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VIDEO PROCESSING APPARATUS AND VIDE
PROCESSING METHOD

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a video processing
apparatus and a video processing method for controlling a
video image playback speed.

[0003] 2. Description of the Related Art

[0004] Recently, video cameras capable of shooting an
image at various frame rates from a low frame rate of about 30
fps (frame per second) to more than 1000 fps, have been used.
With this video camera, it is possible to dynamically switch
the shooting frame rate during shooting. On the other hand,
the frame rate when images are played back on a video player
is generally 60 fps or 120 fps.

[0005] By using a difference between a shooting frame rate
on a video camera and a playback frame rate on a video
player, image display with special image effects can be
obtained. For example, when a shooting frame rate is higher
than a playback frame rate, a displayed image becomes a slow
play image with a smooth motion. On the other hand, when
the shooting frame rate is lower than the playback frame rate,
a displayed image becomes a fast play image with a fast
motion.

[0006] On the other hand, when an image including audio
data is played back in a slow speed, the playback speed of
sound becomes slow, so that a compass of a playback sound
becomes lower than a real range, and it sometimes becomes
difficult to catch the sound or voice (speech). On the other
hand, when the image is played back in a fast speed, the
compass of the playback sound becomes higher than a real
range and it sometimes becomes difficult to catch the sound or
voice.

[0007] Japanese Patent Application Laid-Open No. 2002-
314945 discusses a speech rate conversion system that detects
sound sections and soundless sections of the image, and par-
tially deletes audio data of the soundless sections based on a
playback speed specified by a user to thereby generate audio
data to be output.

[0008] However, conventionally, audio data has been cor-
rected uniformly based on a playback speed set by the user.
Therefore, a sound that is easy to catch may not be outputted.
Moreover, it has been difficult to adequately correct audio
data if multi-frame rate video contents with different shooting
(recording) frame rates are included in a single video content.

SUMMARY OF THE INVENTION

[0009] According to an aspect of the present invention, an
apparatus includes a generating unit configured to analyze
frequency characteristics of audio data of a video content, and
generate sound characteristic information, a determining unit
configured to determine a playback speed range based on the
sound characteristic information and a predetermined sound
parameter, a control unit configured to determine a specific
playback speed in the playback speed range according to a
selected playback mode, a processing unit configured to per-
form a frame decimation and/or interpolation processing on
video data of the video content based on the specific playback
speed, and an output unit configured to output the video data
to a display unit.
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[0010] Further features and aspects of the present invention
will become apparent from the following detailed description
of exemplary embodiments with reference to the attached
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The accompanying drawings, which are incorpo-
rated in and constitute a part of the specification, illustrate
exemplary embodiments, features, and aspects of the inven-
tion and, together with the description, serve to explain the
principles of the invention.

[0012] FIG. 1 is a block diagram illustrating a video play-
back apparatus according to an exemplary embodiment of the
present invention.

[0013] FIG. 2 illustrates a user selection screen according
to an exemplary embodiment of the present invention.
[0014] FIG. 3 is illustrates a proper playback speed range
according to an exemplary embodiment of the present inven-
tion.

[0015] FIG. 4 is a flowchart illustrating a playback process-
ing according to an exemplary embodiment of the present
invention.

[0016] FIG. 5 is a flowchart illustrating another playback
processing according to an exemplary embodiment of the
present invention.

[0017] FIG. 6 is a block diagram of a playback speed deter-
mining unit according to an exemplary embodiment of the
present invention.

