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Abstract- There has been tremendous needs of video pro-
cessing applications to deal with abundantly available & acces-
sible videos. One of the research areas of interest is Video Sum-
marization that aims creating summary of video to enable a 
quick browsing of a collection of large video database. It is also 
useful for allied video processing applications like video index-
ing, video retrieval etc. This paper describes the key frame based 
video summarization, which is a process of creating & present-
ing a meaningful abstract view of entire video within a short 
period. Mainly two types of key frame based video summariza-
tion techniques are available, viz. Scene segmentation based and 
shot segmentation based video summarization. For key frame 
based video summarization, clustering and selection of key 
frames play important role for effective, meaningful and effi-
cient summarizing process. HSV color histogram is used to find 
the distance between frames. According to that distance frames 
are clustered into shots. The comparative analysis shows that the 
implemented technique generates summaries that are closer to 
the summaries created by humans. 

 
Index Terms- Video Summarization, HSV Histogram, Eu-

clidean Distance, Clusters, Correlation, Evaluation method 

I. INTRODUCTION 

Due to the recent advance in the computing and network 
infrastructure, together with the widespread use of digital 
video technology, demand for various multimedia applica-
tions is rapidly increase. There is a strong demand for a 
mechanism that allows the user to gain certain perspectives 
of a video document without watching the video in its en-
tirety [2]. This mechanism is termed video summarization. 
A video sequence normally contains a large number of 
frames. As the name implies, video summarization is a 
mechanism for generating a short summary of a video, 
which can either be a sequence of stationary images (key 
frames) or moving images (video skims). Video can be 
summarized by two different ways which are as follows.  

A. Key Frame Based Video Summarization 
It is also known as representative frames or still-image ab-
stracts. The set consists of a collection of salient images 
extracted from the underlying video source [2].  

B. Video Skim Based Video Summarization 
This type of summarization is also called a moving-image 
abstract or summary sequence [2]. This type of abstract 
consists of a collection of video segments (and correspond-
ing audio) extracted from the original video. These seg-
ments are joined by either a cut or a gradual effect. It is 
itself a video clip, but of significantly shorter duration. One 
popular kind of video skim in practice is the trailer of mov-
ies.  

Key frames based video summarization can be 
classified in three different ways [11]. (1) Classification 
based on sampling, (2) classification based on scene seg-
mentation, (3) classification based on shot segmentation. 
Most of the work in video summarization extracts the key 
frames within each shot [3]. A Shot means sequence of 
frames captured from a single camera operation. Shot De-
tection is a process of identifying visual discontinuities 
along the time domain in video sequence. The disadvantage 
of shot segmentation is that it increases redundancy in 
summarized video. While in scene segmentation, it loses 
temporal order of frames in summarized video. One of the 
most challenging tasks in video summarization is to evalu-
ate the summary produced by the algorithms. The most 
common method is to take the subjective opinion from 
panel of experts where they generate the summary with the 
original sequence of video [3].  

The paper is organized as follows. Section II gives 
the overview of existing approach for key frame based vid-
eo summarization. Section III and IV describes proposed 
methods for video summarization using Euclidean distance. 
Section V shows the results for proposed method and sec-
tion VI concludes the paper. 

II.  RELATED WORK 
A video summarization is a summary which represents 
abstract view of original video sequence and can be used as 
video browsing and retrieval systems. It can be a highlight 
of original sequence which is the concatenation of a user 
defined number of selected video segments or can be a col-
lection of key frames. Different methods can be used to 
select key frames. 

By using triangle model of perceived motion en-
ergy (PME) [4] motion patterns are modeled in video. The 
frames at the turning point of the motion acceleration and 
motion deceleration are selected as key frames. The key-
frame selection process is threshold free and fast and the 
extracted key frames are representative. 
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In Visual frame Descriptors algorithm [5] three 
visual features: color histogram, wavelet statistics and edge 
direction histogram are used for selection of key frames. 
Similarity measures are computed for each descriptor and 
combined to form a frame difference measure. These dif-
ference values are used to construct a curve of the cumula-
tive frame differences which describes how visual content 
of the frames changes over the entire shot. The high curva-
ture points are determined and key frames are extracted by 
taking the midpoint of two consecutive points. Fidelity, 
Shot Reconstruction Degree, Compression Ratio qualities 
are used to evaluate the video summarization [5]. 

