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Abstract: Video summarization plays an important role in too  
many fields, such as video indexing, video browsing, video 
compression, video analyzing and so on. One of the fundamental 
units in the video structure analysis is the keyframe extraction, 
Keyframe provides meaningful frames from the video. The 
keyframe consists of the meaningful frame from the videos which 
help for video summarization. In this proposed model, we 
presented an approach that is based on Convolutional Neural 
Network, keyframe extraction from videos and static video 
summarization. First, the video should be converted to frames. 
Then we perform redundancy elimination techniques to reduce 
the redundancy from frames. Then extract the keyframes from 
video by using the Convolutional Neural Network(CNN) model. 
From the extracted keyframe, we form a video summarization.  

Keywords: Video Summarization, Keyframes, Convolutional 
Neural Network, key frame extraction, interest point.  

I. INTRODUCTION 

In today's world, One of the most effective and efficient 
ways of capturing and storing digital media is video[4]. 
Key-frames are called representative frames[12]. Keyframes 
contents the most informative frames, which may capture the 
main information in a video in terms of content. Keyframing 
is used to summarize essential video content in a short time. 
Keyframes can generate summaries of the videos to provide 
browsing capabilities to users[12]. There are two techniques 
which are used for video summarization are static video  
summarization that is video summary and dynamic video 
summarization that is video skimming. If we want to reduce a 
length of the video which is archived by video summary 
static video summarization[14] that is video summary, is a 
fast and powerful application[15]. There are different 
approaches are applied for different requirements like sports, 
nature, etc. Video summarization methods have recently 
attracted most of the researchers. The high-level feature 
vectors that is deep features are extracted using CNN. After 
that by using the high-level feature vectors to summarize the 
video[14]. High-level features can SIFT, interest point from 
an image, edge detection, etc.  
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As shown in following figure 1, We are passing the input 
video which is segmented into shots using the shot change 
detection techniques by identified the shot, the keyframes can 
be extracted from the candidate frames which is used to 
represent each shot[1]. At the end, all the keyframes can be 
clubbed together to create a video summary. Video summary 

Which will represent the video as a whole[1]. 
 

 
Figure 1. Key frames extraction steps[1]. 

 
Figure 2. Selection of Keyframes. 

In above figure 2, The frames are sequential, initial frames 
are compare with next frames if frame threshold value is 
grater than we take it as keyframe. Otherwise, we reject the 
frame.  

II. LITERATURE SURVEY 

H. Gharbi, S.  Bahroun and Ezzeddine Zagrouba, In their 
paper, they presented a new novel approach for video 
summarization from keyframes, they are calculated interest 
point on local description and repeatability matrix to reduce 
the redundancy then they apply PCA and HCA to extract the 
keyframes. They try to give a visual summary based on the 
most representative object in the video database[1].  
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Hana Gharbi, Sahbi Bahroun, et. al, In their paper, They 
were presented a new approach for keyframe extraction 
method which is based on local image description that is 
"interest points", repeatability matrix for redundancy remove 
between the frames and modularity and introducing Graph 
Modularity Clustering method.  

The obtained results proved that local descriptions can be a 
good alternative for the keyframe extraction field[2].  

Chaohui Lv, Yiyang Huang, et. al, In this approach, They 
proposed an improved clustering method which is based 
upon local features. It proved that the in keyframe extraction 
were effective and efficient. In their approach, the removes 
the unwanted frames by motion blur detection[3] and apply 
the clustering algorithm to extract the keyframes. It can 
effectively give the valuable information from the openly 
available videos and extremely saves processes for video 
anylsis time  required for video research[3].  

Dipti Jadhav and Udhav Bhosle, In their paper,Authors 
proposed an static video summarization method by using 
SURF features[4] of the frames. SURF is used to calculate 
interest point in the frame. Their approach was an 
experimented on Open Video Dataset(OVD) V37 and V24. 
The proposed algorithms can be used various common videos 
which available[5].  

S. S. Thomas, S. Gupta, et. al, In their paper, they proposed 
a model that is used to smart surveillance. There was some 
predefined vector that predefined feature vectors are the and 
surveillance frame are a match with feature vector if a match 
was found it will take it as keyframe and video retrieval. If 
not match then it discards the keyframe. It only takes 
similarity frames and makes video summarization[6]. 

H. H. Phadke and H. Mallika, et. al, In their paper they 
proposed a model, in which they extract the text from videos 
like TV news, and a frame containing text take it as a 
keyframe. The segmentation performed on the frame and 
extract the text and take it as a keyframe. After extraction of a 
keyframe, localization is done[7].  

Sanjoy Ghatak, In their paper, They discussed on various 
keyframe extraction methods from a video. The comparison 
between frames and calculating to extract the keyframe or not 
based on a threshold value. If calculated value if greater than 
the threshold simply discard and if a value is less than 
threshold take it as keyframe[8].  

III. PROPOSED METHODOLOGY 

The Proposed methodology steps as follows:  
Step 1: Take a video as input. 

 In this we take a video as input. 
Step 2: Convert a video into frames. 

 We convert a video into frames 
Step 3: Redundancy Elimination. 

We eliminate the same frames by using similarity                        
measure techniques and reduce the redundancy 
among frames. 

Step 4: Feature extraction by CNN.  
Step 5: Calculate similarity measure between frame. 

If threshold is minimum take it as keyframe and of  
threshold is greater take it as non keyframe. 

Step 6: Now make a video summary of selected keyframes. 
 
 
 

 

 
Figure 3. Proposed methodology 

IV. DATASET 

In this dataset, 50 salads[9], it contains videos and 
accelerometer data. This dataset created by 25 people. The 
dataset contains over 4h of annotated accelerometer and 
RGB-D video data[9].  

V. EXPERIMENTALRESULTS 

For performance evaluation, we will use the accuracy and 
comparation ratio. In accuracy, the overall performance of a 
system will be tested and accuracy is compared with the 
existing approach and do the comparative analysis. The 
keyframe extraction result may contain many keyframe 
which is remove by keyframe analysis , That is a respond to 
evaluate the redundancy of number of frames of the 
summary[1].  

The performance of the automatically generated video 
summaries is calculated by following objective measures, 
namely, called Recall, Precision and F-measure[14], which 
is defined as below: 

       = matching keyframes /                                 (1)  
         = matching keyframes /                              (2) 
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        = 2∗         ∗       /          +     (3) 
 
Where Nus and Nas represent keyframes choose by users and 
automatic generated summaries. 

VI. CONCLUSION 

We discussed various types of keyframe extraction methods 
for video summarization, and by analysing method we observe 
that most of the methods use motion as a important features and 
very less methods use visual features like global features and 
local features. In this proposed system, we are using CNN which 
extract the high-level feature, CNN provides better results as 
compared to other algorithms.  

In the future, we can use the different datasets to make a 
comparative analysis and comparing results with other 
approaches from keyframe extraction and try to build a system, 
which can give better summarization of video.  
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