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(54) Apparatus and method for partitioning videos according to topic

Abstract

An apparatus and method for partitioning a video according to topic are disclosed. The apparatus for
partitioning the video according to topic consists of a start shot determining unit that detects a plurality
of key frames using character information in a video sequence composed of a plurality of frames and
determines the detected key frames as the start shot of each subject, and a topic list generating unit
that generates a topic list using the starting shot of each topic.

Representative Drawing
FIG. 2
Claims
Claim 1
An apparatus for partitioning a video according to topic, comprising a start shot determining unit that

detects a plurality of key frames using character information in a video sequence composed of a
plurality of frames and determines the detected key frames as the starting shot of each subject, and
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a topic list generating unit that generates a topic list using the starting shot of each topic.

Claim 2

The apparatus for partitioning a video according to topic according to claim 1, wherein the starting
shot determining unit detects the key frames using clothing information of a key character comprised
in the video sequence.

Claim 3

The apparatus for partitioning a video according to topic according to claim 1, wherein the topic list
generating unit composes frames existing between the starting shot of the current topic and the starting
shot of the next topic as episodes of the current topic, and adds them to each starting shot of the topic
list.

Claim 4

The apparatus for partitioning a video according to topic according to claim 1,

wherein the starting shot determining unit consists of:

a preprocessing unit that detects scene transitions among the frames comprised in the video sequence,
determines frames belonging to each scene, and calculates the number of main characters appearing
in the video sequence;

a face detecting unit that detects faces from frames belonging to each scene determined by the pre-
processing unit and determines frames in which faces are detected; and

a key frame determining unit that determines key frames by clustering the frames in which the face is
detected according to the main character, considering the number of main characters.

Claim 5

The apparatus for partitioning a video according to topic according to claim 4,

wherein the preprocessing unit detects the scene transformation using the calculated similarity
between the current frame and the previous frame.

Claim 6
The apparatus for partitioning a video according to topic according to claim 4,
wherein the preprocessing unit calculates the number of main characters from the EPG signal.

Claim 7

The apparatus for partitioning a video according to topic according to claim 4, wherein the
preprocessing unit consists of:

a thumbnail image generating unit that generates a thumbnail image of an input frame,

a scene change detecting unit that detects a scene change using similarity of color histograms between
the thumbnail images of adjacent frames, and
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a main character number determining unit that determines the number of main characters from the
interpreted EPG signal.

Claim 8

The apparatus for partitioning a video according to topic according to claim 4,

wherein the face detecting unit consists of a thumbnail image reconstructing unit that generates an
integral image for the thumbnail image of the input frame and reconstructs the thumbnail image using
the integral image,

a sub-window generating unit that generates a sub-window for the reconstructed thumbnail image, and
a classifying unit that classifies whether the subwindow comprises a face.

Claim 9

The apparatus for partitioning a video according to topic according to claim 4,

wherein the face detecting unit partitions the thumbnail image of the input frame into a plurality of
areas comprising the area most likely to comprise a face, and sequentially provides the thumbnail
image to the thumbnail image reconstructing unit, starting from the area most likely to comprise the
face.

Claim 10

The apparatus for partitioning a video according to topic according to claim 4,

wherein the keyframe determining unit consists of a clothing information extracting unit that extracts
clothing information from a frame in which a face is detected;

a character clustering unit that performs character clustering based on the clothing information
extracted from the clothing information extracting unit; and

a key character determining unit that selects, considering the number of key characters above, a cluster
corresponding to the main character among the plurality of clusters clustered in the character clustering
unit and provides frames comprised in each selected cluster as keyframes for each subject.

Claim 11
The apparatus for partitioning a video according to topic according to claim 4,
wherein the clothing information is the color histogram of the clothing.

Claim 12

A method for partitioning videos according to topic, comprising:

a step of detecting a plurality of key frames using character information in a video sequence consisting
of a plurality of frames, and determining the detected key frames as the starting shot of each subject;
and

a step of creating a topic list using the starting shot of each topic.
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Claim 13

The method for partitioning videos according to topic according to claim 12,

wherein the starting shot determining step involves detecting the key frames using clothing
information of key characters comprised in the video sequence.

