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Abstract— Video Summarization have a wide area of
promising application. This paper offers a different
technique for video summarization, focusing on simple
method or technique for video summary including feature
extraction, clustering and frame extraction for static video.
Moreover here we are discussing which method suitable
for which type of video.

Index Terms— Video summarization techniques, feature
extraction, Clustering methods

I. INTRODUCTION

A video summary is defined as a sequence of still pictures
that represent the content of a video in such a way that the
respective output group is rapidly provided with concise
information about the content, while the essential message of
the original video is preserved [5].

Rapid development of computation, communications, and
storage infrastructures, are contributing to an enormous and
steadily growing availability of video content. Despite the
enormous investments in digital video technologies, the
capabilities of an average user to manipulate, interact with and
manage videos are still far behind what average users can
achieve with other types of media such as text or images. This
is mainly due to the temporal and multi-model nature of video
and the size of the associated medium [4].
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Figure 1 hierarchy structure of video [7]
A video is nothing but a synchronous sequence of a number

of frames, each frame being a 2-D image. So the basic unit in a
video is a frame. The video can also be thought of as a
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collection of many scenes, where a scene is a collection of
shots that have the same context. This is shown in figure-1. A
frame is single still image from video. It defines as fps (frame
per second). Shot is the sequence of frame recorded by single
camera operation. And scene is collection of shots. So frame is
basic unit for all video. And mostly for video summary is
frame is used.

Video summarization is used for give summary of original
video so there so many application regarding this. It is used to
summarize video in specific situation like Previews of movies,
TV episodes, etc, Summaries of documentaries, home videos,
etc, Highlights of football games, cricket match, etc, Interesting
events in surveillance videos (major commercial application).
Video summarization techniques also used for video retrieval
for video browsing.

Basically video summarization method divided in two
parts (1) Static video summarization and (2) Dynamic video
summarization [8], [9], [10], [18]. Static video summaries
consist of a set of frames (key frames) extracted from the
original video, while dynamic video summaries are a video
clip consists of a collection of video segments (and
corresponding audio) extracted from the original video [4].

A. Static video summarization

The simplest static visualization method is to present one
frame from each video segment, which may or may not
correspond to an actual shot, in a storyboard fashion. The
problems with this method are that all shots appear equally
important to the user and the representation becomes
impractically large for long videos.

Although video abstracts are compact, since they do not
preserve the time-evolving nature of video programs, they
present fundamental drawbacks. They are somewhat unnatural
and hard to grasp for no experts, especially if the video is
complex. Most techniques just present keyframes to the user
without any additional metadata, like keywords, which can
make the meaning of keyframes ambiguous. Finally, static
summaries are not suitable for instructional, and presentation
videos, as well as teleconferences, where most shots contain a
talking head, and most of the relevant information is found in
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the audio stream. These deficiencies are addressed by dynamic
visualization methods [8].
B. Dynamic video summarization

In these methods the segments with the highest scores are
selected from the source video and concatenated to generate a
video skim. While selecting portions of the source video to be
included in the video skim, care must be exercised to edit the
video on long audio silences, which generally correspond to
spoken sentence boundaries. This is due to the experimentally
verified fact that users find it very annoying when audio
segments in the video skim begin in mid-sentence [8].
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Figure 2 Hierarchical Structure of video summarization
Techniques [6]

Techniques are based on feature, cluster, event, selection,
trajectory and mosaic. This is shown in figure-2. Feature
based have different method like motion, color, texture,
gesture, object and etc. cluster based techniques have different
methods like k-means, density based, etc.

There are some other techniques for summarization like
video summarized on user preferences [3]. And some
automated methods are available for video summarization. In
[2], video summarization is done using simple action patterns.
In that, they give summary on basis of finding action driven
by the different object. They also define simple flow for
pattern detection. First they detect moving object using
movement analysis then using actor analysis actor is detected
and actor tracking is done. Then periodicity extraction is done
using HoG on the interested blob which get from last tracking
method. Lastly summarization is done on basis of output from
periodicity extraction steps. In periodicity extraction are
extracted key frames from an action’s most specific point.
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Figure 3 Generic framework of video summarization
technique [5]

In figure 3, generic framework of video summarization is
given. In this video is taken as input. In first step pre-sampling
step is done. Then color features are extracted from video
using different methods. Then texture features are extracted
from video. Then video frame is clustering by cluster
methods. And finally result of last steps is arranged in its
original order to generate summary of video.

Rest of paper is organized as follows. Section Il is Pre-
sampling step. Section Il is feature extraction in which
different techniques is shown. Section IV is about clustering
methods. Section V is description of key frame extraction.
Section VI is analysis And finally we offer conclusion in last
section.

Il. PRE-SAMPLING

The first step towards video summarization is pre-
sampling the original video which aims to reduce the number
of frames to be processed. Choosing a proper sampling rate is
very important. A low sampling rate leads to poor video
summaries; while a large sampling rate shortens the video
summarization time. In [5] approach, the sampling rate used is
selected to be one frame per second. So, for a video sample of
duration one minute, and a frame rate of 30 fps (i.e., 1800
frames); the number of extracted frames is 60 frames.
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I1l. FEATURE EXTRACTION

Feature extraction is used for extract specific features from
video. There are mainly two types for extraction (1) Local
feature extraction (2) Global feature extraction [1].

