noted that the method 50 is carried out at each of the aforementioned.
systems 20(a), 20(b), 20(c).
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- In this instance when the system 20 is connected to the central server 30 via

'thé internet 32, a populérity of the video frame 40 amongst the plurality of

users is visually denoted by using indicia 46 (as shown in Figure 3) (66) in

the method 50. The indicia 46 may be overlaid onto the video frame 40 (as

shown), or may be located at any position around a perimeter of the video
frame 40. When the indicia 46 is overlaid onto the video frame 40, the indicia
46 may be semi-transparent such that a view of the video frame 40 is not
hampered by the indicia 46. In Figure 3, the indicia 46 is represented by both

a four pointed star and a five pointed star. In a non-limiting embodiment, the. .

four pointed star may indicaté a lower popularityvcompared;to the ;five pointed:

star. It should be noted 'that the popularity of the visually de{_note‘d video fr_amév
is determined from a tagging count of a video frame 40 by the plurality :'of
_u'sersf Thus, the central server 30 collates information frorh eéch connected
system> 20 with regard to the tagged video frames 44 by each user of each
system 20 and counts an incidence of tagging for each video frame 40 from
amongst the plurality of users in order to obtain the popularity of each video

frame 40.

It is advantageous that there are visual denotations of video frames 40 with
indicia 46 as they may represent portions in the video that are “bookmarked”
for quick access by the plurality of users. These portions in the video may be
deemed by the plurality of users to be either favourite or important portions of
the video. Furthermore, it would be advantageous that the excerpts of the
video of each of the visually denoted video frames 40 is combined (68) in the
method 50 using the user interface 24 to generate a concise representation
of the video. The combination of the excerpts may be in a chronological order.
Such a concise representation of the video would include portions which are 7
either a favourite of, or important to the plurality of users and would be a
time-saving manner of consuming contents of the video as determined by the
plurality of users are consumed. The concise representation of the video may
alternatively also be in a form where excerpts of the video_of‘each of the

visually denoted video frames 40 are played back at a normal rate while
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| ,eXCerpts of the video of éach of other video frames 40 are played back at an

aécelerated rate (for example, at least eight times the normal rate). It should
be appreciated that the greater the accelerated rate, the more choppy the
appearance of the transitioning of the frames in the video exce.rpt. This.
alternative form advantageously minimizes confusion of the user viewing the’
concise representation of the video as the user is typically still able to view
the video in an intended sequence, albeit at Varying rates throughout the
video. - The minimisation of confusion may aid in enhancing the user’s

Understandi_ng of the con:te'xt of the video.i

Whilst there has been described in the foregoing descriptioh preferred: '
embodiments of the present invention, it will be understood by those 'skilledbin
the teéhnology concerned that many variations or modificatioﬁs in details of
design 7or construction 'may’be made without departing from the present

invention.
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CLAIMS
1. A system for video frame marking, the system including:

a display with content showing a set of chronologically ordered video
frames from a video in an orderly arrangement, with a time interval between
consecutive video frames in the set of chronologically ordered video frames
being a common predetermined interval; and

a user interface for selecting a video frame on the display and for
tagging a video frame of the video with a first frame marker,

wherein the tagged video frame is visually perceptible in the set of
chronologically ordered video frames shown in the display,

wherein the selection of each video frame causes playback of an
excerpt of the video with a duration of the common predetermined interval, the
excerpts of the video of each tagged video frame are combined using the user
interface to generate a concise representation of the video, and

wherein the concise representation of the video is in a form where
excerpts of the video of each of the tagged video frames are played back at a
normal rate while excerpts of the video of each of other video frames are
played back at an accelerated rate.

2. The system as claimed in claim 1, wherein the video frame tagged with
the first frame marker is incorporated into the set of chronologically ordered
video frames when none of the video frames in the set of chronologically
ordered video frames is identical to the tagged video frame.

3. The system as claimed in claim 1, wherein the set of chronologically
ordered video frames is generated subsequently from pre-processing of the
video.

4. The system as claimed in claim 1, wherein the first frame marker is a
secondary boundary of a video frame.

5. The system as claimed in claim 1, wherein the video frame denotes a
scene from a portion of the excerpt of the video, the portion being selected
from a group consisting of: start, middle and end.

6. The system as claimed in claim 1, wherein the content on the display is
accessible by a plurality of users via a network connection.

7. The system as claimed in claim 6, wherein a popularity of a video
frame amongst the plurality of users is visually denoted.

8. The system as claimed in claim 7, wherein the visual denotation of the
popularity is by using indicia.
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9. The system as claimed in claim 7, wherein the popularity of the visually
denoted video frame is determined from a tagging count of a video frame by
the plurality of users.

10. The system as claimed in claim 1, wherein the orderly arrangement
allows the set of chronologically ordered video frames to be viewable on the
display without any scrolling.

11.  The system as claimed in claim 1, wherein a video frame without at
least one visible feature is replaced with another video frame with at least one
visible feature from the excerpt of the video which is played back when the
video frame in the without at least one visible feature is selected.
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