DESCRIPTION OF THE EMBODIMENTS

[0018] Elements of one embodiment may be implemented
by hardware, firmware, software or any combination thereof.
The term hardware generally refers to an element having a
physical structure such as electronic, electromagnetic, opti-
cal, electro-optical, mechanical, electro-mechanical parts,
etc. A hardware implementation may include analog or digital
circuits, devices, processors, applications specific integrated
circuits (ASICs), programmable logic devices (PLDs), field
programmable gate arrays (FPGAs), or any electronic
devices. The term software generally refers to a logical struc-
ture, a method, a procedure, a program, a routine, a process,
an algorithm, a formula, a function, an expression, etc. The
term firmware generally refers to a logical structure, a
method, a procedure, a program, a routine, a process, an
algorithm, a formula, a function, an expression, etc., that is
implemented or embodied in a hardware structure (e.g., flash
memory). Examples of firmware may include microcode,
writable control store, micro-programmed structure. When
implemented in software or firmware, the elements of an
embodiment may be the code segments to perform the nec-
essary tasks. The software/firmware may include the actual
code to carry out the operations described in one embodi-
ment, or code that emulates or simulates the operations. The
program or code segments may be stored in a processor or
machine accessible medium. The “processor readable or
accessible medium” or “machine readable or accessible
medium” may include any medium that may store or transfer
information. Examples of the processor readable or machine
accessible medium that may store include a storage medium,
an electronic circuit, a semiconductor memory device, a read
only memory (ROM), a flash memory, an erasable program-
mable ROM (EPROM), a floppy diskette, a compact disk
(CD) ROM, an optical storage medium, a magnetic storage
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medium, amemory stick, amemory card, a hard disk, etc. The
machine accessible medium may be embodied in an article of
manufacture. The machine accessible medium may include
information or data that, when accessed by a machine, cause
the machine to perform the operations or actions described
above. The machine accessible medium may also include
program code, instruction or instructions embedded therein.
The program code may include machine readable code,
instruction or instructions to perform the operations or
actions described above. The term “information” or “data”
here refers to any type of information that is encoded for
machine-readable purposes. Therefore, it may include pro-
gram, code, data, file, etc.

[0019] Various exemplary embodiments, features, and
aspects of the invention will be described in detail below with
reference to the drawings.

[0020] FIG.11is a block diagram illustrating an example of
a video playback apparatus 100 according to an exemplary
embodiment of the present invention.

[0021] A storage unit 101 is a hard disk drive (HDD) or a
flash memory to store video contents. Video contents are
multi-frame rate video contents composed of a plurality of
video scenes with different shooting frame rates, and the
video contents include audio data and video data coded
according to Moving Picture Experts Group (MPEG) format.

[0022] As metadata of video content, the storage unit 101
stores preview image data, shooting (recording) frame rate
information, and proper playback speed information. The
playback speed refers to a speed of motion of a captured
object at a time of shooting relative to a speed of motion of a
captured object when it is played back.

[0023] A sound information generating unit 102 analyzes
audio data recorded in the storage unit 101, and generates and
outputs sound characteristic information to a playback speed
determining unit 103. The sound characteristics are fre-
quency characteristics of sound, and can be obtained by using
discrete Fourier transform or fast Fourier transform. The
sound characteristics are calculated for each plurality of
frames corresponding to one scene of image data. The sound
characteristic information is a set of sound characteristics
calculated for each predetermined number of frames of video
data.

[0024] The playback speed determining unit 103 calculates
arange of a proper playback speed by using sound character-
istic information. The proper playback speed range is a range
of the proper video image playback speed, in which the user
can catch the sound. The playback speed determining unit
103 determines a playback speed based on information about
the proper playback speed range and information about a
playback mode selected by the user.

[0025] The playback modes include a normal playback
mode, an original playback mode, a slow playback mode, and
a fast playback mode. In the slow playback mode or the fast
playback mode, a sound priority slow playback mode or a
sound priority fast playback mode can be set if the user
specifies a sound priority in each case.

[0026] The playback speed information determined by the
mode playback speed determining unit 103 is sent to a control
unit 104. The video content reading unit 105 reads from the
storage unit 101 a video content specified by the user accord-
ing to an instruction from the control unit 104. A video and
audio processing unit 106, according to a control signal from
the control unit 104, decodes video data read out of the
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storage unit 101, and performs decimation and/or interpola-
tion of decoded video data according to the playback speed
[0027] The video and audio processing unit 106 further
executes a compression/expansion processing on audio data
read from the storage unit 101. A video and audio output unit
107 converts video data and audio data output from the video
and audio processing unit 106, and outputs the converted
video data and audio data to a display unit and a speaker,
respectively.

[0028] The playback speed determining unit 103 calculates
a proper playback speed as follows. The storage unit 101 has
previously stored therein sound parameters by which to deter-
mine whether the sound synchronized with a video image is
audible (whether the sound is within an audible frequency
range).

[0029] More specifically, a set of sound parameters, which
is determined on the assumption that a minimum value of
frequencies of sound audible to ordinary users (human
beings) is 20 Hz and a maximum value thereof is 20 kHz, is
recorded. The minimum value may be set at 100 Hz based on
a fact that sound of about 100 Hz or less is normally handled
as noise.