Claim 14

The method for partitioning videos according to topic according to claim 12,

wherein, in the topic list generating step, frames existing between the starting shot of the current topic
and the starting shot of the next topic are composed of episodes of the current topic and added to each
starting shot of the topic list.

Claim 15

The method for partitioning videos according to topic according to claim 12, wherein the starting shot
determination step consists of:

a step of detecting scene transitions among frames comprised in the video sequence, determining
frames belonging to each scene, and calculating the number of main characters appearing in the video
sequence;

a step of detecting a face from frames belonging to each scene and determining frames in which a face
is detected; and

a step of clustering the frames in which the face is detected according to the main character to
determine key frames, considering the above number of key characters.

Claim 16

The method for partitioning videos according to topic according to claim 15,

wherein the scene change generates a thumbnail image of an input frame and detects it using the
similarity of color histograms between the thumbnail images of adjacent frames.

Claim 17
The method for partitioning videos according to topic according to claim 15,
wherein the number of key characters is obtained by interpreting the EPG signal.

Claim 18

The method for partitioning videos according to topic according to claim 15, wherein the face detecting
step consists of:

a step of generating an integral image for the thumbnail image of the input frame and reconstructing
the thumbnail image using the integral image;

a step of generating a subwindow for the reconstructed thumbnail image; and

a step of classifying whether the subwindow comprises a face.

Claim 19
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The method for partitioning videos according to topic according to claim 18,

wherein the face detecting step is further equipped with a step of partitioning the thumbnail image of
the input frame into a plurality of areas comprising the area most likely to comprise a face, and
sequentially providing the thumbnail image to the thumbnail image reconstruction step, starting from
the area most likely to contain the face.

Claim 20

The method for partitioning videos according to topic according to claim 15, wherein the keyframe
determination step consists of:

a step of extracting clothing information from a frame in which a face is detected;

a step of performing character clustering based on the extracted clothing information; and

a step of selecting, considering the number of key characters, a cluster corresponding to the main
character from among the plurality of clusters, and providing frames comprised in each selected cluster
as keyframes for each subject.

Claim 21

A computer-readable recording medium that records a program that can execute a method of
partitioning a video according to topic, comprising:

a step of detecting a plurality of key frames using character information in a video sequence composed
of a plurality of frames, and determining the detected key frames as the starting shot of each subject;
and

a step of creating a topic list using the starting shot of each topic.

Specification
Detailed Description of the Invention
Purpose of the Invention
Technical Field of the Invention and Prior Art

The present invention relates to video partitioning, and in particular to an apparatus and method for
high-speed video partitioning according to topic based on detected main characters.

Due to the development of digital signal processing technology, comprising video and audio
compression technology, users can now search and browse only the desired portion of multimedia
content at the desired time. The most basic technologies for nonlinear multimedia content browsing
and search are shot partitioning and shot clustering; these two technologies are the most core
technologies in structurally analyzing multimedia content.

In video, a “shot” refers to a sequence of video frames obtained from a single camera without
interruption, and is the most basic unit for analyzing or composing video. Here, the shot can be a
single frame or multiple frames; here, a single frame is taken as an example. Additionally, a scene
exists in a video, where a scene is a meaningful component in the development of a story or video
composition, and a plurality of shots usually exist within one scene. These concepts of shots and
scenes can be equally applied to audio programs as well as video.
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Ultimately, the purpose of multimedia content indexing techniques is to extract structural information on a shot/scene
basis that exists in the content, index structural information regarding multimedia content by extracting key special
elements such as key frames that can represent the partition for each structural unit, and index semantic information
about the occurrence of events, the appearance of audio-visual objects, the status of objects, and the background in a
way that describes them on a time axis, allowing users to easily browse or search for a desired part.