In Motion Attention Model [6] shots are detected 
using color distribution and edge covering ratio that in-
crease the accuracy of shot detection. Key frames are ex-
tracted from each shot by using the motion attention model. 
Here the first and last frame of every shots are considered 
as key frame and the others are extracted by adopting mo-
tion attention model [3][6]. These key frames are then clus-
tered and a priority value is computed by estimating motion 
energy and color variation of shots 

In Multiple Visual Descriptor Features algorithm 
[7], the key frames are selected by constructing the cumula-
tive graph for the frame difference values. The frames at 
the sharp slope indicate the significant visual change; hence 
they are selected and included in the final summary. And 
the key frames corresponding to the mid points between 
each pair of consecutive curvature point are considered as 
representative frames.  

Motion focusing method [8] focuses on one con-
stant-speed motion and aligns the video frames by fixing 
focused motion into a static situation. A summary is gener-
ated containing all moving objects and embedded with spa-
tial and motion information. Background subtraction and 
min cut are mainly used in motion focusing.  

In Camera Motion and Object Motion [9], the vid-
eo is segmented using camera motion-based classes: pan, 
zoom in, zoom out and fixed. Final key frame selections 
from each of these segments are extracted based on confi-
dence value formulated for the zoom, pan and steady seg-
ments.  
 

III. IMPLEMENTED METHOD  
Our implemented summarization technique depends on 
removing the visual-content redundancy among video 
frames and selecting number of user defined unique frames 
to form summarized video. Like many other approaches, 
first step is to extract frames from original video frames 
sequence. And entire video material is clustered into shots; 
each shot contains frames of similar visual content. The 
most representative frame from each cluster is selected as a 
key frame. The combination of these key frames forms a 
summarized video sequence. As shown in Fig. 1, Framing, 
clustering, and key frame selection are three basic and ma-
jor steps for any key frame based video summarization. 
First of all, frames are extracted from the original video and 
then these frames are further processed. In steps 2 and 3, 
we perform clustering or grouping of similar frames and 
selection of key frames.  

IV. ALGORITHM 
 
Shot segmentation using Color Histogram 
 
A. Video Acquisition:  Video acquisition is the process of 
converting an analog video signal to digital form. The first 
step is to acquire the video file to be summarized from the 
destination file. The resulting digital data are referred to as 
a digital video stream [1]. 
 
B. Video Framing: Pre-sampling: The frames are retrieved 
from the video with constant interval of time. At this step 
amount of data are reduced to improve the performance. 
The pre-sampling step is beneficial in videos having long 
shots. However, in videos having short shots, important 
parts of the content may be wasted. For this reason, the 
sampling rate must be selected carefully to prevent any loss 
of information [12]. We do not consider the audio of the 
video. Importance is given only to the visual content [10]. 
 

 
Fig.1: Key frames based video summarization [1] 

 
C. Calculate distance between frames using Color His-
togram: Here we used different approach for finding a 
difference of two frames because here we do not convert 
image into block but we just take whole image intensity for 
three colors. Some key issues of histogram-based tech-
niques are the selection of an appropriate color space and 
the quantization of that color space. In implemented meth-
od, the color histogram algorithm is applied to the HSV 
color space, which is a popular choice for manipulating 
color. The HSV color space was developed to provide an 
intuitive representation of color and to be near to the way in 
which humans perceive and manipulate color. For that first 
of all, frames are converted into three different color i.e. 
H(hue), S(Saturation), V(Value). 
 
The steps for histogram methods are as follows:  

1) Compute the Histogram of ith and (i+1)th frames 
for different three colors HH, HS and HV, where 
HH, HS, and HV are histogram of hue, saturation 
and value  respectively. Now calculate the differ-
ence between two frames using Euclidean distance 
[1]:  

 

 

 Original video frame sequence 

Extract video frames by framing 

Grouping of video frames based on 
various algorithm 

Selection of key frames 
 



456 IJSR - INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH

Volume : 5 | Issue : 5 | May 2016 • ISSN No 2277 - 8179 �| IF : 3.508 | IC Value : 69.48
Research Paper

 
 

 

 
Where HiC and H(i+1)C are histograms for consecutive 
frames in different colors C.  EDH , EDS and EDV are the 
distance of consecutive frames in Hue, Saturation and Val-
ue. 

 D. Shot Boundary Detection: The Euclidean distance is 
the primary parameter to detect boundaries. The following 
steps are used to detect boundaries. 
 

