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Abstract: - Video is the most effective media for capturing the
world around us. Application such as multimedia information
systems, distance learning uses huge amount of video data.
This has lead to an increasing demand of efficient techniques
to store, retrieve, index and summarize the video content.
Videos are often constructed in the hierarchical fashion:
[Frame]->[Shot]->[Scene]->[Video]. As a preprocessing step,
frames have to be extracted for object recognition, detection
and then for tracking process. To do this, choosing an efficient
technique to extract the key Frames from the video is
essential.Segmentation of an image is a very important step
for image processing. In this paper, three key frame
extraction algorithms have been used such as Entropy
difference, Histogram, and color histogram difference. And
compare those algorithms based on time behaviour.
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I. INTRODUCTION:

The video is most important multimedia. It is a
combination of frames that is called groups of pictures
(GOP). The GOP is sequential arrangement of frames or
pictures. Video summarization technique provides tools for
selecting the most representative sequences of still or
moving pictures that will help users to take quick look
through the whole video clip in a limited amount of time.
On the web, there are more number of websites allowing
users to broadcast videos themselves. As an example,
YouTube is a video sharing website where users can
upload, browse, and share video clips which may be of
different format and different lengths. We know video
structurally contains many scenes and each scene
composed of many shots as shown in Fig.1. A scene can
be defined as a subdivision of a film in which it presents
continuous action in one place, or the setting is fixed.
Whereas shot is the Sequence of frames captured by single
continuous operation of camera. Several shots are
combined to make a scene.

Key frame is one type of video abstraction
technique for visual indexing. Detection and Tracking of
moving objects in a video sequence can be complex due to:
Noise in images, Complex object motion, Non-rigid or
articulated nature of objects, Partial and full object
occlusions, Complex object shapes, Scene illumination
changes, and Real-time processing requirements.

To overcome these problems, it is very essential to
use an efficient KFE technique on video processing system
the technology of the key frame extraction is a basis for

video retrieval. The key frame which is also known as the
representation frame represents the main content of the
video. Using key frames, to browse and query the video
data greatly reduces the amount of processing data.

Videos are collections of frames. Frame rate
depends on the quality of the individual video. Every bit of
frame contains the unique information for every scene
change. Extracting the each moment from the video
without losing the single information is a difficult task in
the video pre-processing. This is done by efficient key
frame extraction process. There are many techniques were
used to generate key frames [12].

In an object detection process the preprocessing is
done with extracting the Key Frame from the video
sequence. Technologies for video segmentation and key-
frame extraction have become crucial for the development
of advanced digital video systems.

- \ w

SeEnes L_‘l '\1 | \\I 'l\ |
s DD EEEED

.'\-_ L) \_\'\-_ p, UMM |, WO EH) _.\f_ :_
L A\RVREVIVRRV VRV IRV

Fig. 1: Structural hierarchy of a video

A.V.Kumthekar et al. proposed that the color
histograms have been commonly used for key frame
extraction in frame difference based techniques. This is
because the color is one of the most important visual
features to describe an image. Color histograms are easy to
compute and are robust in case of small camera motions.
The idea behind histogram based approaches is that two
frames with unchanging background and unchanging
(although moving) objects will have little difference in
their histograms [11].

Markos Mentzelopoulos and Alexandra Psarrou
proposed that key frame extraction using entropy
difference. For this each frame we first sort the entropies
between all quantization levels and then add them, starting
from the highest towards the lowest entropy until it exceed
the threshold of the 70% of the total image entropy. With
this way of isolate the objects that carrying the most
information in the image. For each of the gray level
entropies that are used in order to reach the 70 % of the
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total image entropy for the first image of the sequence, then
take the absolute difference with the relevant gray-level
entropy from the next processed frame. If the sum of the
normalized differences is more than 77% then they had to
change the content of the frame-sequence and therefore a
new key-frame is needed [13]

Histogram differences [6] are most widely used in
shot detection. This technique can be used to find the frame
whose histogram varies significantly from another frame
histogram. Thus we can detect shot boundaries. This
approach is less sensitive to motion. A shot boundary is
found if more than the threshold block has changed. One
major problem of histogram differences is that two images
can have exactly the same histograms while the shown
content differs extremely. In addition, Region based
histogram differences are adapted. Each frame is divided
into several blocks. The gray-scale histogram is computed
for each block.

