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Abstract - In last several years machine learning approaches have gained popularity, we proposed framework for video 
summarization using unsupervised learning. According to proposed method multiple features, obtained from video frames, 
are combined to describe the frame difference between consecutive frames. It is observed that certain frame difference 
features have more influence in generating a representative frame difference measure. Moreover, some features are more 
relevant than others in different video genres. We used three different low level features color histogram, correlation and 
edge orientation histogram and generate feature vector. Fuzzy c-means and k-means have been effectively used to generate 
meaningful, enjoyable video summary using generated feature vector. We have conducted large no. of experiments to show 
effectiveness and robustness of the approach. Generated results reflect that fuzzy c-means succeeds to preserve better 
informative summary than K-means. 
 
 
I. INTRODUCTION 
 
The volume of digital video data has been increasing 
significantly in recent years due to the wide usage of 
multimedia applications in the areas of education, 
entertainment, business, and medicine. To handle this 
huge amount of data efficiently, many techniques 
about video segmentation, indexing, and abstraction 
have emerged to catalog, index, and retrieve the stored 
digital videos. Digital video data refers to the video 
picture and audio information stored by the computer 
using digital format [1] [2].  
 
A Video consists of a collection of video frames, 
where each frame is a picture image. When a video is 
being played, each frame is being displayed 
sequentially with a certain frame rate. The typical 
frame rates are 30 and 25 frames/second as seen in the 
various video formats. An hour of video has 108,000 
or 90,000 frames if it has a 30 or 25 frames/second 
rates, respectively [1]. A typical video structure is 
Video is segmented into number of scenes. Scenes are 
again segmented into Shots. Shots again made up of 
number of Frames. The below Figure represents 
Structure of Video. Video Summarization, as the 
name implies, is a short summary of the content of a 
longer video document. The video summarization 
methods generate summaries of the videos which are 
sequence of stationary or moving images. The 
extraction or generation of these stills (called as key 
frames/picture image) becomes the main focus of all 
summary work. The extracted key frames are used to 
generate the Video summary, which contains the most 
highlighted scene or the overall story of the video. 
A key frame extraction technique must be fully 
automated in nature and must use the contents of the 
video to generate summary [3]. The key frames are 
extracted using some features like color, objects, 
events, edges, moments, correlation etc. The object, 
events and moments are considered as high level 

features that used for the specific applications. But 
color, edge, correlation are the low level features 
which can be used to generate the summary for all 
types of video genre. Here this Report includes how 
low level features are used to generate the automated 
summary using unsupervised learning approach. 
 
There are two fundamentally different kinds of 
abstracts: still- and moving-image abstracts. The still-
image abstract, also known as a static storyboard, is a 
small collection of salient images extracted or 
generated from the underlying video source. In this 
report, we call this type of abstract a video summary. 
The moving-image abstract, also known as moving 
storyboard, or multimedia summary, consists of a 
collection of image sequences, as well as the 
corresponding audio abstract extracted from the 
original sequence and is thus itself a video clip but of 
considerably shorter length. In this report, we call this 
type of abstract a video skimming. 
 
II. PURPOSE OF VIDEO SUMMARY 
 
The goal of video summarization is to process video 
sequences that contain high redundancy and make 
them more exciting, interesting, valuable, and useful 
for users. The property of a video summary depends 
on the application domain, the characteristics of the 
sequences to be summarized, and the purpose of the 
summary. Some of the purposes that a video summary 
might serve are listed below. 
 
1) Intrigues the viewer to watch the whole video. 

Movie trailers, prepared by highly skilled editors 
and high budgets, are the best examples of this 
type. 

2) Lets the user decide if the whole video is worth 
watching. Summaries of video programs that 
might be used in personal video recorders are 
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examples of this category. The user may have 
watched the episode that was recorded or may 
have already watched similar content so might 
not want to watch the program after seeing the 
summary.  

3) Helps the user locate specific segments of 
interest. For example, in distance learning, 
students can skip parts of a lecture with which 
they are familiar and instead concentrate on new 
material. 

4) Lets users judge if the video being examined is 
relevant to their query. In content-based image 
database applications, it is customary to return the 
results of queries as thumbnail images, which can 
be judged at a glance for relevance to the query. 
The same task is time consuming for video 
sequences since search results may contain many 
long sequences containing hundreds of shots. 
Presenting the summaries of the results would be 
much more helpful. 

5) Enables users of pervasive devices, such as 
PDAs, palm computers, and cellular phones, to 
view video sequences, which these devices 
otherwise would not be able to handle due to their 
low processing power. Using summaries also 
results in significant downloading cost savings for 
such devices. 

