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Abstract —  

 Nowadays Video data creation and its storage play a important role in every industry. We require it in security, 

entertainment industries, advertising industries and more other industries. In security field data is collected using CCTV 

camera and stored at data centers of organization. Same video content is referred to check if someone is violating the 

organizations security. In advertising industry product details are conveyed using seconds of video. If video length is 
more, then cost of advertisement creation is also more. Video summarization is also a technique in which your long 

period activity is represented using 5-10 minutes of video. Compare to verbal communication video representation is best 

way of communication and its trustworthy way to communicate your message. 

 By considering the importance of video data there is huge scope of improvement in video data processing. Video 

processing techniques can be used to remove redundant frames from video so that it will solve the problem of data 

storage. Video without redundant frames is the best input for information retrieval operation. As less time will require 

for retrieval of information compared to original video. So main object is to develop a system to compress the video i.e. 

to remove redundant data from video. Also will provide the information retrieval technique in which compressed video is 

taken as input and image with require object is taken as query so that we will reach to that relevant video content in less 

time.      
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I. INTRODUCTION 

 

 In recent years, sudden technical advancement in video data creation and its storage are improved a lot. So it is 

more about to how efficiently we handle those data with indexing and retrieval methods. As current activity of data 

creation and its storage is sequential, so it consumes more storage space. Video Storage space increases only due to the 

fact that video has 60-70% of data which is sufficient to represent all important video content and rest 30-40% data is 

redundant frames. As to solve this problem we have solution at the same time, by using data management. As for 

particular video there will be repeated video content which may not be useful and hence we can skip those data and 

extract whichever we want or one with less repetition.  
 The popular term video summarization is the same meaning of what we are suggesting here. [1] As global video 

summarization will be fast and efficient data assessment system. As in video summarization methods, some popular 

techniques are being researched nowadays like trajectory curve, clustering , faber-shouder wavelet [3] and thepade's 

sorted n-ary block truncation coding [4]. 

In current paper among these mentioned methods, their advantages and weakness in particular applications are 

studied. In current work, review is made in field of key frame extraction and related research going on. Some works those 

are related to work are also mentioned in this review work.  

 

II. TECHNIQUES 

 

 Already lots of techniques are available in the field of video data compression and efficient retrieval of data. 
These techniques are implemented using Correlation, Histogram measure, moments of inertia, haar transformation and 

many more.  

 

2.1. Aggregation Mechanism 

 

In [1] the video summarization using key frame extraction is shown in the Fig.1.Video is taken and frames are extracted 

from video. These extracted frames are taken as input to the algorithm. On each frame preprocessing is performed i.e. 

color image is converted into grey scale image so that computational time will be less as we have only one plane need to 

compare but in color image we require to compare RGB plane. 
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Fig.1. Video Summarization using key frame extraction 

 

Correlation measure, Histogram measure and moments of inertia is performed on each frame and these results are 

combined with previous frame measures. Aggregation mechanism is used to get the aggregate value of combined result. 

Based on this aggregate value difference between current frame and key frame is calculated. If current frame is different 

to key frame more than certain threshold value then current frame is considered as a key frame else current frame is 

skipped. At the end all key frames are combined to form a summarize video. 

 

2.2. Block truncation with Haar Wavelet 

 

In [2] along with the Haar transformation, mathematical techniques such as mean, standard deviation and threshold are 

used to calculate the difference between two frames. This mechanism is efficient compared to previous algorithm 

because it took less time for comparison of two frames while previous technique compare the frames pixel by pixel. The 

flow chart of proposed key frame extraction method is shown in the Fig.2. 

 

 
Fig.2. key frame extraction method 

 

 

In the proposed strategy, video is taken from standard database. Video constitutes of nonlinear edges. Casings are 

extricated from video. On each casing from video haar change is connected. After this procedure the changed edge is 

isolated into four sections 

The left upper part is held as it is and other three are made invalid. At that point on that Inverse Haar is connected. After 

utilization of Inverse Haar, just interchange lines and section qualities are chosen to get Haar wavelet level 1. 
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At that point, on the edge acquired after level 1, again entire of this procedure is rehashed to get Haar wavelet level 2 and 

same is for Haar wavelet level 3 and Haar wavelet level 4, 5 and 6 is taken after. At that point on each of the casing got 

from level 1, level 2, level 3 and level 4. Thepade's sorted pentnary piece truncation coding (TSPBTC) is connected. 

This will give fifteen values for each frame. This is the feature vector of that frame. On these consecutive feature vectors 

of frame similarity measures are applied to calculate the difference between two frames. Canberra distance, Sorensen 

distance, Wave hedge distance, Euclidean distance and mean square error are taken here as a similarity measures. Then 

difference between each consecutive frame is taken which can be referred as diff. 