However, in the prior art related to multimedia content indexing techniques, difficulties have been experienced in
delivering summary results because partitions have been partitioned into too many partitions when partitioning the
partition by scene change. In addition, there has been a disadvantage in that it is difficult to detect the exact start of a
partition by summarizing multimedia content using single information, such as color similarity, rather than partitioning
partitions based on similarity of content. Furthermore, because multimedia content is summarized using the
characteristics of a specific genre, there is a disadvantage in that it is difficult to generate a summary when the broadcast
type or genre changes. Moreover, due to the excessive amount of calculation when summarizing multimedia content,
the disadvantage exists of it being difficult to apply to embedded systems such as mobile phones, personal digital
assistants (PDAs), or digital cameras equipped with low-specification processors.

Problem to be Solved by the Invention

The technical problem to be solved by the present invention is to provide an apparatus and method for high-speed
partition of a video according to topic based on detected main characters.

In order to achieve the above technical tasks, the apparatus for partitioning a video by subject according to the present
invention comprises a start shot determining unit that detects a plurality of key frames using character information in a
video sequence composed of a plurality of frames and determines the detected key frames as the starting shot of each
subject, and a topic list generating unit that generates a topic list using the starting shot of each topic.

In order to achieve the above technical task, the method of partitioning a video by subject according to the present
invention comprises a step of detecting a plurality of key frames using character information in a video sequence
consisting of a plurality of frames, and determining the detected key frames as the starting shot of each subject; and a
step of creating a topic list using the starting shot of each topic.

The method of partitioning the video according to topic can preferably be implemented with a computer-readable
recording medium that records a program for execution on a computer.

Configuration of the Invention
Hereinafter, preferred embodiments of the present invention will be described in detail with reference to the attached
drawings.

FIG. 1 is a diagram showing an example of division by subject in a news video. Looking at chapters 1 to 25 partitioned
according to topic, each chapter consists of a starting shot set as a key frame in which the main characters appear and
a data screen supporting the content, that is, an episode part.

FIG. 2 is a block diagram showing the configuration of an apparatus for partitioning a video by subject according to
the present invention; it comprises a starting shot determining unit 210 and a topic list generating unit 230, and is used
to partition the video into topics based on the main characters detected.

Referring to FIG. 2, the starting shot determining unit 210 detects a plurality of key frames using character information
in a video sequence consisting of a plurality of frames, and determines the detected key frames as the starting shot of
each subject. In particular, it is desirable for a key character to appear in each key frame. Additionally, it is preferable
that starting shot detection be performed on a per-scene basis, but it is not necessarily limited thereto.

The topic list generating unit 230 generates a topic list using the starting shot of each topic determined in the starting
shot determining unit 210. At this time, it is desirable to generate a topic list by collecting the starting shots detected in
each scene. Additionally, frames existing between the starting shot of the current topic and the starting shot of the next
topic are preferably configured as episodes of the current topic and added to each starting shot in the topic list.

FIG. 3 is a block diagram showing the detailed configuration of the start shot determining unit 210 shown in FIG. 2; it
is constituted to comprise a preprocessing unit 310, a face detecting unit 330, and a key frame determining unit 350.

-6-
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Referring to FIG. 3, the preprocessing unit 310 takes the video sequence constituting one video as an input, detects the
scene transition, determines the frames belonging to the current scene, and uses the EPG (Electronic Program Guide)
signal of the video as an input to determine the number of main characters. As shown in FIG. 4A, the EPG signal may
comprise information such as the program's genre, title, director's name, character's name, plot, etc., as well as the
broadcast time.

The face detecting unit 330 detects a face in each frame belonging to the current scene determined by the preprocessing
unit 310. Since the main character usually faces the front, it is preferable to detect the front face. At this time, regardless
of the number of faces in each frame, a determination of only whether or not a face exists can be made. For face
detection, various known algorithms can be applied.