Il. RELATED WORK:

In this paper is proposed key frame extraction
from different scenes of a video clip. Each key frame can
represent each related scene and also entirely contains all
important information of the scene. After the key frame
extraction, the key frames are intended to use in video
summarization, feature extraction and other processing so
key frame extraction algorithm should not be very complex
and time consuming. In a video stream, each video frame is
a slightly variation with previous one. However, whenever
scenes are changed, visual contents and objects are
obviously different between current frame and next one.
Hence, different techniques are investigated for KFE.

Importance Of Key Frames In Video Processing:

KFE plays an important role in many video
processing applications such as video compression,
retrieval, skimming, editing, etc. Each video sequence is a
combination of shots. A shot is defined as an unbroken
sequence of frames recorded from a single camera, which
forms the building block of a video. KFE generally
involves selecting one frame from each shot segment called
cluster®, which represents that video segment. A key frame
should follow two main rules to adequately represent its
cluster: 1) it should be similar enough to the frames in its
cluster and 2) it should tolerably differ from frames in
other clusters. In a typical KFE process, first, a set of
features are extracted from each frame to form a feature
vector. Next, a suitable distance measure is applied to the
feature vectors to examine similarity/dissimilarity between
frames. Finally, based on the distance measurement in the
selected feature space, shot and cluster boundaries are
detected and the key frames are extracted.

Based On Entropy Difference:

The first approach we rely on, to extract the key
frame, is to estimate the entropy difference between two
consecutive frames. First we define entropy. Based on the
information theory the information in an image can be
expressed by a compressed value called entropy. Its
fundamental premise is that the generation of information
can be modeled as a probabilistic function that is measured
in the manner that agrees with intuition.

If an image is considered to be the output of an imaginary
zero memory “intensity source,” we can use the intensity
distribution of the observed image to estimate the symbol
probabilities. Entropy is the measure of amount of
information. For an image entropy is given by [5],

H = = Y25 p(ri) log, p(ri)

(eqn.1)
Where,
‘k’ is the luminance of a pixel, O<k<L-1,
‘L’ is the number of luminance levels,
‘r’ is the luminance value of k" pixel,
‘p(r)’is the probability of occurrence of
I'k.
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Fig. 2: Flow chart for entropy difference based key frame
extraction

Based On Histogram Difference:

The second approach is to estimate the histogram
difference between the two consecutive frames. Histogram
of an image is a graphical representation of the probability
of the occurrence of the luminance value of the pixels in
that image.

Histograms of an image are the basis for numerous spatial
domain processing techniques. Histogram computation of
an image helps to succeed in other image processing
techniques such as enhancement. For analysis purpose of
an image also histogram gives a great deal of support. The
image will be dark if its histogram distribution is on the left
side of the graph. Similarly the image will be light if the
distribution of luminance values are in the right side of the
graph. Further, it he intensity distribution is in the central
part it will be of low contrast, and if the intensity
distribution is even in the entire graph it will be a high
contrast image.

Histogram normalization and histogram  matching
techniques helps to improve the quality of the image. We
directly use the histogram distribution of the two frames to
identify the difference between them and hence utilize it to
identify the key frames of the given video sequence. The
steps which are explained to identify the key frames of the
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video sequence based on histogram difference are very
similar to that of entropy difference based method. The
difference is that entropy will be the compressed value
giving the information about the image and histogram is
the distribution information about the image.
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Fig. 3: Flow chart for Histogram difference based key frame extraction

Normalized histogram computation is given by [6],
p(r k)=n kMN
(egn.2)
Where,
‘k’ is the luminance value of a pixel,
‘rk’ is the luminance value of kth pixel,
‘p(rk) is the probability of occurrence of a rk,
‘MN” is the dimension of the image.
From (egn.1) and (egn.2) it is clear that both the methods
are based on the probability of occurrence of the luminance
levels in the image, i.e. the frame of the video sequence.

