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Abstract

Partitioning a video sequence into shot is the first step
toward video-content analysis and content-based video
browsing and retrieval. A video shot is defined as a series
of interrelated consecutive frames taken contiguously by a
single camera and representing a continuous action in time
and space. Shot boundary detection (SBD) plays an
important role in content-based video retrieval. Shot is
important and meaningful unit in videos. In this paper
different video clips are used for further processing. Video
consist of no. of frames depend on its size which represents
content in video. As, wavelet transform have many feature
over Fourier transform. Wavelet transform is use to
compress the frames, it will help to minimise memory use
to store the frames .Histogram technique is use to compare
two frames. Key frame extraction is next part of paper .Key
frame extraction is based on threshold calculation, mean
deviation and standard deviation.

Keywords- Dynamic or static shot. , Key frame
extraction, Shot boundary detection, Threshold, Wavelet
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I. Introduction

Due to the rapid increase in the amount of video data
generated and the wide range of video applications, an
efficient and effective management of the data is
necessary. Video shot boundary detection plays an
important role in video processing. It is the first step
toward video-content analysis and content-based video
retrieval. A video shot consists of vary amount of frames.
With the rapid development of computer and multimedia,
video data surrounding people grows at an unprecedented
speed. The rapidly expanding digital video information has
motivated development of new technologies for efficient
browsing, annotating and retrieval of video data. Content
based video retrieval has attracted extensive research
during the last decade. As the basis of video retrieval, shot
boundary detection (SBD) is the first step of the video
content analysis and content-based video retrieval .As
video consist of no. of frames there is direct commands
available for processing videos and mathematical analysis
in digital image processing toolbox therefore one can easily
implemented it, hence it is called intelligent processing.
Wavelet transform is use to minimise memory requirement
to store frames. Some researchers are making effort to find
techniques that can improve the performance of shot

boundary detection, such as using scale invariant feature
transform (SIFT). SIFT was first presented by David
G.Lowe in 2004 and has been well developed for object
recognition and matching because its image features are
invariant to image rotation, scale and robust across a
substantial range of affine distortion, addition of noise, and
change in illumination. The video is segmented into shots,
the most representative frames in each shot, named key
frame, are extracted for further applications, such as video
retrieval, user browsing and content analysis. So the
extraction method of key frame in a shot is another key
study direction. The easiest method is to take the first,
middle or ending frame as key frame. This method results
in one possibility that the extracted key frames have a low
correlation in visual content. Another way is to split a shot
into smaller video clips. Each clip can be a fixed time
video or consecutive frame series characterized by high
vision-content redundancy. Each clip typically includes
several consecutive frames, but may also stretch to a
complete shot. Then we can extract key frames from the
clips in the way that the visual content redundancy is
minimized. As the above mentioned analysis, this paper
presents a unified framework for shot boundary detection
and key frame extraction. In this paper, the key frame
extraction is based on threshold calculation.

Different frames are extracted
from video which are compressed using wavelet transform.
Technical innovation by high-speed broadcasting and
networking, digital video transmission, huge storage
devices, etc., raises a demand for large-scale video
database and its content-based access. These technologies
are expected to enable "mining" knowledge from large-
scale video archives that meets users' need. As a basic
component of content-based video access, researchers tend
to use feature-based similarity search for images and
videos. However, several papers have recently been
published which state that similarity search is getting more
noisy and useless as the image video archives are getting
larger, but instead, searching the "identical" image/ video is
becoming useful . In this paper, histogram technique is for
matching two blocks of frames.
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Each frame is divided into blocks with m rows and n
columns. Then the difference of the corresponding blocks
between two consecutive frames is computed. Finally, the
final difference of two frames is obtained by adding up all
the differences through different weights
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Histogram plot is use to determine difference between
blocks of two frame. Histogram is use to determine
variation of pixel at different frequency of image.
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IV. Wavelet transform
Wavelet compression is a form of data compression well
suited for image compression. First a wavelet transform is
applied. This produces as many coefficients as there are
pixels in the image (i.e.: there is no compression yet since
it is only a transform). These coefficients can then be
compressed more easily because the information is
statistically concentrated in just a few coefficients.
Wavelets are mathematical functions that cut up data into
different frequency components, and then study each
component with a resolution matched to its scale. They
have advantages over traditional Fourier methods in

analyzing physical situations where the signal contains
discontinuities and sharp spikes. A transform which
localizes a function both in space and scaling and has some
desirable properties compared to the Fourier transform.
The transform is based on a wavelet matrix which can be
computed more quickly than the analogous Fourier matrix.

V. Algorithm Description

Let F (k) be the k ™ frame in video, k =1, 2,.., n . The
algorithm of shot boundary detection is described as
follows.