[0030] A minimum frequency Fmin and a maximum fre-
quency Fmax are extracted from sound characteristic infor-
mation of input audio data, in other words, from data for each
frequency band calculated for each predetermined number of
frames. In this extraction, a limiting processing is performed
on the data to neglect frequency bands in which the data value
is lower than a predetermined threshold value. Then, latitudes
Lmax and Lmin, which represent how much margin the input
audio data has for the audible maximum frequency fmax and
the audible minimum frequency fmin, are calculated using
the following equations.

Lmax=fmax/Fmax

Lmin=Fmin/finin

[0031] Based on the latitudes to the maximum frequency
and the minimum frequency, a proper playback speed is cal-
culated as follows. Let us suppose that a playback frame rate
is fixed at 60 fps, and latitudes of audio data are Lmax=2 for
the maximum frequency and Lmin=3 for the minimum fre-
quency. In this case, playback at 1x speed (playback time is
almost equivalent to shooting time) is within a range of the
proper playback speed.

[0032] However, since the latitude for the maximum fre-
quency Lmax is 2, the sound is audible even in 2x speed
playback (in %2 shooting time). On the other hand, since the
latitude is 3 for the minimum frequency, the sound is audible
even in Y3x speed playback (in 3 times longer than the shoot-
ing time). Therefore, a proper playback speed range is deter-
mined to be Y4x to 2x speed.

[0033] FIG. 3 illustrates a relation between the playback
speed and the sound frequency described above.

[0034] The proper playback speed range is determined for
each scene of a video content, and the speed range is stored in
the storage unit 101 in association with content ID allocated
to each video content and scene ID allocated to each scene.
The calculation of the proper playback speed ranges is auto-
matically executed by an instruction from the control unit 104
when the video content is stored in the storage unit 101.
[0035] FIG. 2 illustrates an example of a select screen 200
of a video content to be played back. An image display area
201 displays a list of playable contents to the user in the form
of preview images 203 read from the storage unit 101. Instead

ACT Exhibit No. 2001, IPR2023-00910
Page 009



US 2010/0310229 A1

of preview images 203, extracted still images or titles of the
video contents may be displayed.

[0036] A playback mode display area 202 displays play-
back mode options of contents to the user. An icon 205 dis-
plays four replay modes, which will be described below. After
a slow playback or a fast playback has been selected, if a
sound priority icon 206 is selected, a sound priority slow
playback or a sound priority fast playback is performed.
[0037] The user can select a playback content or a playback
mode by operating a remote controller and placing a cursor
204 on a preview image icon and a playback mode icon.
[0038] A “Normal Playback™ is a mode to play content at a
fixed playback speed without depending on a shooting frame
rate. Both a moving image taken (recorded) at 30 fps and a
moving image taken (recorded) at 1200 fps are played back at
1x speed (the same time length as a shooting time). In this
normal playback mode, since a video image is played back at
the same speed as when the image was taken, a sound can be
played back in a natural tone.

[0039] An “Original Playback” is a mode in which high
frame rate video images are played in slow playback and low
frame rate video images are played in fast playback according
to a shooting frame rate. Since the playback frame rate is fixed
(60 fps), images of 30 fps are played back at 2x speed (Y2
times the shooting time), and images of 1200 fps are played
back at Y40 speed (20 times the shooting time). In this Original
Playback mode, since images are played back according to
the shooting frame rate, image effects can be brought out to
the maximum extent.

[0040] On the other hand, however, sometimes the sound is
not audible to the user because the playback speed is too fast
or too slow. A “Slow Playback™ and a “Fast Playback™ are
modes, in which images are played back at a fixed playback
speed, Y5x speed or 3x speed, for example. A “Sound Priority
Slow Playback™ is a mode in which a proper minimum play-
back speed is selected as a specific playback speed from the
proper playback speed range, and images are played back at a
proper minimum playback speed.

[0041] For example, suppose that a sound is audible if
scene A of a content is played back in a range from Y2x speed
to 2x speed, and scene B thereof is played back in a range
from Y5x speed to 3x speed. In this case, the playback speed
is dynamically switched to /2x speed when scene A is played
back and to Y4x speed when scene B is played back.

