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(54) Apparatus and method of processing multimedia content

(57) The invention discloses an apparatus and a
method of processing a multimedia content. A content
processing apparatus 100 determines an audio and a
video concept level for an audio content component and
a video content component, respectively in the multime-

dia content 240. A content modifier 360, 660 modifies
the multimedia content 340 so as to form a desired rela-
tion between the audio concept level and the video con-
cept level upon user’s entry for changing the audio or
video concept level.
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Description

TECHNICAL FIELD

[0001] The present inventions relate generally to an
apparatus and a method of processing multimedia con-
tent and, more particularly, to an apparatus and a method
of processing multimedia content including video, audio,
text, etc. based on a concept level.

BACKGROUND ART

[0002] Multimedia content provide stimulation to view-
ers with video, audio, subtitle, etc., and the viewers feel
aesthetic sense, pleasantness, unpleasantness, impres-
sion, violence, etc.
[0003] Film makers may be interested in having an
evaluation of some concept levels measured on their
content to monitor the targeted effect of their content. As
examples of such concepts, one may imagine an aes-
thetic, violence, etc. Such concept levels may also be
interesting for users who try to choose some multimedia
content in databases and helpful for users to makes
choice of content.
[0004] All existing systems and services propose only
one concept level to a multimedia content based on the
video, or on the audio, or on a mixture of the video and
the audio. However, in our knowledge, none proposes a
concept level to each of the video and the audio with a
certain coherency. This could be of interest either for the
film maker or the user trying to make his choice.

SUMMARY OF THE INVENTION

[0005] An object of the present inventions is to provide
a useful apparatus and method of processing a multime-
dia content.
[0006] According to an aspect of the present invention,
there is provided an apparatus of processing a multime-
dia content, including: means for determining a first and
a second concept level for a first content component and
a second content component, respectively in the multi-
media content, wherein the first and the second concept
levels represent degrees of a certain concept for the mul-
timedia content; and means for modifying the multimedia
content so as to form a desired relation between the first
concept level and the second concept level.
[0007] According to another aspect of the present in-
vention, there is provided a method of processing a mul-
timedia content, including the steps of: determining a first
and a second concept level for a first content component
and a second content component, respectively in the
multimedia content, wherein the first and the second con-
cept levels represent degrees of a certain concept for the
multimedia content; and modifying the multimedia con-
tent so as to form a desired relation between the first
concept level and the second concept level.
[0008] In the specification and claims of the applica-

tion, the term "concept" means an idea or effect to eval-
uate the multimedia content. The concept may be, for
example, aesthetic sense, pleasantness, unpleasant-
ness, impression, and violence. The term "concept level"
means a degree of the concept of the multimedia content.

BRIEF DESCRIPTION OF DRAWINGS

[0009] These and other aspects, features and advan-
tages of the present invention will become apparent from
the following description in connection with the accom-
panying drawings in which:

FIG. 1 is a block diagram of a configuration of a con-
tent processing apparatus according to an embodi-
ment of the present invention;

FIG. 2 is a block diagram showing a functional con-
figuration of the content processing apparatus for
determining concept levels of a multimedia content
according to the embodiment of the present inven-
tion;

FIG. 3 is a block diagram showing a functional con-
figuration of the content processing apparatus for
modifying the multimedia content and determining
concept levels of the modified multimedia content
according to the embodiment of the present inven-
tion;

FIG. 4 describes a display of the user interface of
the content processing apparatus according to the
embodiment of the present invention.

FIG. 5 is a flowchart of a method of content process-
ing according to the embodiment of the present in-
vention; and

