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Abstract— The nature of video data makes analysis on video 

an intricate task. This paper focuses not on the high-level 

video analysis tasks themselves but on the common basic 

techniques that have been developed to facilitate them. 

These basic tasks are video shot detection and video shot 

feature extraction and storage. Video shot detection is the 

first initial step towards video analysis wherein the shots 

that make up a video are detected without disturbing the 

quality of the original video. The shortcomings of the 

previous techniques induced a new technique to detect shots 

in a video. For this purpose, techniques like entropy and 

skeletonization are presented in this paper. Features like 

entropy, histogram, and threshold are then calculated and 

stored for each shot which helps in retrieval of videos 

similar to shot which acts as an application of video shot 

detection. 
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I. INTRODUCTION 

Acquiring the video information based on user requirement 

is a tectonic study that attracts the attention of most of the 

researchers today. The encroachment in digital video 

technology and the ever increasing availability of computing 

resources have resulted in an upsurge of digital video data, 

especially on the Internet. However, the increasing 

availability of digital video has not been accompanied by an 

increase in its accessibility. 

Due to the nature of video data, it lacks 

accessibility and is unsuitable for traditional forms of data 

access, indexing, search and retrieval, which are either text-

based or based on the query-by-example paradigm. 

Techniques have been sought that organize video data into 

more compact forms or extract semantically meaningful 

information. Such operations can serve as a first step for a 

number of different data access tasks, such as browsing, 

retrieval, genre classification, and event detection. 

Video shot boundary detection is one such technique which 

consists of distinguishing the change of scene or a shot. Shot 

boundary detection is the most basic temporal video 

segmentation task, as it is intrinsically and inextricably 

linked to the way that video is produced. It is a natural 

choice for segmenting a video into more manageable parts. 

Thus, it is very often the first step in algorithms that 

accomplish other video analysis tasks. 

A shot in a video sequence refers to a contiguous 

recording of one or more video frames depicting a 

continuous action in time and space [1]. In a video database, 

the isolation of shots is of interest because the shot level 

organization of video sequences is considered appropriate 

for video browsing and content based video retrieval [2]. 

Shots can be identified by two types of cuts:  

Hard cuts are a sudden transition from one shot to another, i. 

e. one frame belongs to the first shot, and the next frame 

belongs to the second shot.  

Soft cuts are the kind of transitions the two shots 

are combined using chromatic, spatial or spatial-chromatic 

effects which gradually replace one shot by another. These 

are also often known as soft transitions and can be of 

various types, e.g., wipes, dissolves, fades. 

Many researchers have proposed algorithms to 

perform shot boundary detection based on certain features 

extracted from video frames, such as pixel differences, 

statistical differences, the histogram, compression 

differences, etc. Using these algorithms if there is a large 

change between the feature of the current frame and that of 

the previous frame, a shot boundary is detected. Hence, 

these algorithms are well equipped to detect hard cuts but 

fall short while detecting soft cuts. 

"Detecting a cut" means that the position of a cut is 

gained; more precisely a hard cut is gained as "hard cut 

between frame i and frame i+1", a soft cut as "soft cut from 

frame i to frame j". 

Each method for cut detection works on a two-

phase-principle: 

1) Scoring - Each pair of consecutive frames of a 

digital video is given a certain score that represents 

the similarity/dissimilarity between these two 

frames. 

2) Decision - All scores calculated previously are 

evaluated and a cut is detected if the score is 

considered high. 

Though the art of detecting a shot may seem easy to a 

human eye but for computers it is quite an intricate task. 

 None of the methods can pledge detection of each and 

every cut but the final endeavor is to detect most of them. 

With the same intend the proposed system customs 

protracted techniques for superior upshots. The proposed 

system uses the techniques of Mutual information between 

images and skeletonization to find cuts.  

Mutual Information between Images: In probability 

theory and information theory, the mutual information 

(sometimes known by the archaic term transinformation) of 

two random variables is a quantity that measures the mutual 

dependence of the two random variables. Thus this is a 

better measure for scoring the frames rather than histogram 

which is the distribution of colors in an image.   

In shape analysis, skeleton (or topological skeleton) 

of a shape is a thin version of that shape that is equidistant to 

its boundaries. The skeleton usually emphasizes geometrical 

and topological properties of the shape, such as its 

connectivity, topology, length, direction, and width. 

Together with the distance of its points to the shape 

boundary, the skeleton can also serve as a representation of 

the shape (they contain all the information necessary to 
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reconstruct the shape) providing a better tactic to calculate 

shape rather than edge detection in which the output has 

more number of unwanted, irrelevant and discontinuous 

edges that hampers the imminent processes. 

II. RELATED WORK 

Video shot boundary detection using motion activity 

descriptor [5] focuses on the study of the motion activity 

descriptor for shot boundary detection in video sequences. 

The authors interest in the validation of this descriptor in the 

aim of its real time implementation with reasonable high 

performances in shot boundary detection. The motion 

activity information is extracted in uncompressed domain 

based on adaptive rood pattern search (ARPS) algorithm. In 

this context, the motion activity descriptor was applied for 

different video sequence. 

Gang Zhang et.al proposed “A New Shot Boundary 

Detection Approach Based Motion Estimation of MPEG- 

4”. Shot boundary detection is the first step of video 

retrieval. In this a new approach to detect shot boundary 

based on motion estimation for uncompressed video, firstly 

an overview of existing algorithms, then explanation of 

proposed algorithm in detail, This method is used in fire 

fighting command and record system for fire fighting 

agency. This algorithm proposes the concept of frame 

comparison and the adaptive threshold and has better 

performance than the traditional approaches [13]. 