The key frame determining unit 350 extracts clothing information from frames in which faces are detected in the face
detecting unit 330, clusters the frames by characters corresponding to the clothing information, and determines the
frame comprising the main character as the key frame, that is, the starting shot of the subject. Since the clothing
information of the main characters in one video rarely changes, the clothing information is used for clustering by
character. Considering the number of main characters determined in the preprocessing unit 310, clusters containing a
relatively small number of frames are removed from among the plurality of clusters generated as a result of clustering.
The reason for this is that the number of appearances of the main characters is greater than that of other actors. The key
frame determining unit 350 determines the character clustering result, for example, the key frame shown in FIG. 4B
and is used to generate a topic list as shown in FIG. 4C. Meanwhile, examples of key frames determined by the key
frame determining unit 350 for the news genre, education genre, and information/culture genre are shown in FIGS. 13
to 15.

FIG. 5 is a block diagram showing the detailed configuration of the preprocessing unit 310 in FIG. 3; it is constituted
by comprising a frame image input unit 510, a thumbnail image generating unit 530, a scene change detecting unit 550,
an EPG analysis unit 570, and a main character number determining unit 590.

Referring to FIG. 5, the frame image input unit 510 sequentially inputs each frame image extracted from the video
sequence.

The thumbnail image generating unit 530 samples pixels at regular intervals from the original frame image of WxH
size provided from the frame image input unit 510 to generate a thumbnail image of reduced size wxh. According to
this, when using a thumbnail image, faster processing is possible when detecting a face in the face detecting unit 230
than when using an original frame image.

The scene change detecting unit 550 stores the previous frame image, calculates the similarity of the color histogram
between two consecutive frame images, that is, the current frame image and the previous frame image, and if the
calculated similarity is less than a certain threshold, it determines that a scene change has been detected in the current
frame. Here, the similarity (Sim(H:, Hi+1)) can be calculat\ed as in Formula 1 below:

Sim(H,, H,.,)= Zmin[ﬂ,(n). H,, ()]
n=1

Here, Ht represents the color histogram of the previous frame image, He+1 represents the color histogram of the current
frame image, and N represents the histogram level.

The EPG analysis unit 570 analyzes the EPG signal comprised in one video. The main character number determining
unit 59 determines the main character number based on the analysis results from the EPG analysis unit 570.

FIG. 6A is a block diagram illustrating the detailed configuration of the face detecting unit 330 shown in FIG. 3, which
comprises a thumbnail image reconstructing unit 610, a subwindow generating unit 630, and a classifying unit 650.

Referring to FIG. 6A, the thumbnail image reconstructing unit 610 obtains an integral image at each point from the
thumbnail image for each frame image belonging to the current scene provided by the preprocessing unit 310 and
reconstructs the thumbnail image. Here, a method for obtaining the integral image will be described with reference to
FIG. 6B.

Referring to FIG. 6B, for example, a thumbnail image comprises four areas (A, B, C, and D) and four points (a, b, c,

and d) are designated. The integral image of point (a) refers to the sum of pixel values present in the upper left part of

point (a). In other words, the integrated image of point (a) refers to the sum of pixel values of pixels comprised in area

(A). Here, the pixel value may be the luminance level of the pixel. Additionally, the integral square image of point (a)
-7-
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refers to the sum of the squares of pixel values present in the upper left part of point (a). In other words, the integral
square image of point (a) refers to the sum of the squares of the pixel values of the pixels comprised in the area (A).
When introducing this concept of integral image, it becomes convenient to calculate the sum of pixel values for an
arbitrary area of the image. That is, when using an integral image, the classification operation performed in the
classifying unit 670, which will be described later, can be processed at high speed. For example, the sum (S(D)) of
pixel values existing within the area (D) can be obtained as in Formula 2 below.

S(D)=ii(d)-ii(b)-ii(c)+ii(a)

Here, ii(d) refers to the integral image of point (d), ii(b) refers to the integral image of point (b), ii(c) refers to the
integral image of point (c), and ii(a) represents the integral image of point (a), respectively.

The thumbnail image reconstructing unit 610 reconstructs the thumbnail image using the integral image at each point
calculated as in Formula 2 above. Here, the thumbnail reconstructing unit 610 may be provided as an option.