Algorithm 1: Shot Boundary Detection

Step 1: Partitioning a frame into blocks with m rows and n
columns, and B (i, j, k) stands for the block at (i, ) in the k
" frame;

Step 2: Computing histogram matching difference between
the corresponding blocks between consecutive frames in
video sequence. H (i, j, k) and H (i, j, k+1) stand for the
histogram of blocks at (i, j) in the k™ and (k+1)" frame
respectively. Block’s difference is measured by the
following equation

2
Hii j ket 1)]

L-1 -
[H{i.j.k}HH(

k k+1.ij=
De (k.k+1.ij) 2 HOLK)

..equation (1)

Where,
DB =Block difference,
L= Gray in image

Step 3: Computing histogram difference between two
consecutive frames:

n

Im
Dik.k+1)= E 2 Wij DB (k. k+1,i.j)

i=1 =1

..equation (2)
Where Wij stands for the weight of block at (i, j);
Step 4: Computing threshold computing the mean and
standard variance of histogram difference over the whole
video sequence. Mean and standard variance are defined
as follows

n-1

MD= z D(k.k+V
n-1

=1

..equation (3)

n-1
= 2
STD (Dk ke+1)-MDY)
n-1
k=1
..equation (4)
367 |Page



Mr.Saurabh Thakare / International Journal of Engineering Research and Applications (IJERA)
ISSN: 2248-9622 www.ijera.com
Vol. 2, Issue 2, Mar-Apr 2012, pp.366-369

Step 5: Shot boundary detection

Let threshold T=MD + a x STD Shot candidate detection:
if D (i, i+1) is greater than equal to, the i"" frame is the end
frame of previous shot, and the (i+1)" frame is the end
frame of next shot.

Reference Frame: it is the first frame of each shot; General
Frames: all the frames except for reference frame; “Shot
Dynamic Factor” max (i): the maximum histogram within
shot i; Dynamic Shot and Static Shot: a shot will be
declared as dynamic shot, if its max(i) is bigger than MD;
otherwise it is static shot; Fc(k) : the k™ frame within the
current shot, k=1, 2, 3...Fcn (K) (Fen (K) is the total number
of the current shot) .The algorithm of key frame extraction
is described as follows

Algorithm 2: Key Frame Extraction
Step 1: Computing the difference between all the general
frames and reference frame with the above algorithm

m n

Dc (LI-{]FE

Wij Dce (1,k.1,))...k=2,3.4,....FCN
=1 =1
..equation (5)
Step 2: Searching for the maximum difference within a
shot:

max(i)=Dc(1.k)max k=234 _Fcn

..equation (6)
Step 3: Determining “Shot Type” according to the
relationship between max (i) and MD: Static Shot (0)
OrDynamicShot

Shot Type ={1 if max(i) is greater than equal to MO}
{0 others}

..equation (7)

Step 4: Determining the position of key frame: if Shot
Type=0, with respect to the odd number of a shot’s frames,
the frame in the middle of shot is chose as key frame; in
the case of the even number, any one frame between the
two frames in the middle of shot can be chose as key
frame. If Shot Type=1, the frame with the maximum
difference is declared as key frame.

VI1.Experiment analysis

This paper gives idea how the key frame extracted .As
video consist of number of frames depend upon size of
video. These frames occupies large space in memory .So in
this paper wavelet transform is used to compress frame size
.Each frame is divided into sub-blocks .No. of rows and
column selected in such way that it explains all the content
in video. Frame rate is about 20 frames/sec. In the
histogram methods, it is possible that the histograms of two
frames are similar, but the contents are completely
different. According to human beings' visual characteristic,
if the difference of the same pixel of two frames is in a
small range, we may think that these two pixels are the
same; if the difference is larger than a threshold, we
consider that they are different.

VII. Conclusion

In this paper extracted frames from the video compressed
by using wavelet transform. Key frame extraction is
depending upon threshold value calculated by using
method discussed above. Key frames can satisfactorily
represent the content of video. The wavelet transform is
use to compress frames where video size is large. Each
frame is divided into rows and column so that it represents
all the content in frame and easy for next calculation part.
In order to further improve accuracy, we will use
multimodal information to segment video and generate
video abstract. In this paper one important point is static or
dynamic shot. Static shot referred to the picture or image
which is not in motion. Dynamic is for continuously
moving image.Comparision of these two shot help us to
find out moving images in frames or steady images.
Multimodality-based video indexing will be our future
direction.

VIII.Result

The experiment result shows that key frames represent
video content. The key frames are use to watch highlights
of video. We use wavelet transform in this paper which are
having many advantages over other image compression
transform. So wavelet transform is use to compress the
frame size, and it will helpful in application where video
size is large. Also it saves the memory space required to
store the frames. Dynamic and static shot is depending
upon block difference and mean deviation value.Matlab
software is use for completing and implementing algorithm
with version 7.9.Consider two frames of video shown
below.

Frame. 1 Frame.2
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Frame .1 Divided into sub- blocks
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Frame .2 Divided into sub —blocks
Frame 1. Block Difference: 2.087800e+005
Frame 2. Block Difference: 2.896984e+005

Threshold value is calculated using mean deviation and
standard deviation formula discussed above and is
compared with block difference to extract key frames.
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