Matthew Cooper et.al proposed Shot boundary 

detection via similarity analysis. Video segmentation is an 

increasingly important problem. Numerous video retrieval 

and management tasks rely on accurate segmentation of 

scene boundaries. In this paper contains a framework for 

video analysis based on inter-frame similarity. This 

approach facilitates shot boundary detection and other 

characterizations of media and video structure. A particular 

benefit of this work is that it effectively uses the signal to 

model itself, making minimal assumptions about the nature 

or genre of the target video. [8] 

III. PROPOSED SYSTEM 

 
Fig. 1: Proposed Architecture 

A. Initialization:   

The first step in the proposed system is the initialization 

which takes video as an input. 

B. Preprocessing: 

The second step is the Preprocessing technique in which the 

video is converted into frames.  

C. Hard Cut Detection:  

This step gives the location for hard cuts in the  video. The 

algorithm used for the detection of  hard cut is explained 

below: 

1) Step 1: Calculation of Mutual information: 

It is expressed as- 

 
where H(X) and H(Y) are the marginal entropies, 

H(X|Y) and H(Y|X) are the conditional entropies, and H(X,Y) 

is the joint entropy of X and Y. Using the Jensen's inequality 

on the definition of mutual information, we can show that 

I(X;Y) is non-negative; so consequently, H(X) ≥ H(X|Y). 

Mutual information between the consecutive 

frames i and i+1 is calculated using the above stated 

formula. 

2) Step 2: Verdict: 



An Approach to Video Shot Detection – The First Move Towards Video Perusal 

 (IJSRD/Vol. 3/Issue 04/2015/476) 

 

 All rights reserved by www.ijsrd.com 2062 

Here decision is made depending upon the supplied 

threshold. If the M.I.B.F. is below the specified threshold 

then a hard cut is said to exist. The method for selection of 

the threshold is left to the choice of the system designer. The 

output is the pair of frames between which a hard cut was 

detected. 

D. Soft Cut Detection: 

1) Step 1: Pre Process 

Input: Video, Output: Frames[] 

A constant k is fixed, which represents the no of 

frames to be skipped between two frames which are to be 

compared. Hence we can use any optimized function for the 

selection of constant k which in turn would optimize the 

overall processing time. 

2) Step 2: Mutual Information Between Images 

  Input: Frames[], Output : MI frames[] 

This procedure is the same as M.I.B.F from the 

hard              cuts. 

3) Step 3: Short Listing Frames 

Input: MIBF Frames[], Output: Selected MIBF Frames[] 

Here decision is made depending upon the supplied     

threshold. If the M.I.B.F. is below the specified threshold 

then it is passed for further processing and viewed as 

candidate for soft cut. The method for selection of the 

threshold is left to the choice of the system designer. 

4) Step 4: E.C.R. using Skeletonization 

Input: Selected MIBF Frames [], Output: ECR [] 

1) Convert frames i and i+1 into grayscale. 

2) Perform skeletonization on these frames. 

3) Count the number of edge pixels: i and i+1 

4) Dilate the edges and invert the images. 

5) Perform AND operation between the skeletonised 

frame(i) from step 2 and the output image (frame 

i+1) from step 4. Also between skeletonised 

frame(frame i+1) from step 2 and the output image 

(frame i) from step 4. 

6) Count the number of entering and exiting edge 

pixels in the images fromstep 5 to obtain  and

 

7) Calculate the ECR(i,i+1) = max ( , ) 

1) Step 5: Decision Making 

Input: Selected ECR Frames[], Output: Soft Cut  Frames 

This procedure is same as the previously discussed one. 

Again the choice for selection of method to calculate 

threshold is left to the system designer. The output will 

comprise of the frames between which the soft cut exists. 

E. Detected Cuts: 

The output from both the steps is clubbed to give the final 

output. The final output thus comprises of both, soft cuts 

and hard cuts which are present in the video. 

F. Feature Extraction: 

Once the cuts are detected, various calculations are 

performed i.e. Histogram, Entropy and Threshold. These 

calculations are done on any one image of every shot, since 

one shot is made up of almost similar images  

1) Step 1: Threshold Calculation 

In this, the threshold value of the image is calculated. 

2) Step 2: Entropy Calculation 

The entropy H of a discrete random variable X with  

Possible values {x1, ..., xn} is 

 
Here E is the expected value, and I is the 

information content of X  

I(X) is itself a random variable. If p denotes the 

probability mass function of X then the entropy can 

explicitly be written as 

 
Where b is the base of the logarithm used. 

Common values of b are 2, Euler's number e, and 10, and 

the unit of entropy is bit for b = 2, nat for b = e, and dit (or 

digit) for b = 10. [5] In the case of pi = 0 for some i, the 

value of the corresponding summand 0 log b 0 is taken to be 

0, which is consistent with the limit. 

 
3) Step 3: Histogram Calculation 

A histogram is a graph that depicts the tonal range of an 

image. The far left column represents 100% black pixels and 

the far right represents 100% white pixels, with all other 

tones spread in between. Most scanning software, photo 

editing software, and some digital cameras allow you to 

view an image's histogram 

G. Video Retrieval: 

Compare the features extracted from the input image with 

the features of images stored in the database. A threshold 

value is again set which takes into consideration all three 

parameters i.e. threshold, entropy and histogram. 

IV. CONCLUSION 

Thus the proposed approach can be effectively used for soft 

cuts along with hard cuts. The usage of advanced techniques 

like skeletonization will give an upper edge in detection of 

soft cuts. Also the usage of Mutual Information Between 

Images instead of histograms will get prominent outcomes 

for hard cuts. The video retrieval based on the extraction of 

features from the shots serves as an example application of 

video shot detection. 
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