The sub-window generating unit 630 partitions the thumbnail image reconstructed by the thumbnail image
reconstructing unit 610 and generates a sub-window. Here, the size of the subwindow may be determined in advance
and may be increased at a constant rate. That is, the subwindow is initially set to a predetermined size, for example, 20
x 20 pixels, and the entire image is partitioned by subwindows having the set size. Afterwards, the size of the
subwindow is increased by, for example, 1.2 times, and the entire image is partitioned again by the subwindow with
the increased size. In this way, the image can be partitioned by increasing the size of the subwindow until the size of
the subwindow becomes the same as the size of the entire image. Subwindows generated by the subwindow generating
unit 630 may overlap each other. Reference numbers 710, 730, and 750 in FIG. 7 indicate examples of subwindows
generated by the subwindow generating unit 630.

The classifying unit 650 may have a structure in which n stages (S1 to Sn) are connected in cascade. Here, each stage
(S1 to Sn) performs face detection using a classifier based on simple features. For example, the first stage (S1) uses 4 to
5 classifiers, the second stage (S2) uses 15 to 20 classifiers, etc., and the number of classifiers used increases toward
the later stages.

Each stage consists of a weighted sum for a plurality of classifiers, and determines whether face detection is successful
according to the sign of the weight sum. Each stage can be expressed as Formula 3 below.

Here, cm represents the weight of the classifier, and f(x) represents the output of the classifier. Each classifier consists
of one simple feature and a threshold value, and outputs the value of -1 or 1 as the value of fim(X).

In the classifying unit 650 the first stage (S1) attempts to detect a face using the k-th sub-window provided from the
sub-window generating unit 630 as an input; if face detection fails, the k-th sub-window is determined to be a non-face
and is used for face detection. If successful, the kth subwindow image is provided to the second stage (S2). In the last
stage (Sn), if face detection is successful in the k-th sub-window, the k-th sub-window is determined as the face.
Meanwhile, a learning algorithm based on Adaboost can be used to select each classifier and weight. According to the
Adaboost algorithm, a very efficient classifier is created by selecting a few important visual features from a large feature
set. According to this cascaded stage structure, non-face cases can be determined using a small number of simple
features. Since it is possible to reject immediately at an initial stage such as the first stage or the second stage, and then
receive the next (k+1)th subwindow and attempt face detection, the overall face detection processing speed can be
improved.

FIG. 8A shows edge simple features (811, 812) and line simple features (813, 814, 815, 816) used in each classifier
comprised in the classifying unit 650. Each simple feature consists of two or three white or black squares. Each classifier
subtracts the sum of pixel values located within the white square from the sum of pixel values located within the black
square according to the simple feature, and compares the subtracted result with a threshold value corresponding to the
simple feature. A value of 1 or -1 is output depending on the comparison result between the subtracted result and the
threshold value. FIG. 8B shows an example of detecting the eye area using a line simple feature (821) consisting of one
white square and two black squares or an edge simple feature (823) consisting of one white square and one black square.
When using the line simple feature, the difference in pixel values between the eye area and the bridge of the nose is
measured, taking into account the fact that the eye area is darker than the bridge of the nose area. When using the

8-
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edge simple feature, the difference in grayscale value between the eye area and the upper cheek area is measured, taking into
account the fact that the eye area is darker than the cheek area. In this way, a wide variety of simple features for detecting
faces can exist.

FIG. 9 is a diagram showing an example of partitioning a frame image for high-speed face detection in the face detecting unit
330 shown in FIG. 3. Before inputting the thumbnail image to the thumbnail image reconstructing unit 610, the frame image
is partitioned into areas I to V (910, 930, 950, 970, 990) according to the possibility of a face being present. Here, the division
position of each area can be statistically obtained through experiment or simulation. Since area I (910) generally corresponds
to the area where the face 900 is most likely to be located, the thumbnail image is sequentially provided to the thumbnail
image reconstructing unit 610 from area I (910) to area IV (970).

FIG. 10 is a flowchart describing the operation of the face detecting unit 330 shown in FIG. 3.