 
Fig 2: Flow chart of the whole process 

1) Calculate the threshold   

 
Distance between two consecutive frames is greater than 
threshold indicates boundary points of shot. For defining 
boundaries, following steps have to be performed: 
For all value of ED, check 

If ED(i) > Threshold then  
ith  and (i+1)th frames are dissimilar. 

Hence, both frames should be in different cluster.  
End 

 
E. Key Frame Extraction: 

For extracting key frames, following steps have to be per-
formed: 
 For each cluster 
If any cluster contains single frame,  

that frame is considered as unused frame and that 
cluster is discarded. 

If cluster contains more than one frames then   

The frame that has maximum Distance from other 
frames in its cluster is considered as a key frame. 
 

F. Video Composition:  The selected frames from each 
node are combined to form the summarized video and 
saved as a new .avi file[1]. 
 
Method for Evaluation of Automatic Sum-
mary 
Evaluation of automatic video summaries is a challenging 
problem. This method is based on comparing automatic 
video summaries generated by video summarization tech-
niques with ground-truth user summaries [13]. The objec-
tive of this evaluation method is to quantify the quality of 
video summaries, and allow comparing different video 
summarization techniques. 
 

 Correlation frame difference measure 
The inter-frame correlation measures the similarity between 
two frames based on the color contents [12]. The correla-
tion value have been widely used to capture the similarity 
between two frames. The correlation value is calculated for 
each color channel red, green and blue. Let F(t) and F(t + 1) 
be the two consecutive frames for which the correlation is 
calculated in [12] as: 
 

 
 

where F(t)c,i,j is the pixel value of ‘c’ color channel of F(t) 
at row ‘i’ and column ‘j’, and  and  are the 
mean values of the pixel values of color channel ‘c’ of 
frames F(t) and F(t + 1).  
Mean of all color channel is taken to obtain the result of 
correlation comparison measure in [12] as. 
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Fig 3: Flowchart of the Implemented Evaluation  

Method 
 

 Comparison with other techniques 
The summaries created manually by different users are 
taken as a reference for subjective comparison. Users have 
selected some important frames after watching the video. 
The frames selected by automatic summary are compared 
with these user summaries. If correlation between automat-
ic summary frame and user summary frame is greater than 
some predefined  threshold then both frames are considered 
as a similar frame. As per this mechanism, the quality of an 
automatically generated summary is determined by two 
metrics called Accuracy Rate (CUSA) and Error Rate (CU-
SE) which are defined in [13] as follows: 

 

 
 

 
 

Where nmAS = number of matching key frames from auto-
matic summary (AS) nm’AS = number of non-matching key 
frames from automatic summary nUS = number of key 
frames from user summary. The value of CUSA ranges 
from 0 to 1. The value 0 is the worst case where none of the 
key frames from automated summary matches with any of 
the user key frames, and the value 1 is the best case, which 
means that all the key frames of automatic summary 
matches with the user key frames [12].

 The value of CUSE ranges from 0 to nAS /nUS (nAS is the 
number of frames in automatic summary). The value 0 is 
the best value for CUSE where no mismatch occurs be-
tween AS and user key frames, whereas nAS /nUS is the 
worst value means none of the key frames are matched. 
The highest summary quality is achieved when CUSA = 1 
and CUSE = 0. The summary having high CUSA does not 
always mean a high quality summary until its CUSE is suf-
ficiently low [12]. For instance, if a technique selects too 
many key frames from the video, then it is likely to have 
high CUSA but low CUSE. The experiments were carried on 
data sets that are made publically available by Avila et al. 
[13]. The user summaries, for each video in these data sets, 
are also available. The evaluation on a common data set 
helps in proper evaluation of the framework and makes 
possible a comparison with other techniques. The data set 
consisted of 31 videos chosen from the Open Video Project 
(www.open-video.org). Based on these data sets, we com-
pared our technique with OV, DT, and STIMO. A sampling 
rate of 1 frame/s was selected as was used by Avila et al. 
[13] for the same data set. 

