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Abstract

Video scene classification technology is becoming
more important with development of multi-media
system. In order to classify the video scene, the
models to identify the video scene are needed. In
the case of constructing the video scene classification
system for TV programs, it is difficult to make the
models because the TV programs have many kinds
of scene. For above mentioned problem, a new type
approach for video scene classification based on typ-
ical scene model database is proposed. In this ap-
proach, the classification of video scene is realized
using similarity retrieval from the image database.
The typical scene model database is consist of col-
lection of the features of image of typical scene. The
advantage of this approach is that this approach can
classify the scene of image without recognition of ob-
ject. Consequently, the user do not have to prepare
the knowledge for recognition of objects and scenes.
The user has only to collect the image of typical
scene. In prototype system, the similarity of image
is evaluated using the feature of color information
and segment information of image.

1 Introduction

The many TV programs are presented in day and
night. And the TV channels are on the increasing
with preparedness of communication device such as
optical fiber and communications satellite. In this
situation, the video scene classification technology
is becoming more important. The benefits of classi-
fication of video scene are to select the TV programs
in accordance with needs of the user and to analyze
image in accordance with video scene.
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Many methods have been proposed for video
scene classification[1]-[3]. For example, in one
method, the image sequence is transformed to sym-
bolic sequence using feature of images at first, then
the identification is realized by comparison of se-
quence at symbolic level. And in the other method,
the scene of image is recognized by feature of struc-
ture of image such as arrangement and motion of
objects. But in these methods, the image sequence
should be uniform such as TV commercial in order
to identify the video scene. And the user must make
model that is defined structure of image for every
scene. That is, most of these methods are necessary
to recognize the object in image and to make various
kinds of model for object recognition. It is difficult
to apply the classification of TV programs, because
the TV programs have many kinds of scene.

If the classification of video scene without object
recognition is possible, it is necessary to make the
models for object recognition. Therefore, in this
case, the scene classification of TV programs is be-
coming easy, because it is not necessary to make the
models for many scenes.

In this paper, we propose an approach for video
scene classification based on typical scene model
database without exact models.

2 Scene Classification Based on Typ-
ical Scene Model Database

2.1 Outline of Scene Classification

In the case of classification of typical scene, it
is possible to identify the scene of image using the
feature of whole image. The TV images such as
drama, sports and news is taken by well controlled
video camera with certain intention to express some
specific information. Thus the structure of images
such as location of objects and size of objects have
specific form. Therefore, the scene of images can be
identified using the feature of specific form of the
images.



We propose an approach for video scene classi-
fication using similarity retrieval from the typical
scene model database. The typical scene model
database, collection of the representative images of
typical scene, can be constructed beforehand. The
scene of target images can be identified using simi-
larity retrieval.

This approach have benefits comparing with pre-
vious studies. First, this approach can use real
images as the knowledge for classification of scene.
That is, the user do not have to make many mod-
els for object recognition, because the model for ob-
ject recognition is not necessary for scene classifi-
cation. Second, it is easy to increase number of
target scene for scene classification. Because this
proposed approach is based on image database, the
feature for scene classification is extracted automat-
ically. Therefore, the identification of scene such as
TV programs become easy. This approach can ana-
lyze new TV programs by collecting images of new
scene automatically at the change of TV programs.

The framework of video scene classification is
shown in Fig.1. In the process of video scene classi-
fication. the features of image for scene classification
are calculated at first, and then it is compared with
the features in typical scene model database,

1. sumo wrestling(3)

2. sumo wrestling(1)
3, golf(4)

Figure 1: Framework of Video Scene Classification

2.2 Structure of Typical Scene Model
Database

The typical scene model database consist of rep-
resentative images of typical scene. The images in
database are managed hierarchically as scene, cut
and shot. The each scene is constructed by several
cuts, and the cut is consist of some shots. Because
the several shots are prepared for one cut, the many
shots can be utilize to analyze and identify one cut.
To increase efficacy of video scene classification, the
features of image are calculated beforehand and kept
them with image in the database.

The structure of typical scene model database is
shown in Fig.2.
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Figure 2: Structure of Scene Model Database

3 Similarity Retrieval for Scene Clas-
sification

3.1 Similarity of Scene

The classification of video scene is carried out us-
ing similarity retrieval from the typical scene model
database. In general, the similarity retrieval of im-
age is based on the feature of color, shape, texture
and location of the objects in image. When similar-
ity retrieval to classify the video scene performed,
the retrieval should be carried out with attention to
the followings.