Referring to FIG. 10, in step 1011, area I (910) is reconstructed by generating an integral image for area I (910). In step 1013,
a subwindow is generated from the image reconstructed as an integral image for area I (910). In step 1015, it is determined
whether face detection was successful in the generated subwindow, and a frame image containing a face is constructed using
the subwindow in which face detection was successful. In step 1017, if face detection fails in the generated sub-window as a
result of the determination in step 1015, it is determined whether the generation of the sub-window for area I (910) has ended;
if the generation of the subwindow for area I (910) has not ended, the process returns to step 1013. If the generation of the
subwindow for area I (910) has ended, the process proceeds to step 1031.

In step 1031, area II (930) is reconstructed by generating an integral image for area II (930). In step 1033, a subwindow is
generated from the image reconstructed as an integral image for area I (910) and area II (930). At this time, it is desirable to
exclude subwindows located only in area I (910).

In step 1035, it is determined whether face detection was successful in the generated subwindow, and a frame image containing
a face is constructed using the subwindow in which face detection was successful. In step 1037, if face detection fails in the
subwindow generated as a result of the determination in step 1035, it is determined whether the generation of subwindows for
area [ (910) and area II (930) has ended; if the generation of subwindows for area I (910) and area II (930) has not ended, a
return is made to step 1033, but if the generation of subwindows for area I (910) and area II (930) has ended, the process
proceeds to step 1051.

In step 1051, area III (950) is reconstructed by generating an integral image for area III (950). In step 1053, subwindows are
generated from images reconstructed as integral images for area I (910), area II (930), and area III (950). At this time, it is
desirable to exclude subwindows located only in area I (910) and area II (930). In step 1055, it is determined whether face
detection was successful in the generated subwindow, and a frame image containing a face is constructed using the subwindow
in which face detection was successful. In step 1057, if face detection fails in the subwindow generated as a result of the
determination in step 1055, it is determined whether the generation of subwindows for area I (910), area II (930), and area I1I
(950) has ended; if the generation of subwindows for area I (910), area II (930), and area III (950) has not ended, a return is
made to step 1053, but if the generation of subwindows for area I (910), area II (930), and area I1I (950) has ended, the process
proceeds to step 1071.

In step 1071, the integral image for area IV (970) is generated to reconstruct area IV (970).

At this time, it is desirable to exclude subwindows located only in area I (910), area 11 (930), and area III (950).
In step 1073, subwindows of images reconstructed as integral images are generated for area I (910), area II (930), area III
(950), and area IV (970).

In step 1075, it is determined whether face detection was successful in the generated subwindow, and a frame image containing
the face is constructed using the subwindow in which face detection was successful. In step 1077, if face detection fails in the
generated subwindow as a result of the determination in step 1075, a determination is made of whether the generation of
subwindows for area I (910), area II (930), area III (950), and area IV (970) has ended. If the generation of subwindows for
area [ (910), area II (930), area III (950), and area IV (970) has not ended, a return is made to step 1073; if the generation of
subwindows for area I (910), area II (930), area III (950), and area IV (970) has ended, the corresponding thumbnail image is
determined to be a frame image that does not comprise a face.

Steps 1011, 1031, 1051, and 1071 are performed in the thumbnail image reconstructing unit 610, and steps 1013, 1033, 1053,
and 1073 are performed in the subwindow generating unit 630; steps 1015 and 1017, steps 1035 and 1037, steps 1055 and
1057, and steps 1075 and 1077 are preferably performed in the classifying unit 650, respectively.

FIG. 11 is a block diagram showing the detailed configuration of the key frame determining unit 350 in FIG. 3; it comprises
a clothing information extracting unit 1110, a character clustering unit 1130, and a main character determining unit 1150.

9.
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Referring to FIG. 11, the clothing information extracting unit 1110 extracts clothing information, for example, a
histogram for the color of the clothing, from the frame image in which the face is detected by the face detecting unit
330. Here, a histogram for the color of clothing is extracted for a certain detecting area 1230 that is set based on the
face area (1210 in FIG. 12) detected by the face detecting unit 330. The reason for extracting a histogram for the color
of clothing is because major characters in a video usually appear wearing the same clothing.