III. APPROACHES TO VIDEO SUMMARY 
GENERATION 

 
Most video content may be broadly categorized into 
two classes [4]:  
 
a) Event-Based Content: 
These types of video programs contain easily 
identifiable story units that form either a sequence of 
different events or a sequence of events and non-
events. Examples of the first kind of programs are 
talk shows and news programs where one event 
follows another and their boundaries are well-
defined. For talk shows each event contains a 
different guest while for news programs each event is 
a different news story. The best examples of 
programs where sequence of events and non-events 
occur are sports programs. Here, the events may 
correspond to highlights such as touchdowns, home 
runs, and goals.  
b) Uniformly Informative Content: 
 These are programs which cannot be broken down to 
a series of events as easily as event-based content. 
For this type of content, all parts of the program may 
be equally important for the user. Examples of this 
type of content are sitcoms, presentation videos, 
documentaries, soap operas, and home movies. 

IV. PROPOSED FRAMEWORK 
 
There are various techniques available in the 
literature and also they are domain dependent. Many 
of the techniques use domain knowledge to detect 
shot boundary by the use of threshold applied on the 
extracted features. Unsupervised learning has the 
intrinsic characteristic to cluster the data based on 
their behavior. Hence, we applied unsupervised 
clustering approach to detect shot transition. 
However, we used a combination of three features; 
color histogram, correlation and edge orientation 
histogram for the extracting key frames. Then after 
we generate feature vector of all three frame 
difference measure. Fuzzy C-means and K-means 
used to detect cluster. For each cluster there is a 
representative key frame, which describes the cluster 
center. Finally to generate video summary we are 
extracting those frames which are nearer to cluster 
center. Following are the steps to make video 
summary. Figure 3.1 and 3.2 depicts the proposed 
framework. 
In the proposed scheme, following are the steps for 
Fuzzy C-means. 
 
Algorithm-1 
Step :1 Read Input Video. 
Step :2 Compute Color Histogram Difference (HD), 
Correlation Histogram Difference (HD), Edge 
Histogram Difference (ED). 
Step :3  Generate Feature Vector of all extracted low 
level features i.e. HD, CD, ED. 
Step :4  Apply Fuzzy C-means on the feature vector 
that will generate Fuzzy partition matrix having 
membership grade for every cluster.  
Step :5  Calculate distance between highest 
membership grade and cluster center. 
Step :6  If distance is more than given radius then tag 
that frame as key frame.  
 
Algorithm-2 
Step :1 Read Input Video. 
Step :2 Compute Color Histogram Difference (HD), 
Correlation Histogram Difference (HD), Edge 
Histogram Difference (ED). 
Step :3  Generate Feature Vector of all extracted low 
level features i.e. HD, CD, ED. 
Step :4  Apply K-means on the feature vector that 
will generate distances from each point to every 
centroid (D). 
Step :5  Calculate Euclidean distance between cluster 
center and distance from D. 
Step :6  If distance is more than given radius then tag 
that frame as key frame.  
The figure 3.2 shows an example of clustering the 
frames, where the numbers of clusters are indicated 
by the colors. 
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Figure 3.1 Video summarization process using Fuzzy C-means (Algorithm-1) 

 

 
Figure 3.1 Video Summarization process using K-means (Algorithm-2) 
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V. RESULTS AND DISCUSSION 
 
Video summarization techniques have been applied 
on many different types of videos e.g. home videos, 
sport, surveillance, news. However among all these 
types of videos, surveillance and sport genre have 
their interesting applications related to security and 
commercial interest. Sport videos are itself in 
dynamic nature and experience high motion as well 
as sudden changes. Hence it poses a stiff challenge to 
generate a good video summary.  
 
The experiments were conducted on the soccer videos 
of different conditions. In order to evaluate 
performance of the proposed algorithm we 
experimented on 7 different videos. Total duration of 
each video is about 8 minutes and 30 seconds (15,000 
frames) having 25 frame/s. The experiments were 
conducted on Intel Core i3 processor with 2.53 GHz 
and 2 GB RAM. Implementation tool used for 
experimentation is Matlab 7.8(R2009a). 
 

 
 

CONCLUSION 
 
In this report we presented unsupervised learning 
approach for generating meaningful and enjoyable 
video summary for end users. Proposed method used 
three different low level features to generate good 
quality summary. It is concluded from the above 
work that for extracting the key frames one feature is 
not enough because for the different condition the 
different features is required. Fuzzy C-means and K-
means have been effectively applied on generated 
feature vector. From the previous chapter Analysis, it 
is concluded that Fuzzy C-means is succeeds to 
preserve better Informativeness than K-means. Frame 
will be nearest to particular cluster if it has higher 
membership value for that cluster. Hence, 
Informativeness has been achieved better in Fuzzy C-
means than K-means. Our Experimental result shown 
in Table 4.18 that informativeness for the no. of 
cluster 4 is higher than no. of cluster 3. We analyzed 
that by increasing the no. of cluster the new view/shot 
have been classified and hence generated summary 
preserves better quality score. In order to achieve 
better results we conducted no. of experiments by 
changing the radius and it is concluded that 0.3 radius 
generates better result compared to other for Fuzzy C-

means. In our future work, more visual features 
extraction like motion and texture can be added to 
generate feature vector. Also we can experiment both 
the algorithms for different video genre to check the 
efficiency  of proposed framework. 
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