International Journal of Applied Engineering and Technology ISSN: 2277-212X (Online)
An Open Access, Online International Journal Available at http://www.cibtech.org/jet.htm
2014 Vol. 4 (2) April-June, pp.69-74/Navdeep and Mandeep

Research Article

CONTENT BASED VIDEO RETRIEVAL USING COLOR, TEXTURE AND
TIME BASED ACTIVITY

*Er. Navdeep Kaur' and Dr. Mandeep Singh?

'CGC Group of Colleges, Gharuan, Punjab, India

“Chandigarh University, Gharuan, Punjab, India
*Author for Correspondence

ABSTRACT

Content Based information retrieval is an active area of research these days. The growth of multimedia
data is increasing day by day. So, there is great need to make advancements in this area. In this paper, we
are discussing about the content based video retrieval as well as new advancements in this area. If the
video sequences are stored based on contents like color, texture, or events, then the video mining may be
speed up to a great extent. So, in this paper we have tried to present a novel method which will be very
efficient to work on large video database and the multiple contents of video will lead to accurate result.

Keywords: CBIR, Wavelet Coefficient, Color Space, Feature Extraction, CM, Texture, Entropy, Semantic
Gap, Histogram

INTRODUCTION

Due to advancements in multimedia technologies, the multimedia databases are growing day by day. So,
with the huge growth of digital data which includes video data as well, it is very difficult to store, process
and retrieve this type of data in a mannered way.

Content based video retrieval may be defined as an approach in which the videos are retrieved from the
large database based upon their visual contents. Content based video retrieval is desirable because most
image or video search engines rely purely on metadata and this produces a lot of wrong results. Also these
keywords are annotated manually and are completely based upon human perception, so this procedure will
not be sufficient enough to capture every keyword that describes the image or video. Thus a system that
can filter images on their content would provide better indexing and return more accurate results. The
content of video or image are color, shape, texture etc. Video content can be grouped into two levels: low-
level visual features and high-level semantic content.

Low-level visual content may be defined by features like color, shapes, textures, etc; Further, statistical
features like entropy, time based activity, rate of change of entropy etc. may be high order features based
on which a video sequence could be retrieved and analyzed in a proper manner.

Content Based Video Retrieval can be efficient in those conditions where the length of video is very long,
and the user have to watch only certain clips to get information rather than spending number of days to
watch a complete video. In the CBVR systems, first the visual features of videos are extracted and then
similarity matching among videos based upon their features is carried out to retrieve similar feature videos
as that of query.

When the length of the video becomes too long, then the features get complex, the run time keep on
increasing as the entire algorithm has to run on each frames of the video. No video can be left out as this
cannot be guaranteed that the video clip of interest or under search is in which frame. So our motive will be
to reduce the run time and make the system effective.

Related Work

A brief review of the previous research work done in the field of content based video retrieval is presented
in the following paragraphs:

A spatio temporal information based features are extracted from the video frames using the image tool box
in matlab. Popular descriptors for defining the spatio temporal features are: dominant color histogram and
spatial histogram (Tong et al.).
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A tree based structured approach is proposed in this paper for video retrieval. Clusters of information based
color, entropy and textural properties are used for video retrieval (Wen and Xu).

A satellite based landscape survey has been scanned for its video content using color, texture and entropy.
Satellite images are very well segmented using entropy and texture properties (Weiming et al., 2011).

A layered approach is presented in this paper for retrieving the video contents. The query frames are
extracted from the input video using the video to frame conversion algorithm (Saluja et al., 2012).

Video shot boundary detection is a fundamental step for content based video analysis. Various methods
have been proposed and developed to detect boundaries in video sequence which uses information from
feature extraction, color histogram, boundary histogram, pixel differences, motion features. More recent
algorithms designed explicitly to detect specific complex editing operations such as fades and dissolves are
taken into account, and their ability to classify the types and locate the boundaries of such edits are
examined. The algorithms’ performance is measured in terms of hit rate, number of false hits, and miss rate
for hard cuts, fades, and dissolves over a large and diverse set of video sequences (Mishra et al., 2013).

A critical issue of large-scale multimedia retrieval is how to develop an effective framework for ranking
the search results. This problem is particularly challenging for content-based video retrieval due to some
issues such as short text queries, insufficient sample learning, fusion of multimodal contents, and large-
scale learning with huge media data. In this paper, we propose a novel multimodal and multilevel
(MMML) ranking framework to attack the challenging ranking problem of content- based video retrieval.
We represent the video retrieval task by graphs and suggest a graph based semi-supervised ranking (SSR)
scheme, which can learn with small samples effectively and integrate multimodal resources for ranking
smoothly (Steven and Michael, 2008).

Algorithm

Following steps are described for the presented algorithm:

Video Footage Acquisition

VIDEO

SCENES

SHOTS

KEY
FRAMES

Figure 1: Segmenting the video into frames
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. The database is created with a video having format .mpeg, which will be of duration of 5 hours
approximately i.e. a long video.

. A video sequence is a collection of no. of frames played over a short interval of time that gives the
video experience. Video footage is converted into 2-d frames i.e. image format.

o Present the video frames as images for frames retrieval based on query features like color, entropy,
texture and time based activities.