The character clustering unit 1130 receives the histogram for the color of clothing extracted from the clothing
information extracting unit 1110 as input, and clusters frame images in which faces are detected to create a plurality
of clusters. At this time, a frame image having a histogram for the color of the same clothing is judged to be a frame
image containing the same character.

The main character determining unit 1150 selects a cluster containing the main character among the plurality of
clusters provided by the character clustering unit 1130, taking into account the number of main characters provided
by the pre-processing unit 310. Here, when the number of main characters is 1, one cluster containing the largest
number of frame images is selected, and when there is a plurality of main characters, clusters are selected in the order
of the number of frame images comprised. The frame images comprised in the selected cluster constitute the starting
shot as the key frame of each subject.

The present invention can also be implemented as computer-readable code on a computer-readable recording medium.
Computer-readable recording media comprise all types of recording apparatuses that store data that can be read by a
computer system. Examples of computer-readable recording media include ROM, RAM, CD-ROM, magnetic tapes,
floppy disks, and optical data storage apparatuses, and are also implemented in the form of a carrier wave (e.g.,
transmission via the Internet). Additionally, computer-readable recording media can be distributed across computer
systems connected to a network, so that computer-readable code can be stored and executed in a distributed manner.
Further, functional programs, codes, and code partitions for implementing the present invention can be easily deduced
by programmers in the technical field pertaining to the present invention.

Effects of the Invention
As described above, By adopting a character-based high-speed calculation algorithm to partition videos according to
topic, the apparatus and method for partitioning a video according to topic according to the present invention has the
advantage of being easily applicable to embedded systems such as mobile phones, PDAs, and digital cameras equipped
with low-specification processors.

In addition, the apparatus and method for partitioning videos according to topic according to the present invention has
the advantage of being applicable to all videos edited by multiple topics, such as news genre, education genre,
information/culture genre, etc.

Moreover, the apparatus and method for partitioning a video by subject according to the present invention can be
applied not only to embedded systems but also to various products such as Blue-ray disc recorders or home servers
for Digital Contents Management (DCM), thereby increasing user convenience.

The present invention has been described with reference to the above embodiments, but this is merely illustrative;
those skilled in the art will understand that various modifications and equivalent embodiments are possible therefrom.
Therefore, the true technical protection scope of the present invention should be determined by the technical spirit of
the attached patent claims.

Brief Description of the Drawings
FIG. 1 is a diagram showing an example of topical division in a news video;

FIG. 2 is a block diagram showing the configuration of an apparatus for partitioning a video according to topic
according to the present invention;

FIG. 3 is a block diagram showing the detailed configuration of the start shot determining unit shown in FIG. 2;
FIGS. 4A to 4C are diagrams for describing the operation of each component shown in FIG. 3;
FIG. 5 is a block diagram showing the detailed configuration of the preprocessing unit in FIG. 3;
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FIG. 6A is a block diagram describing the detailed configuration of the face detecting unit shown in FIG. 3, and FIG.
6B is a diagram describing a method of constructing an integral image;

FIG. 7 is a diagram showing an example of a sub-window used in the face detecting unit shown in FIG. 3;
FIGS. 8A and 8B are diagrams showing examples of features used in the classifying unit shown in FIG. 6A;

FIG. 9 is a diagram showing an example of partitioning a frame image for face detection in the face detecting unit
shown in FIG. 3;

FIG. 10 is a flowchart describing the operation of the face detecting unit shown in FIG. 3;
FIG. 11 is a block diagram showing the detailed configuration of the key frame determining unit in FIG. 3;
FIG. 12 is a diagram describing the operation of the clothing information extracting unit in FIG. 11;

FIG. 13 is a diagram showing examples of key frames determined as starting shots according to the present invention
in the case of a news genre;

FIG. 14 is a diagram showing examples of key frames determined as starting shots according to the present invention
in the case of an educational genre; and

FIG. 15 is a diagram showing examples of key frames determined as starting shots according to the present invention
in the case of the information/culture genre.

Drawings
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