FIG. 6 is a block diagram showing a functional con-
figuration of the content processing apparatus for
modifying the multimedia content and determining
concept levels of the modified multimedia content
according to a variant of the embodiment of the
present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0010] Hereinafter, preferred embodiments of the
present invention will be described referring to the draw-
ings.
[0011] FIG. 1 is a block diagram of a configuration of
a content processing apparatus according to an embod-
iment of the present invention.
[0012] Referring to FIG. 1, a content processing appa-
ratus 100 receives a multimedia content from a source
120, determines concept levels of the multimedia con-
tent, and modifies the multimedia content. The source
120 may be optical discs 122 such as Blu-ray™ Disc and
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DVD which multimedia content are recorded on, or a con-
tent server 124 which store database of multimedia con-
tent. The materials of multimedia content are, for exam-
ple, movies, TV programs, musical shows, even a single
shot, a rush of for a film, etc. The multimedia content may
comprise of a video, an audio, texts, etc. as a content
component.
[0013] The content processing apparatus 100 is pro-
vided with a processor (CPU) 102, a memory 104, a drive
106, a user interface unit 108, a communication interface
unit 110, video/audio output 112, and a bus (not shown)
connecting these elements. The content processing ap-
paratus 100 is further provided with input devices 114, a
display 116, and loudspeakers 118.
[0014] The CPU 102 executes programs stored in the
memory 104 and performs controls and processes for
content processing apparatus 100. The CPU 102 per-
forms processes of multimedia content and processes
of providing user interfaces described later.
[0015] The memory 104 stores programs and data for
executing processes by CPU 102. The programs include
programs for processing the multimedia content and pro-
viding the user interface.
[0016] The drive 106 may include a hard disk drive, a
DVD drive, Blu-ray™ drive, etc. The drive 106 records
and plays back the multimedia content and modified mul-
timedia content, and records and reads concept levels
of the multimedia content.
[0017] The video/audio output 112 is connected with
the display 116 and the loudspeakers 118. The video/au-
dio output 112 outputs signals for displaying videos of
the multimedia content, the concept levels of the videos
and audios of the multimedia content, and software but-
tons for user inputs on the display 116. The video/audio
output 112 outputs signals of the audios of the multimedia
content to the loudspeakers 118.
[0018] The user interface unit 108 is connected to the
input devices 114 such as a keyboard and a mouse. The
user interface unit 108 receives signals from the input
devices 114 inputted by a user and transmits signals to
the CPU 102.
[0019] The communication interface unit 110 may be
connected with, for example, Ethernet™, Wifi, or optical
cables and is not limited to these interfaces. The com-
munication interface unit 110 receives signals including
the multimedia content from cable broadcast stations via
internet 124 or an optical network.
[0020] FIG. 2 is a block diagram showing a functional
configuration of the content processing apparatus for de-
termining concept levels of a multimedia content accord-
ing to the embodiment of the present invention;
[0021] Referring to FIG. 2, the content processing ap-
paratus 100 is provided with a DEMUX 210, an audio
features extractor 220, a video features extractor 230,
an audio learned model unit 222, and a video learned
model unit 232 as functional configurations for determin-
ing concept level of the multimedia content 240. Each of
the functional elements in FIG. 2 may be realized by ex-