[0042] Inthis mode, itis possibleto meettheuser’s demand
to watch a detailed motion of the image as slow as possible by
slow playback in a range where the sound is audible to the
user. The playback speed may be fixed throughout a whole
content instead of switching over the playback speed from
scene to scene of the content, for example.

[0043] The “Sound Priority Fast Playback” is a mode for
playback at a proper maximum playback speed. For example,
let us suppose that the sound is audible if scene C of a content
is played back in a range from '4x speed to 2x speed and
another scene D is played back in a range from 1/3x speed to
3x speed. In this case, playback of scene C is automatically
switched to 2x speed and playback of scene D is switched to
3x speed.

[0044] In this mode, it is possible to satisfy the user’s
demand to watch video images of speedy motions within a
range where the user can hear the sound. It is also possible to
meet a condition to shorten viewing time within a range
where the sound is audible.
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[0045] Here, a relation between decimation and interpola-
tion processing executed by the video and audio processing
unit 106 is described below.

[0046] If a shooting frame rate is C (fps) and a playback
frame rate is P (fps) (P and C are positive numbers), and if
decimation and interpolation are not performed on input
video data, a playback speed is P/Cxspeed. When the video
data is decimated to 1/N of its original data (N is a positive
number), the playback speed becomes PN/Cxspeed.

[0047] On the other hand, when the video data is interpo-
lated to N times the original data, the playback speed becomes
P/CNxspeed. If the playback speed is made %5x speed, 5x
interpolation processing and “2x decimation are executed.
[0048] FIG. 4 is a flowchart illustrating processing of the
control unit 104.

[0049] Instep S401,if “Normal Playback™ is selected (YES
in step S400), the processing proceeds to step S401. In step
S401, a selected video content is played back at a speed
equivalent to the shooting speed (by 1x speed playback). To
equalize the playback time and the shooting time, the control
unit 104, in step S408, causes the video and audio processing
unit 106 to perform decimation and/or interpolation on the
content based on shooting frame rate information of the
selected video content and playback frame rate information.
[0050] In step S402, if “Original Playback” is selected
(YES in step S402), in step S403, the selected video content
is played back in the slow playback or fast playback to meet
aplayback speed (frame rate) according to the shooting frame
rate. The control unit 104 controls the video and audio pro-
cessing unit not to decimate and/or interpolates the content.
[0051] In step S404, if “Sound Priority Slow Playback” is
selected (YES in step S404), the selected video content is
played back at a proper minimum playback speed in step
S405. To enable playback at a proper minimum playback
speed, the control unit 104, in step S408, causes the video and
audio processing unit 106 to execute a decimation and/or
interpolation on the content based on the shooting frame rate
information of the selected video content and the playback
frame rate information.

[0052] In step S406, if “Sound Priority Fast Playback™ is
selected (YES in step S406), the selected video content is
played back at a proper maximum playback speed in step
S407. To enable playback at a proper maximum playback
speed, the control unit 104, in step S408, causes the video and
audio processing unit 106 to decimate and/or interpolate the
content based on the shooting frame rate information of the
selected video content and the playback frame rate informa-
tion.

[0053] Inthepresentexemplary embodiment, playback of a
multi-frame rate video content has been discussed, but the
present exemplary embodiment is applicable to playback of a
single shooting frame rate video content.

[0054] The “Original Playback™ in the first exemplary
embodiment is a mode in which high-frame-rate scenes are
played back by slow playback and low-frame-rate scenes are
played back by fast playback according to the shooting frame
rate when a multi-frame rate video content is played back.
[0055] In the present exemplary embodiment, a “Proper
Playback” mode is added, in which high-frame-rate scenes
and low-frame-rate scenes are played back at respective
proper playback speeds. The “Proper Playback™ mode is
selected by placing the cursor on a “Proper Playback” (not
illustrated) added to the playback mode display area 202 in
FIG. 2.
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[0056] A block diagram of a video playback apparatus in
the present exemplary embodiment is similar to that in FIG. 1.
The playback speed determining unit 103 determines a play-
back speed based on information about the proper playback
speed range of a selected video content recorded in the stor-
age unit 101, shooting frame rate information, and playback
mode information selected by the user.

[0057] In the “Proper Playback” mode, out of a multi-
frame-rate video content, scenes taken at high frame rates are
played back at a proper maximum playback speed, and scenes
taken at low frame rates are played back at a playback mini-
mum speed. The playback frame rate of 60 fps is set as a
standard frame rate for shooting frame rates of video con-
tents, and frame rates higher than 60 fps are specified as a high
frame rate, and frame rates lower than 60 fps as a low frame
rate.