Based On Color Histogram Difference:

The color histograms have been commonly used for key
frame extraction in frame difference based techniques. This
is because the color is one of the most important visual
features to describe an image. Color histograms are easy to
compute and are robust in case of small camera motions.
The idea behind histogram based approaches is that two
frames with unchanging background and unchanging
(although moving) objects will have little difference in
their histograms.
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Fig. 4: Flow chart for Color Histogram difference based key frame extraction

Experimental Results:

We did our experiment with the ‘Wildlife’ video, consists
of a total of 901 frames. First the average entropy
difference between consecutive two frames is calculated,
which is 0.01744. Threshold value used is 0.19814 (11
times the average entropy difference). When the entropy
difference between two consecutive frames exceeds the
threshold, the latter frame is taken as key frame. In this
way 8 key frames (Frame index: 2, 110, 189, 196, 339,
504, 607 and 721) are identified. Then the average
histogram difference is calculated, which is 3870.8. As
used in the case of entropy based procedure, we fixed the
threshold 23224.8 (6 times the average histogram
difference between two consecutive frames). When the
histogram difference between two frames exceeds the
threshold, the latter is taken as key frame. In this we way 8
key frames (Frame index: 2, 110, 189, 196, 339, 504, 607
and 721) are identified.
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These threshold values wused are identified
experimentally. The threshold value less than 10 times the
average entropy difference for entropy based method and
less than 5 times the average histogram difference for
histogram based method had given wrong identification of
the key frames. Too much of frames are identified as key
frames out of which many frames violates the condition to
be the key frame. With 10 times the average entropy
difference (0.1744) as threshold for entropy based method
had given 10 key frames (2, 110, 189, 190, 193, 196, 339,
504, 607, 721) and with 5 times the average histogram
difference (19354) as threshold for histogram based
method had given 9 key frames (2, 110, 189, 190, 196, 339,
504, 607, 721). Frames 190 and 193 were similar to 189
and could not be the correctly identified key frames as
they may not be said independent of other frames.

Frame 133

Frame 174 Frame 208 Frame 216 Frame 263

Frame354 Frame 422

Frame 328 Frame 568

. :
m ’

Frame 729
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| ©
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Frame 773 Frame 885

Frame 634
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Fiz. 5 Sample frames fom video

Frame192

Frame2 Frame 203

Frame 214

Frame 354 Frame 625

Fig.6 Key frames extracted from the Entropy difference method

Frame 2 Frame 126 Frame 203 Frame 204

Frame 214 Frame 519

Frame 625 Frame 738

Fig.7 Key frames extracted from the Histogram difference method
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Frame 214
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Fig. 8 key frames extracted from the color histogram method
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Comparison Table:

Time Taken

Methods (seconds)

Key Frame Numbers

Color

Histogram
Difference
Based KFE

910.837864 | 2,126,203,204,205,214,354,519,625,7

38

Histogram
Difference
Based KFE

794.629515 | 5 196 203,204,214,354,519,625,738

Entropy
Difference
Based KFE

724538702 2,126,192,203,214,354,625,738

1000 910.837864

500
800 724538702
700
600
500
400
300
200
100
0

color histogram Histogram Entropy
M Methods B Time Taken (seconds)

794 629515

Future work:
Now the KFE methods have been implemented, process of
image segmentation will be planned.

IV. APPLICATIONS
The goal of the distance learning is to provide quality of learning
that is effective and comparable with the traditional classroom
environment.
Telemedicine is used to provide the good health care services
where direct services are difficult to provide due to some
geographical environment. It is combination of audio, video,
electronic information which provides diagnosis, consultations,
and procedures to the patients at remote site here also key frame
will provides a major help.
Key frame extraction is useful for enhancing the functionality of
the interactive televisions.
In multimedia key frames is important to extract and analyze the
important information required for user such as digital libraries,
video retrieval etc.

V.CONCLUSION:

The above comparison of various KFE techniques successfully
detects the shot boundary key frames. KFE has lead to an
increasing demand of efficient techniques to store, retrieve, index
& summarize the video. In this paper various KFE techniques for
extracting key frames have been implemented. Since many
techniques for KFE have been implemented, the advantages,
disadvantages and time behavior of each method have been
understood.
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