ecuting the programs stored in the memory 104 by the
CPU 102 and by controlling the elements of the content
processing apparatus 100 shown in FIG. 1.
[0022] The DEMUX 210 receives the multimedia con-
tent 240 and disassembles the received multimedia con-
tent 240 into content such as an audio content, a video
content, subtitles, text data, etc.
[0023] For the sake of simplification, it is described
hereinafter in the context that only the audio content and
the video content are disassembled from the multimedia
content by the DEMUX 210 hereinafter. The DEMUX 210
outputs the audio content to the audio features extractor
220 and the video content to the video features extractor
230.
[0024] As a variant, if concept levels for the subtitle,
the text data, etc. are to be determined, features extrac-
tors and the corresponding functions of DEMUX 210 for
those may be included in the content processing appa-
ratus 100.
[0025] The audio features extractor 220 receives the
audio content and extracts one or more audio features
related to a concept of which a user wants to determine
a level. The one or more extracted audio features are the
features in the audio content closely related to the con-
cept level. When the concept is violence, one of potential
audio features could be the energy of the audio. The au-
dio features extractor 220 outputs the one or more audio
features to the audio learned model unit. 222
[0026] The video features extractor 230 receives the
video content and extracts one or more video features
related to a concept of which a user wants to determine
a level. The one or more extracted video features are the
features in the video content closely related to the con-
cept level. When the concept is violence, one video fea-
ture can be, for example, a frame containing a color of
blood, a scene in which a gun is shot, etc. The video
features extractor 230 outputs the one or more video fea-
tures to the video learned model unit 232.
[0027] The audio learned model unit 222 receives the
one or more audio features and determines a level of
concept for the audio (called "audio concept level" here-
inafter) from the one or more audio features. The audio
learned model unit 222 outputs the determined audio
concept level 242. The outputted audio concept level 242
is associated with the original multimedia content 240.
[0028] The video learned model unit 232 receives the
one or more video features and determines a level of
concept for the video (called "video concept level" here-
inafter) from the one or more video features. The video
learned model unit 232 outputs the determined video
concept level 244. The outputted video concept level 244
is associated with the original multimedia content 240.
[0029] The audio learned model unit 222 and the video
learned model unit 232 may determine the audio concept
level 242 and the video concept level 244, respectively
by using the existing calculation scheme.
[0030] The existing calculation scheme utilizes a pre-
viously learned model, i.e. a learning model. The learning
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model is to accumulate experiences on the concept. For
example, it has been clarified that the energy of the audio
feature is related to several shots of violence level and
that the higher the energy is the higher the violence level
is. Thus, to increase or decrease the energy affects the
violence level directly. When the concept is violence, the
calculation scheme may be found, for example, in Gong
et al., Detecting Violent Scenes in Movies by Auditory
and Visual Cues, 9th Pacific Rim Conference on Multi-
media, NatlCheng Kung Univ. Tainan TAIWAN, DEC
09-13, 2008, pp. 317-326.
[0031] The calculation of the concept level may be
done over the whole multimedia content or only a part of
the multimedia content. The calculation may also be done
by detecting a part of the multimedia content with high
concept level. When the concept is violence, the scheme
for detecting a scene of violence may be known and
found, for example, in the above document by Gong et al.
[0032] The determined concept level is associated with
a scene or shot or frame of the multimedia content as
the unit. The multimedia content and the determined au-
dio and video concept levels associated with the multi-
media content are stored in the drive 106, the disc 122),
or the memory 104.
[0033] FIG. 3 is a block diagram showing a functional
configuration of the content processing apparatus for
modifying the multimedia content and determining con-
cept levels of the modified multimedia content according
to the embodiment of the present invention.
[0034] Referring to FIG. 3, the content processing ap-
paratus 100 is provided with a graphical user interface
(GUI) unit 350, a content modifier 360 for modifying the
multimedia content, and the elements shown in FIG. 2
for determining concept levels of the modified multimedia
content as a functional configuration. The element in FIG.
3 which has the same reference index as the elements
in FIG. 2, has the function described above for FIG. 2.
Each of the functional elements in FIG. 3 may be realized
by executing the programs stored in the memory 104 by
the CPU 102 and by controlling the elements of the con-
tent processing apparatus 100 shown in FIG. 1.
[0035] The GUI unit 350 receives the audio and video
concept levels and the multimedia content 340 associat-
ed with the concept levels and displays those in the dis-
play 116. Referring to FIG. 4 (a) which describes a display
of the user interface, the GUI unit 350 displays a window
410 which displays the video of the multimedia content,
a level indication 420 of the audio concept level, and a
level indication 430 of the video concept level, a play
back button 440, buttons 450 - 452 for entering a request
for changing the concept levels in the display 116.
[0036] The GUI unit 350 synchronizes the video with
the audio and video concept levels by a scene or shot or
frame.
[0037] The GUI unit 350 further receives a request of
a user for changing the audio and/or video concepts so
as to form a desired relation between the audio concept
level and the video concept level via the user interface