[0058] For scenes the shooting frame rate of which is equal
to the standard frame rate, those scenes are played back at 1x
speed. In the “Proper Playback™ mode, the scenes shot at a
high frame rate are played back at a speed as slow as possible,
and the scenes shot at low frame rates are played back at a
speed as fast as possible, to the extent of the sound audible.
[0059] Therefore, the image effects with dynamic changes
that the photographer intended can be maintained within a
range where the sound is audible.

[0060] FIG. 5 is a flowchart illustrating the processing by
the control unit 104 when the “Proper Playback” mode is
selected. Steps 400 to 408 are similar to those in the first
exemplary embodiment, their descriptions are not repeated
here. With a selected video content, the shooting frame rate is
dynamically switched over between 60 fps (scene A), 30 fps
(scene B), and 1200 fps (scene C).

[0061] When the “Proper Playback” mode is selected (YES
in step S509), the processing proceeds to step S510. In step
S510, the shooting frame rate is compared with the standard
frame rate, and if the shooting frame rate is equal to the
standard frame rate (YES in step S510), then, in step S511,
the content is played back at an equivalent speed (1x speed).
If a high-frame-rate scene is played back (YES in step S512),
aproper maximum playback speed is selected in step S513, or
if a low-frame-rate scene is played back (NO in step S512), a
proper minimum playback speed is selected in step S514.
[0062] Similar to the first exemplary embodiment, the
proper playback speed can be obtained by the playback speed
determining unit 103 based on the sound characteristic infor-
mation of audio data in a video content and the shooting frame
rate information. Consequently, the proper playback speed
range is assumed to be the /2x speed to 2x speed for scene A,
Yax speed to 3x speed for scene B, and Vax speed to 4x speed
for scene C.

[0063] At this time, with scene A, since the shooting frame
rate is equal to the standard frame rate, the content is played
back at 1x speed. with scene B, since the shooting frame rate
is lower than the standard frame rate, the content is played
back at Y5x speed as the proper minimum playback speed.
With scene C, since the shooting frame rate is higher than the
standard frame rate, the content is played back at 4x speed as
the proper maximum playback speed.

[0064] In the first exemplary embodiment, whether the
sound is audible is determined based on results of psycho-
logical experiment, but in a third embodiment, this determi-
nation is made based on voice recognition technology.
[0065] FIG. 6 is a block diagram of the playback speed
determining unit 103. The playback speed determining unit
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103 is supplied with frequency characteristics and amplitude
information of audio data of a video content from the sound
information generating unit 102. At this time, the frequency
characteristics are input to a feature vector extracting unit
602, and the amplitude information to a sound/soundless
determining unit 604.

[0066] An acoustic model storage unit 601 previously
stores an acoustic model representing acoustic features, such
as phonemes and syllables. A feature vector extracting unit
602 performs Mel Frequency Cepstrum Coefficient (MFCC)
acoustic analysis on input frequency information, and outputs
results of acoustic analysis as feature vector to a matching
unit 603.

[0067] The matching unit 603, while referring to an acous-
tic model stored in an acoustic model storage unit 601, per-
forms voice recognition based on a Hidden Markov Model
(HMM) method by using the feature model extracted by the
feature vector extracting unit. The matching unit 603 outputs
recognized results to a character vocalization time determin-
ing unit 605.

[0068] A sound/soundless determining unit 604 determines
sound sections and soundless sections from input sound
amplitude information. More specifically, the sections where
an amplitude value of the sound exceeds a threshold value are
determined to be sound sections, and the sections where the
amplitude value of the sound does not exceed the threshold
value are determined to be a soundless.

[0069] The character vocalization time determining unit
605 measures a number of frames during a period of time
when recognized characters are vocalized according to
results of voice recognition by the matching unit 603 and
ratios between sound sections and soundless sections deter-
mined by the sound/soundless determining unit 604. For
example, the sound information generating unit 102 extracts
frequency characteristics of the sound in video data each 1000
frame unit, and outputs the extracted frequency information
to the playback speed determining unit 103

[0070] Let us suppose that the matching unit 603 recog-
nizes five characters (not illustrated) in the 1000 frames,
which correspond to the written vowels “A 1 U E O” in the
Japanese language, and that the sound/soundless determining
unit 604 determines that the sound sections amount to 50
frames in the 1000 frames. In this case, the character vocal-
ization time determining unit 605 determines that the five
characters are vocalized over 50 frames in total.