¢ Difference of object feature

Example : The color information may be vari-
able even in the same human with different
clothes.

e Motion of objects

Example : The posture and location of human
may be variable.

3.2 Retrieval Method for Scene Classi-
fication

In general, the feature for similarity retrieval of
image will have 3 levels, signal level, feature level
and semantics level. The signal level retrieval is car-
ried out on the basis of pixels. The feature level
retrieval is carried out on basis of segments. And
the semantics level retrieval is carried out on basis
of results of recognition. The signal level retrieval
and the feature level retrieval are used in the pro-
posed approach, because this approach realize video
scene classification without recognition of object in
image.

As prototype system, we are constructing the
video scene classification system for sports images.
In this system, we adopt the feature based on infor-
mation of segment and color information of whole
image for the evaluation of similarity. Because the
color information is important factor for identifica-
tion of objects and background in image.

The process of scene classification are the follow-
ings.



1. Color space transformation

RGB color data of each pixel is transformed
to HVC(Hue Value Chroma) color data using
MTM algorithm[6].

2. Segmentation

The image divided into some segments using
color data.

3. Calculating features

The feature histograms of each image are cal-
culated using color information and segment in-
formation.

4. Scene classification

The evaluation of similarity is carried out by
comparison of the feature histograms. The tar-
get images are classified into the typical scene
defined by typical scene model database.

In this system, we utilized the two kinds of his-
togram of color information for the evaluation of
similarity of whole image. The one of the histogram
is calculated using the representative color data of
each pixel, and the other one is calculated using pair
of the representative color data of adjacent pixels.
We also utilized histogram of color information of
adjacent points, because in order to consider the
feature of segments. The similarity of segment infor-
mation is evaluated using the feature of some main
segments and the distribution of segments. And the
total evaluation of many features is carried out by
comparison of value that is calculated considering
relation using membership function. Here, for color
data, we use HVC(Hue Value Chroma) data. The
example of features for evaluation of similarity is
shown in Fig.3.

The frequency of histograms is
defined {H(1), H(2),--- H(n)}. Here, the n is the
number of division of axis. The similarity of images
is evaluated using the y? as defined below.
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And for the two dimensional histogram, the y? is
defined below.
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Here, the H; and the H; are feature histograms of
two images. The H; is histogram for images in typ-
ical scene model database, and the H, is histogram
for target images.

The final similarity between target image and im-
age in typical scene model database is calculated us-
ing y* of some feature histograms with parameter of
weight.
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Figure 3: Example of Feature for Evaluation of Sim-
ilarity

4 Image Filtering

The image filtering is possible with usage the pro-
posed method for scene classification. The image fil-
tering is to select and extract necessary scene from
view point of the user.

Here, we are considering the image filtering at the
scene level such as soccer football and so on. The
user select necessary scene from the typical scene
model database. Then the necessary images can be
extracted from source images by comparison with
images of necessary scene.

The scene classification is realized using similarity
retrieval from typical scene model database. Con-
versely, the image filtering is carried out by select-
ing images of necessary scene in typical scene model
database.

The framework of image filtering using typical
scene model database is shown in Fig.4.
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Figure 4: Framework of Image Filtering



5 Experimental Results

We are developing the video scene classification
system for sports images. The typical scene model
database consist of about 100 pieces of sports im-
ages, such as soccer, swimming, golf and sumo
wrestling. The image in the typical scene model
database is selected by manually and automatically
using methods of scene change detection.

The example results of image filtering are shown
in Fig.5. In this example, the some soccer scenes are
selected as request scene. The images of soccer scene
are extracted and the images of the other scene are
not extracted.

Request Scene

(a)

o TR
(c)Rejected Images

Figure 5: Example Results of Image Filtering

6 Conclusion

In this paper, we proposed an approach for video
scene classification. In this approach, the classi-
fication of video scene is realized using similarity
retrieval from image database. The advantage of
this approach is that this approach can classify the
video scene using typical real images as scene mod-
els. Therefore, it is easy to apply to the images such
as TV images that have many kinds of scene.

We demonstrated the potential of the proposed
approach by showing example of experimental re-
sults. Although, the proposed approach is not suit-
able for classification of video scene with infinite
variation, the proposed approach is suitable for clas-
sification of video scene such as TV images, because
such images are created with certain intention and
have specific structure,
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We are now in process of finding optimal feature
for video scene classification. We will construct the
video scene classification system for image of real
TV programs. And then, we evaluate ability of clas-
sification of this approach.
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