Feature Extraction

Feature extraction is the important phase of content based video retrieval system as the accuracy obtained
from the system completely depends upon the feature extracted from the database in terms of contents. As
already discussed, the shots are further represented by key frame. To represent a shot, key frame may be
more than one. The features of key frames are extracted and then stored in the database and then indexed to
the database.

Video footage retrieval based on color

When the video footage is to be retrieved based on some color, the query color is first indexed using the
CAT command in matlab.

Say, the query color is C, then, C may be decomposed into its RGB component using the index color
coding. Say the RGB components are given by:

R-Component = R/256;

G-Component = G/256;

B-Component = B/256;

The color components are divided by 256 to make the color components in the range of 0-1.

The query color is obtained by the followings:

Query Color C = cat (R-Comp, G-Comp., B-Comp);

A RGB histogram is extracted from the data base images by decomposing the images into index images. A
Color Check Margin (CCM) or threshold is defined and if the query color components (R-, G- and C-) are
greater than the CCM in data base images, those images are presented to the user. The algorithm has been
implemented in matlab and works fine. The CCM is programmable and can be fined tuned according to the
applications.

Video footage retrieval based on texture

Texture can be defined as the visual patterns that have properties of homogeneity that do not result from
the presence of only a single color or intensity. This consists of six statistical features, including
coarseness, contrast, directionality, line-likeness, regularity and roughness to describe various texture
properties.

The texture based features are extracted from the database images and stored in a feature database.
Similarly, the texture based features are extracted from the query image and the query image features are
compared with the database image features using the distance measure. Images having the least distance
with the query image are displayed as the result.

Image Texture features are extracted using Gray Level Co-occurrence matrix (GLCM). The GLCM finds
how often a pixel with a gray-level value i occurs either horizontally, vertically, or diagonally to adjacent
pixels with the value j. It is given by the relative frequency of the occurrences of two gray-level pixels i &
J» separated by d pixels in the 0 orientation, where d is the displacement and 0 is the direction. The ‘d’ can
take values 1, 2, 3, etc., and 0 can take values 0° (horizontal), 90° (vertical), 45° and 135°.

Video footage retrieval based on entropy

Entropy deals with the randomness or variation. The higher the randomness, the higher will be the entropy.
The entropy is extracted from the database images and stored in a feature database. Similarly, the entropy
is extracted from the query image and the query image features are compared with the database image
features using the distance measure. Images having the least distance with the query image are displayed as
the result images.

E = entropy (1)
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Here, this equation returns E, a scalar value representing the entropy of grayscale image I. Entropy is a
statistical measure of randomness that can be used to characterize the texture of the input image.

Video footage retrieval based on wavelet coefficients

In this approach, the query and data base images are decomposed using the haar wavelet in four sub-bands
namely LL, LH, HL and HH sub-bands. The LL sub-band contains the maximum energy/entropy i.e.
maximum information part, however, other sub-bands contain the information about the high frequency
components like edges, sharp changes etc. Further, these information's are statistically analyzed in order to
generate a content based vector set and stored in a data base. Based on these vector set search, the images
could be retrieved in at fast pace.
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Figure 2: Block diagram of CBVR

For the image decomposition and feature extraction the Haar transform has been applied as a basic tool
used in the wavelet transform. The method described is used for description of the whole system enabling
perfect image reconstruction. The proposed algorithm of the Haar wavelet image decomposition includes
image feature based segmentation and comparison of results with the watershed transform. Individual
methods have been verified for simulated images and then applied for processing of selected magnetic
resonance biomedical images.

Video footage retrieval based on time based activity

A video footage may be examined based on some activity that is prolonged beyond the expected interval of
time. For example, normally a person in an ATM should not spend time more than 4-5 minutes on an
average for any one transaction. In this case, the video footage of 5 minutes will show a constant features
set (entropy, color texture etc.) in all frames of 5 minutes video footage. Therefore, all the video frames in
that series may be collected and presented based on time based activity. Also the suspicious frames can be
easily retrieved in which a person is staying for more than expected time.

RESULTS AND DISCUSSION

The algorithm discussed here has been run on different video sequences and found to give fair results in
terms of retrieval of sequence based on parameters as entropy, time based activities, texture and color.
Color based retrieval is very effective in case of fire and any smoky images.
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Figure 3: Resultant frames retrieved to show fire

The time based activity is helpful in monitoring the long video recording of ATMs but only the sequences
where an ATM user enters the ATM and operate on it. If a user is standing in the ATM for more than
expected or normal time, that video sequence is very well extracted.

Texture based video extraction has been found very useful in case of identifying a person based on his
dress code or uniform design like as the movement of person in a specific uniform just like army etc.
Conclusion

The presented work shows fair video sequence retrieval based on color, texture, time based activity and
entropy. However, the speed of operation suffers from the fact that as the movie length increases, the no. of
frames increases. The particular video retrieval time increases especially in case of time based activities
due to large no. of video frames and iterative nature of the search. The presented work is very effective in
case of sports related study where a team wants to monitor and study the sports person action. This may
improve the learning from the video analysis in the domain of time based activities, entropy, texture and
color.
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