shown in FIG. 4 (a).
[0038] An "Adapt Audio->Video" button 450 is for a re-
quest for modifying the audio of the multimedia content
so as for the audio concept level for the modified audio
to match the video concept level.
[0039] An "Adapt Video->Audio" button 451 is for a re-
quest for modifying the video of the multimedia content
so as for the video concept level for the modified video
to match the audio concept level.
[0040] An "Adapt Video<->Audio" button 452 is for a
request for modifying the video and the audio of the mul-
timedia content so as to balance the audio concept level
and the video concept level, for example, to change the
audio concept level and the video concept level into an
balanced level between the audio concept level and the
video concept level.
[0041] The content modifier 360 receives the multime-
dia content and the audio and video concept levels as-
sociated with the multimedia content. The content mod-
ifier 360 modifies the audio and/or video of the multimedia
content so as to form the desired relation between the
audio concept level and the video concept level in re-
sponse to the request 341 of the user via the GUI unit
350 and outputs the modified multimedia content to the
DEMUX 210.
[0042] The content modifier 360 modifies the audio
and/or video of the multimedia content so as to change
the audio concept level and/or the video concept level in
response to the request 341 of the user via the user in-
terface.
[0043] When a user clicks the "Adapt Video<->Audio"
button 452, the content modifier 360 receives the input
via the GUI unit 350. The content modifier 360 compares
the audio concept level and video concept level associ-
ated with the multimedia content. The content modifier
360 modifies the audio and video of the multimedia con-
tent so as to balance the audio concept level and video
concept level based on the result of the comparison.
[0044] The modifying process will be described below
when the concept is violence as an example. The mod-
ifying process for the video to decrease the video concept
level of the violence is, for example, to suppress and
replace violent events by nonviolent events, to suppress
visually violent frames, or to suppress violent scenes in
the whole multimedia content.
[0045] To decrease the video concept level more
slightly in the modifying process may be to attenuate
blood color with some less violent colors in the frames
or to defocus bloodstains and gore. The modifying proc-
ess for the video to increase the video concept level may
be the reverse process of the above examples for de-
creasing the video concept level.
[0046] The modifying process for the audio to decrease
the video concept level of the violence is, for example,
to suppress and replace violent events by nonviolent
events, or to suppress screams or violent lines of actors
and replace them by the silence.
[0047] To decrease the audio concept level more
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slightly in the modifying process may be to decrease loud-
ness (energy of audio) of screams or gunshots, or to de-
crease loudness of the whole multimedia content. The
modifying process for the audio to increase the audio
concept level may be the reverse process of the above
examples for decreasing the audio concept level.
[0048] When the content modifier 360 performs the
modifying process, the modified multimedia content is
outputted to the DEMUX 210 and the audio and video
concept level 342, 344 for the modified multimedia con-
tent are determined through DEMUX 210 and the down-
stream function blocks 220, 222, 230, 232 as explained
in FIG. 2. The content modifier 360 may perform the mod-
ifying process automatically several times until the audio
concept level 342 and the video concept level 344 is to
be balanced.
[0049] The changed audio and video concept levels
are displayed in the display 116. FIG. 4 (b) describes
increasing the audio concept level and decreasing the
video concept level compared to the concept levels de-
scribed in FIG. 4 (a). The GUI unit 350 plays back the
video of the modified multimedia content in the window
410 of the display 116 and plays back the audio of the
modified multimedia content from the loudspeakers 118
in response to clicking the play button 440 by a user. The
GUI unit 350 displays the level indications 420, 430 of
the concept levels in parallel with the playback of the
video and/or audio. The user may request more to
change the concept levels.
[0050] In the user interface shown in FIG. 4 (b), when
a user clicks the "Adapt Audio->Video" button 450, the
content modifier 360 modifies the audio of the multimedia
content so as for to match the video concept level. Spe-
cifically, the content modifier 360 compares the audio
concept level and video concept level associated with
the multimedia content and modifies the audio of the mul-
timedia content for increasing or decreasing the audio
concept level based on the result of the comparison so
as to match the video concept level.
[0051] In the user interface shown in FIG. 4 (b), when
a user clicks the "Adapt Video->Audio" button 451, the
content modifier 360 modifies the video of the multimedia
content so as for to match the audio concept level. Spe-
cifically, the content modifier 360 compares the audio
concept level and video concept level associated with
the multimedia content and modifies the video of the mul-
timedia content for increasing or decreasing the video
concept level based on the result of the comparison so
as to match the audio concept level.
[0052] As a variant, the content processing apparatus
100 may be configured to allow a request for changing
the audio and video concept levels into any level, for ex-
ample, higher audio concept level than the video concept
level or the opposite one.
[0053] FIG. 5 is a flowchart of a method of content
processing according to the embodiment of the present
invention.
[0054] Referring to FIG. 5, at step S510, the content