 

V. EXPERIMENT RESULTS AND PERFORMANCE ANALYSIS  
Table 1 contains the various videos with its time duration 
and total number of frames. This dataset [14][15] is used 
for the experiments. 
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1 The Great Web of Water, segment 02 1:11 2118 
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6 A New Horizon, segment 04 1:47 3192 
7 A New Horizon, segment 05 1:59 3561 
8 A New Horizon, segment 06 1:05 1944 
9 A New Horizon, segment 08 1:01 1815 

10 Take Pride in America, segment 01 1:30 2691 
11 HCIL Symposium 2002 - Introduction, segment 01 1:18 2336 
12 Exotic Terrane, segment 03 1:29 2676 
13 Exotic Terrane, segment 06 1:21 2425 
14 Exotic Terrane, segment 08 1:21 2428 
15 America's New Frontier, segment 01 1:59 3591 
16 America's New Frontier, segment 03 1:12 2166 
17 America's New Frontier, segment 07 2:00 3615 
18 The Future of Energy Gases, segment 03 1:37 2934 
19 The Future of Energy Gases, segment 05 2:00 3615 
20 The Future of Energy Gases, segment 09 1:02 1884 
21 The Future of Energy Gases, segment 12 1:36 2886 
22 Oceanfloor Legacy, segment 01 0:58 1740 
23 Oceanfloor Legacy, segment 02 1:17 2325 
24 Oceanfloor Legacy, segment 08 1:46 3186 
25 Oceanfloor Legacy, segment 09 1:10 2106 
26 The Voyage of the Lee, segment 05 1:09 2094 
27 The Voyage of the Lee, segment 15 1:15 2277 
28 The Voyage of the Lee, segment 16 1:27 2619 
29 Hurricane Force - A Coastal Perspective, segment 03 1:17 2310 
30 Drift Ice as a Geologic Agent, segment 03 1:31 2742 
31 Drift Ice as a Geologic Agent, segment 05 1:12 2187 

Table 1 : Video Dataset [14]

Fig 4 shows the 5 user summaries for video “A New Horizon, segment 02”. Fig 5 shows the comparison of different 

methods (OV, DT and VISTO) with implemented approach with their CUSA and CUSE. 
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matches with the user key frames [12].

 The value of CUSE ranges from 0 to nAS /nUS (nAS is the 
number of frames in automatic summary). The value 0 is 
the best value for CUSE where no mismatch occurs be-
tween AS and user key frames, whereas nAS /nUS is the 
worst value means none of the key frames are matched. 
The highest summary quality is achieved when CUSA = 1 
and CUSE = 0. The summary having high CUSA does not 
always mean a high quality summary until its CUSE is suf-
ficiently low [12]. For instance, if a technique selects too 
many key frames from the video, then it is likely to have 
high CUSA but low CUSE. The experiments were carried on 
data sets that are made publically available by Avila et al. 
[13]. The user summaries, for each video in these data sets, 
are also available. The evaluation on a common data set 
helps in proper evaluation of the framework and makes 
possible a comparison with other techniques. The data set 
consisted of 31 videos chosen from the Open Video Project 
(www.open-video.org). Based on these data sets, we com-
pared our technique with OV, DT, and STIMO. A sampling 
rate of 1 frame/s was selected as was used by Avila et al. 
[13] for the same data set. 

 

V. EXPERIMENT RESULTS AND PERFORMANCE ANALYSIS  
Table 1 contains the various videos with its time duration 
and total number of frames. This dataset [14][15] is used 
for the experiments. 
 
 

No. Name of Video[14] Duration No. of Frame 
1 The Great Web of Water, segment 02 1:11 2118 
2 The Great Web of Water, segment 07 0:59 1745 
3 A New Horizon, segment 01 1:01 1806 
4 A New Horizon, segment 02 1:00 1797 
5 A New Horizon, segment 03 3:29 6249 

NoOfFrameMatch=0 

For each Frame (I) in 
User Summary 

For each Frame (J) in 
Auto Summary 

Is Correlation 
Match (I,J) 

Remove J 
from Auto-
matic Sum-

mary 

NoOfFrame-
Match= 
NoOfFrame-
Match+1 

Start 

End 

False 

True 

6 A New Horizon, segment 04 1:47 3192 
7 A New Horizon, segment 05 1:59 3561 
8 A New Horizon, segment 06 1:05 1944 
9 A New Horizon, segment 08 1:01 1815 