 

2.3. Faber-Shauder wavelet 

 

In [3] key frames are extracted and compressed video is formed using artificial intelligence techniques such as precision 

and recall. Video is taken as input to the algorithm then framing is performed to separate out frames present inside the 

video. Each frame is converted into grey to minimize the processing time and computational effort. This is block 

selection technique in which dominant region of frame is considered as a block.  

 

 

 
Fig.3. Key frame extraction using block selection. 

 

After that rank of each dominant block is computed. This technique is somewhat similar to Google’s page ranking 

algorithm which is used to extract the accurate results for given input query. After calculating rank’s for each block, if 

frames rank is maximum between two shots then frame is considered as key frame and representing the start of next shot 
else the frame is ending of the given shot. 

 

2.4. Scale Invariant Feature Transform(SIFT) 

 

In [4] their describes a framework using  SIFT for shot boundary detection and keyframe extraction , as shown in Fig.4. 

In that there SIFT keypoints are extracted from each frame according their sequence of temporal information.  

.  
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Fig.4. The framework using SIFT for shot boundary detection and keyframe extraction 

 

Each keypoint represented by a descriptor of 128 dimensions. After that Best-Bin-First (BBF) algorithm is used for 

comparing two adjacent frames and  then  for detection of extract keyframes and shot boundaries they calculate the ratio 

of matched keypoints number and total number. 

 

2.5.Clustering 

 

In[5] their first calculate visual similarity between every pair of frames according to selected feature space and it stored 

in a matrix. All calculation is done based on low-level features such as color, shape and texture. After that dominant-set  

clustering algorithm used with similarity matrix. If all frames are grouped in cluster then clustering process will stops. 

Shown in Fig.5. 

 
Fig.5. Key frame extraction using clustering 

 
 

 

After that discard that cluster who's size is smaller than threshold. And select remaining cluster as a key cluster. Key 

cluster contains similar sequence of frames, select a frame as a key frame from key cluster which is closest to the 

centroid of the key cluster. 
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III.    COMPARISON TABLE 
 

Sr.no. Paper Description Research Gap 

1. Adaptive key frame 

extraction for video 

summarization using an 

aggregation mechanism. 

In this technique key frames are extracted 

using correlation, moment of inertia and 

histogram measure. The computations are pixel 

based so require more time but gives accurate 

result. 

As computations are pixel 

based and video frames are 

huge in size so time 

complexity is more. 

2. Summarization with key 

frame extraction using 

thepade’s sorted n-ary 

block truncation coding 

applied on Haar Wavelet 

of Video Frame. 

In this technique key frames are extracted 

using Haar wavelet features. The 

computational time required for this approach 

is less compared to previous approach. 

Though computational 

time is less but Haar 

features are environmental 

condition dependent. So 

result may vary based on 

conditions.  

 

3. Key Frame extraction 

using Faber-Shauder 

Wavelet 

 

In this technique key frames are extracted 

using artificial intelligence techniques such as 

precision and recall. Dominant blocks are 
formed in each frame.     

This approach is not good 

if we consider a frame in 

which details are 
distributed on entire 

image. So in such situation 

calculation of dominant 

block is extra overhead. 

4. Shot Boundary detection 

and keyframe extraction 

based on scale invariant 

feature transform. 

In this approach key frames are extracted using 

SHIFT and BBF. BBF is similar to CPU 

scheduling algorithm. In which priority of two 

adjacent frames are compared using BBF and 

based on the result key frame is decided. 

In this approach for some 

of the cases it causes miss 

or false shot boundary 

detection. 

 

5. Key frame extraction 

using dominant set of 

clustering 

In this technique key frames are extracted 

using dominant set of clustering for calculate 

similarity matrix. 

In this method it did not 

consider temporal 

information. Many times 

temporal information is 

important aspect  in video 

analysis.. 

 

IV.    CONCLUSION 
 

Due to the increasing requirement of video summarization and information  retrieval from video ,  key frame extraction 

methods  are used such as clustering, aggregation mechanism, Scale invariant feature transform, faber-shauder wavelet 

and block truncation with Haar wavelet. According to survey of the above methods, here conclude that there are some 

positive points as well as some drawbacks are there. As According to study of those methods, time complexity is more of 

aggregation mechanism , computation time is less of block truncation with Haar wavelet method but it depends on the 

environmental condition, in the scale invariant feature transform there is chances of missing shot boundary detection and 

the clustering method did not consider temporal information but in some cases temporal information is important thing in 

video analysis. 

By consider the positive and negative points of above mentioned techniques which I found during their review, I will try 

to implement a system which will cover most of the positive points of above mentioned techniques. At the concluding 

,we have to focus on correlation method for key frame extraction. Correlation method will be better option for future key 
frame exaction techniques. 
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