processing apparatus 100 receives a multimedia content
from optical discs 122 or the drive 106 or the content
server 124, etc.
[0055] Next, at step S520, the content processing ap-
paratus 100 determines the audio and video concept lev-
els of the multimedia. The determination is performed as
below, with referring to the description in FIG. 2. The
DEMUX 210 disassembles the received multimedia con-
tent 240 into the audio content and the video content.
Next, the audio features extractor 220 extracts the one
or more audio feature related to the concept and the video
features extractor 230 extracts the one or more video
feature related to the concept. Next, the audio learned
model unit 222 determines the audio concept level 242
from the one or more audio feature and the video learned
model unit 232 determines the video concept level 244
from the one or more video features.
[0056] Next, at step S530, the GUI unit 230 displays
the audio and video concept levels, the multimedia as-
sociated with the concept levels, and the user interface.
[0057] Next, at step S540, the GUI unit 350 determines
whether or not the request of a user for changing the
audio and/or video concepts so as to form a desired re-
lation between the audio concept level and the video con-
cept level is received. If the GUI unit 350 receives the
request ("Yes" atS540), for example, when a user clicks
either of the buttons 450 - 452 in FIG. 4, the process goes
to S550. If the GUI unit 350 does not receive the request
("No" at S550), the process goes to S560.
[0058] Next, at step S550, the content modifier 360
modifies the multimedia content. The modifying process
is performed in the schemes by the content modifier 360
as described in FIG. 3.
[0059] After the modifying process is performed, re-
turning to S520, the audio and video concept levels 342,
343 of the modified multimedia content are determined.
Next, at S530, the modified multimedia and the audio
and video concept levels 342, 343 of the modified multi-
media are displayed in the display 116.
[0060] Next, at step S540, the GUI unit 350 determines
whether or not a further request of the user for changing
the audio and/or video concepts is received. If the GUI
unit 350 receives the request ("Yes" at S550), the proc-
esses S550, 520, and S530 are to be performed as de-
scribed above. If the GUI unit 350 does not receive the
request or the GUI unit 350 receives a request for end
of the processes ("No" at S550), the process goes to
S560.
[0061] At step S560, the content processing apparatus
100 may store the modified multimedia content in the
drive 106 or the memory 104. The content processing
apparatus 100 may also output the modified multimedia
content to external storage devices or content server 124
or next workflow of the multimedia content. Next, the
process is ended.
[0062] FIG. 6 is a block diagram showing a functional
configuration of the content processing apparatus for
modifying the multimedia content and determining con-
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cept levels of the modified multimedia content according
to a variant of the embodiment of the present invention.
[0063] Referring to FIG. 6, the content processing ap-
paratus is provided with a GUI unit 650 and a content
modifier 660. The content modifier includes an audio con-
tent modifier 360-1 and a video content modifier 360-2.
The element in FIG. 6 which has the same reference
index as the elements in FIG. 2 and FIG. 3, has the func-
tion explained above for FIG. 2 and FIG. 3.
[0064] In the variant, the modifying process for the mul-
timedia content is performed after the multimedia content
is disassembled into the audio and video content at DE-
MUX 210. The audio content modifier 360-1 modifies the
audio content so as to change the audio concept level in
response to the request 341 of the user via the GUI unit
350. The video content modifier 360-2 modifies the video
content so as to change the video concept level in re-
sponse to the request 341 of the user via the GUI unit
350. The modifying scheme of the audio and video con-
tent for changing the audio and video concepts is the
same as described above. The modified audio and video
content may be assembled to a multimedia content by a
multiplexer (not shown) for storing it in the disc 122 or
the drive 106 or for outputting it externally.
[0065] It is to be understood that numerous modifica-
tions may be made to the illustrative embodiments and
that other arrangements may be devised as defined by
the appended claims.

Claims

1. An apparatus of processing a multimedia content,
comprising:

means (222, 232) for determining a first and a
second concept level for a first content compo-
nent and a second content component, respec-
tively in the multimedia content, wherein the first
and the second concept levels represent de-
grees of a certain concept for the multimedia
content; and
means (360, 660) for modifying the multimedia
content so as to form a desired relation between
the first concept level and the second concept
level.

2. The apparatus according to Claim 1, further com-
prising:

means (350) for displaying the first and the sec-
ond concept levels in a display (116), and
an interface unit (350) for receiving an entry of
a user’s request for changing the displayed first
or second concept level, wherein
the multimedia content is modified by the means
for modifying in response to the reception of the
entry.

3. The apparatus according to Claim 1 or 2 wherein
the multimedia content is modified by the means for
modifying so as for the first concept level to match
the second concept level.

4. The apparatus according to Claim 1 or 2 wherein
the multimedia content is modified by the means for
modifying so as to balance the first concept level and
the second concept level.

5. The apparatus according to Claim 3 or 4, further com-
prising means (210) for disassembling the multime-
dia content into the first and the second content com-
ponents, wherein
the first or the second content component is modified
by the means for modifying.

6. A method of processing a multimedia content, com-
prising the steps of:

determining a first and a second concept level
for a first content component and a second con-
tent component, respectively in the multimedia
content, wherein the first and the second con-
cept levels represent degrees of a certain con-
cept for the multimedia content (S530); and
modifying the multimedia content so as to form
a desired relation between the first concept level
and the second concept level (S550).

7. The method according to Claim 6, further comprising
the steps of:

displaying the first and the second concept lev-
els in a display (S530), and
receiving an entry of a user’s request for chang-
ing the displayed first or second concept level
(S540), wherein
in the step of modifying, the multimedia content
is modified in response to the reception of the
entry.

8. The method according to Claim 6 or 7 wherein
in the steps of modifying, the multimedia content is
modified so as for the first concept level to match the
second concept level.

9. The method according to Claim 6 or 7 wherein
the multimedia content is modified so as to balance
the first concept level and the second concept level.

10. The method according to Claim 8 or 9, further com-
prising the step of disassembling the multimedia con-
tent into the first and the second content compo-
nents, wherein
in the step of modifying, the first or the second con-
tent component is modified.
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