10 Take Pride in America, segment 01 1:30 2691 
11 HCIL Symposium 2002 - Introduction, segment 01 1:18 2336 
12 Exotic Terrane, segment 03 1:29 2676 
13 Exotic Terrane, segment 06 1:21 2425 
14 Exotic Terrane, segment 08 1:21 2428 
15 America's New Frontier, segment 01 1:59 3591 
16 America's New Frontier, segment 03 1:12 2166 
17 America's New Frontier, segment 07 2:00 3615 
18 The Future of Energy Gases, segment 03 1:37 2934 
19 The Future of Energy Gases, segment 05 2:00 3615 
20 The Future of Energy Gases, segment 09 1:02 1884 
21 The Future of Energy Gases, segment 12 1:36 2886 
22 Oceanfloor Legacy, segment 01 0:58 1740 
23 Oceanfloor Legacy, segment 02 1:17 2325 
24 Oceanfloor Legacy, segment 08 1:46 3186 
25 Oceanfloor Legacy, segment 09 1:10 2106 
26 The Voyage of the Lee, segment 05 1:09 2094 
27 The Voyage of the Lee, segment 15 1:15 2277 
28 The Voyage of the Lee, segment 16 1:27 2619 
29 Hurricane Force - A Coastal Perspective, segment 03 1:17 2310 
30 Drift Ice as a Geologic Agent, segment 03 1:31 2742 
31 Drift Ice as a Geologic Agent, segment 05 1:12 2187 

Table 1 : Video Dataset [14]

Fig 4 shows the 5 user summaries for video “A New Horizon, segment 02”. Fig 5 shows the comparison of different 

methods (OV, DT and VISTO) with implemented approach with their CUSA and CUSE. 

 

 

 
(a) User Summary 1 

 

  

 
(b) User Summary 2 
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(c) User Summary 3 

 

 

 
(d) User Summary 4 

 

 

  
(e) User Summary 5 

 
Fig 4: User summaries for the video ‘‘A New Horizon, segment 02” [15] 

 
 

 
(a) OV Summary [15], CUSA=0.33       CUSE=0.09 

 
(b) DT Summary [15], CUSA=0.15      CUSE=0.18 

 
(c) VISTO Summary [15], CUSA=0.38       CUSE=0.12 

 

 
(d) Implemented Method, CUSA=0.80       CUSE=0.16 

 
Fig 5: Summaries generated by various techniques for the video 

 ‘‘A New Horizon, segment 02’’ 
 

Fig 6 shows the 5 user summaries for video ‘‘A Oceanfloor Legacy, segment 08’’. Fig 7 shows the comparison of different 
methods (OV, DT and VISTO) with implemented approach with their CUSA and CUSE. 
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(a) User Summary 1 

 

 

 
(b) User Summary 2 

 

 

 

 
(c) User Summary 3 

 

 

 
(d) User Summary 4 

 

 

 
(e) User Summary 5 

Fig 6: User summaries for the video ‘‘A Oceanfloor Legacy, segment 08’’ [15] 
 

 
(a) OV Summary [15], CUSA=0.44       CUSE=0.09 

 

 

 
(b) DT Summary [15], CUSA=0.65       CUSE=0.21 
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(c) VISTO Summary [15], CUSA=0.74      CUSE=0.33 

 

 

 
(d) Implemented Method, CUSA=0.84       CUSE=0.33 

Fig 7: Summaries generated by various techniques for the video ‘‘A Oceanfloor Legacy, segment 08’’ 
 

Results contain the key frames extracted by different techniques and key frames suggested by five users. We can visually 
match the key frames of implemented method to that of other techniques and user summaries and conclude that the most 
of the frames are similar. Compare to other techniques, implemented approach has high CUSA and low CUSE. 
 
Fig 8 shows the results of OV, DT, VISTO and implemented Method for 31 videos. Accuracy of implemented method is 
high as compare to other techniques but error is also increase. Main aim of summary is that, important frames must not be 
left in final output summary and hence to maintain the accuracy high, implemented method selects more key frames so 
that all key frames can be covered which are suggested by five users. But at the same time if any single user has suggest 
very less key frames as compare to other users, then it effects the performance and error rate increases due to that single 
user. 

 
Fig 8: Comparison Graph for Accuracy and Error  

VI. CONCLUSION 
There is no any universally accepted method available for video summarization giving better output in all kinds of videos. 
The summarization viewpoint and perspective are often application-dependent. Depending upon the contents and the 
change in contents of the video, the key frames are extracted.  
The implemented technique uses color histogram comparison between frames. It  also works well in videos with multiple 
shots. We evaluated our technique on an objective evaluation criteria developed by Avila et al. [13]. The technique is able 
to achieve reasonably higher Accuracy at the cost of error. In order to extract important key frames efficiently with high 
accuracy rate, error rate is compromised.  
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