Feature Extraction

l l Y

‘ Global Feature ’ Local Feature

Figure 4 Basic types of Feature Extraction [1]

Local features such as scale-invariant feature transform
(SIFT) or (SURF) descriptor have played important role in
many application [1], [19]. It is one of best method for feature
extraction using local feature extraction. Global feature such
as color, texture, shape is used in most video summarization
techniques. There different methods for color, texture feature
extraction [15].

Table 1, Contrast of global and local feature extraction

[14]
Global features adopted | Local features adopted
Color histogram in HSV = Color moments, Gabor
space texture, shape and size
Gabor wavelets texture
and edge orientation SURF
histogram
Color histogram in HSV Sobel shape
space
Shape index SIFT

A. Color feature extraction

Color is important feature of video. In many methods like
VSUMM [16], STIMO [17] color feature is used for feature
extraction. In video summarization systems, the color space
selected for histogram extraction should reflect the way in
which humans perceive color [5]. Different color method is
shown in table 2 with its advantage and disadvantage.

Table-2, Contrast of different color descriptors [14]

Method Pros. Cons.
all colors, no spatial info
- High di ion, high
Cccv Spatial info 'g dlmen§|on 'g
computation cost
csb Spatial info Sen5|.t|ve to noise,
rotation and scale
Very high computation
Correlogram Spatial info cost, sensitive to noise,
rotation and scale
1 t .
Compact, robust, Need post-processing for
DCD perceptual L
. spatial info
meaning

Some other methods are also used for color feature
extraction such as color movements. Color Histogram is
generally used for color feature extraction. One good choice is
the HSV color space for color histogram. A different color
based technique is proposed in [13]. Color histogram is used
to store color information of a shot.

B. Texture Feature Extraction
Texture is also globally used feature to extract image for video
summary. Texture is a important low-level feature for
representing images. Texture can be defined as an attribute
representing the spatial arrangement of the pixels in a region
or image [5]. There are different methods of texture is as
bellow:-

o DWT(Discrete Wavelet Transformation)

e Haar Wavelet Transformation [20]

e  Gabor Transformation

e  Gaussian Pyramid

e Ranklet Transform

e Discrete Fourier Transform

e Discrete cosine transform

e GLC

DWT is common method for texture feature extraction.
Gabor is one of best method for texture feature extraction.
DWT is used to extract texture feature by transforming it from
spatial domain into frequency domain. Wavelet transforms
extract information from signal at different scales by passing
the signal through low pass and high pass filters.

Method Pros. Cons. Table-3, Contrast of different texture descriptors [14]
. High dimension, no Method Pros. Cons.
Histogram Simple to spatial info, sensitive to Meaninaful. eas
compute, intuitive ’ Spatial gill, €35Y " sensitive to noise and
notse texture to  understand, distortions
CM Compact, robust =~ Not enough to describe can be extracted
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Method Pros. Cons.
from any shape
without  losing
info.
No semantic meaning,
Spectral Robust, need less | need square  image
texture computation regions with sufficient
size

Gray co-occurrence matrix (GLC) is one of most effective
and important methods for texture feature extraction and
description. Its original idea is first proposed in Julesz (1975).
Julesz found through his famous experiments on human visual
perception of texture, that for a large class of textures no
texture pair can be discriminated if they agree in their second-
order statistics [12].

IV. VIDEO FRAME CLUSTERING

In Video frame clustering process, there are different
clustering methods used. All method make cluster using
different concept. Clustering methods are as follows.

e DBSCAN

e K -means

e  Fuzzy C-means [4]
e GDSCAN [22]

Clustering is the process of grouping a set of objects into
classes or clusters so that objects within a cluster have
similarity in comparison to one another, but are dissimilar to
objects in other clusters [21].

DBSCAN is most likely used algorithm for clustering video
frame. DBSCAN tens for density based clustering. In
DBSCAN algorithm for clustering first they select any
arbitrary point then using that point they checked others point it
on boundary or inside the cluster or outside of cluster.

DBSCAN clustering method is enhanced in [5] and they
used that method for clustering. In [22] , GDSCAN algorithm
is introduced which is generalized version of DBSCAN
algorithm and is also used for clustering a video frames.

V. KEY FRAME EXTRACTION

In video summarization, key frame extraction is done on
basis of which methods used in above steps. All methods have
different output for this step so basis of given input type key
frame extraction is done. In general, for key frame extraction
they select frames with highest degree if we use fuzzy c-means
clustering [4] or with middle core frame from all clusters if we
use DBSCAN concept [5].
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For key frame extraction we choose best frame from given
input for video summarization and merge them in order to get
summary of the given video

VI. ANALYSIS

Different techniques for video summarization is studied so
which techniques or methods uses for which relative types of
video is analyzed.

Table-4, analysis of Video summarization Techniques [6]

. Static Dynamic | Fixed Moving

Techniques
summary | summary | camera = camera

Motion Based No Yes Yes Yes
Color Based Yes No Yes Yes
Gesture Based Yes No Yes Yes
Dynamic No Yes Yes Yes
contents based
Audio-visual No Yes Yes Yes
Based
Speech
transcript No Yes Yes Yes
Based
Clustering Yes Yes Yes Yes
Based
Event Based Yes No Yes No
Shot Detection Yes No No Yes
Based
Trajectory Yes No Yes No
Based
Mosaic Based Yes No No Yes
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VII. CONCLUSION

The rapid evolution of video technology has brought large
volume of video data. There is need store video efficiently.
Now days, People have no time for watching full length video.
People want small video which content important parts only.
So for that video summarization techniques are required for
efficient video summary.
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