[0071] Theplayback speed calculation unit 606 calculates a
playback speed at which the user can understand the contents
of the conversation based on determination results by the
character vocalization time determining unit 605. In an ordi-
nary news program, characters are read aloud at a rate of 6 to
8 characters a second.

[0072] Therefore, if six to eight characters per second is a
playback speed at which to the user can catch the content, ifa
time to play back a character is set in a range of /& seconds to
Y6 seconds, this can be considered to be a playback speed for
easy audibility.

[0073] Therefore, in the present exemplary embodiment
described above, five characters “A1U E O” occur over the 50
frames, and an average number of frames per character is 10
frames. Thus, frame rates of 10 fps per % sec (60 fps, 1x
speed) to 10 fps per Y4 sec (80 fps. 45x speed) are determined
to be a playback speed for audibility of the speech.

[0074] While the present invention has been described with
reference to exemplary embodiment, it is to be understood
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that the invention is not limited to the disclosed exemplary
embodiments. The scope of the following claims is to be
accorded the broadest interpretation so as to encompass all
modifications, equivalent structures, and functions.

[0075] This application claims priority from Japanese
Patent Application No. 2009-135313 filed Jun. 4, 2009,
which is hereby incorporated by reference herein in its
entirety.

What is claimed is:

1. An apparatus comprising:

a generating unit configured to analyze frequency charac-
teristics of audio data of a video content, and generate
sound characteristic information;

a determining unit configured to determine a playback
speed range based on the sound characteristic informa-
tion and a predetermined sound parameter;

a control unit configured to determine a specific playback
speed in the playback speed range according to a
selected playback mode;

aprocessing unit configured to perform a frame decimation
and/or interpolation processing on video data of the
video content based on the specific playback speed; and

an output unit configured to output the video data to a
display unit.

2. The apparatus according to claim 1, wherein the sound
characteristic information is information concerning a fre-
quency band of audio data synchronized with the video data
calculated for each predetermined number of frames of the
video data.

3. The apparatus according to claim 2, wherein the prede-
termined sound parameter is a parameter based on an audible
frequency range of human beings.

4. The apparatus according to claim 1, wherein the video
content includes a plurality of video portions having different
shooting frame rates.

5. A method comprising:

analyzing frequency characteristics of audio data of a
video content, and generating sound characteristic infor-
mation;

determining a playback speed range based on the sound
characteristic information and a predetermined sound
parameter;

determining a specific playback speed within the playback
speed range according to a selected playback mode;
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performing a frame decimation and/or interpolation pro-
cessing on video data of the video content based on the
specific playback speed; and

outputting the video data to a display unit.

6. The method according to claim 5, wherein the sound
characteristic information is information concerning a fre-
quency band of audio data synchronized with the video data
calculated for each predetermined number of frames of the
video data.

7. The method according to claim 6, wherein the predeter-
mined sound parameter is a parameter based on an audible
frequency range of human beings.

8. The method according to claim 5, wherein the video
content includes a plurality of video portions having different
shooting frame rates.

9. A computer readable storage medium storing a com-
puter-executable program of instructions for causing a com-
puter to perform a method comprising:

analyzing frequency characteristics of audio data of a

video content, and generating sound characteristic infor-
mation;

determining a playback speed range based on the sound

characteristic information and a predetermined sound
parameter;
determining a specific playback speed within the playback
speed range according to a selected playback mode;

performing a frame decimation and/or interpolation pro-
cessing on video data of the video content based on the
specific playback speed; and

outputting the video data to a display unit.

10. The computer readable storage medium according to
claim 9, wherein the sound characteristic information is infor-
mation concerning a frequency band of audio data synchro-
nized with the video data calculated for each predetermined
number of frames of the video data.

11. The computer readable storage medium according to
claim 10, wherein the predetermined sound parameter is a
parameter based on an audible frequency range of human
beings.

12. The computer readable storage medium according to
claim 9, wherein the video content includes a plurality of
video portions having different shooting frame rates.

s ok ok W 3k

ACT Exhibit No. 2001, IPR2023-00910
Page 012





