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Abstract---In the recent years, use of video bases 

information in increasing more and more. Due to this many 

research is done in the area of video. Owing to the 

decreasing cost of storage devices, higher transmission rates, 

and improved compression techniques, digital video is 

becoming available at an ever increasing rate. To extract 

valid information from video, without any loss of 

information, much attention is being paid to video 

processing technology. For this key frame is very useful 

technique. Extracting a small number of key frames that can 

abstract the content of video is very important for efficient 

browsing and retrieval in video databases. Consequently, 

technologies for video segmentation and key-frame 

extraction have become crucial for the development of 

advanced digital video systems. In this paper,  different 

methods of key-frame extraction are shown and a 

comparison is done between the outputs of all these 

methods.  

I. INTRODUCTION 

The process of extracting frames which are representative of 

the video is known as key frame extraction. The world as a 

living space is shrinking, are we really shrinking or have we 

found a new horizon to live in. It is true we are expanding 

leaps and bounds in Giga bytes and terra byte world. Recent 

advances in technology have made tremendous amounts of 

multimedia information available to the general population. 

A video in simplest of words is agglomeration of data. With 

the ever escalating videos the systems for processing these 

videos need to be developed. Analyzing these videos as 

small data packets for the simplicity of human effort is the 

need of the hour. Extraction of key frames from the video 

and to analyze only these frames instead of all the frames 

present in the video can greatly improve the performance of 

the systems. Key frame is the frame which can represent the 

salient content and information of the video. The key frames 

extracted must summarize the characteristics of the video, 

and the image characteristics of a video can be tracked by all 

the key frames in time sequence. In shot based method shots 

of the original video are first detected, and then one or more 

key frames are extracted from each shot. Methods of shot 

transition detection are: pixel-based comparison, and 

histogram-based method. The pixel-based methods are 

susceptible to motion of objects. So it is suitable to detect 

segmentation transition of the camera and object movement. 

But in this method as each pixel is compared the time 

required is more. The Histogram-based methods entirely 

lose the location information. For example, two images with 

similar histograms may have completely different content. 

Ajay divakaran,Regunathan Radhakrishnan,Kadir 

A Perker [1] describe key frame extraction technique based 

on intuition that higher the motion more the key frames 

required for summarization. They obtain the key frame by 

dividing the shot in parts of equal cumulative motion 

activity and selecting the frames located at the half way 

point of each sub segment. Furthermore they establish 

empirical relation between the motion activity of a segment 

and required number of key frames and compute them. 

Pascal Kelm, Sebastian Schmiedeke, and Thomas 

Sikora [2] present an approach to key frame extraction for 

structuring user generated videos on video sharing websites 

(e. g. YouTube). Their approach is intended to link existing 

image search engines to video data. User generated videos 

are, contrary to professional material, unstructured, do not 

follow any fixed rule, and their camera work is poor. 

Furthermore, the coding quality is bad due to low resolution 

and high compression. They compare their key frame 

extraction approach against the key frame extraction of IBM 

Multimedia Analysis and Retrieval System (IMARS). Their 

key frame extraction is only based on visual differences. 

Many extracted key frames by IMARS are shaky, blurred 

and extracted during gradual transitions due to ignoring 

motion and visual attention features. Unlike IMARS, their 

approach extracts the key frame with the highest amount of 

visual attention and minimal motion intensity to get the 

steadiest frame. The key frames are evaluated by the mean 

opinion score (MOS), because it is hard to judge objectively 

the quality. 

Maria Chatzigiorgaki and Athanassios N. Skodras 

[5] aim at providing an efficient, real-time and fully 

automatic way of extracting key frames in videos, where not 

only the laborious task of offline video database indexing is 

avoided, but also query video processing is performed in the 

same manner as the reference video database. Significant 

reduction in computational cost is achieved by exploiting 

DCT coefficients in feature extraction. The effectiveness of 

the proposed scheme is evaluated in terms of quality and 

speed on the manually annotated TREC Vid 2007 test video 

dataset. 

G. Ciocca , R. Schettini published at Bicocca degli 

Arcimboldi [8] presented algorithm, which escapes the 

complexity of existing methods based, for example, on 

clustering or optimization strategies, dynamically and 

rapidly selects a variable number of key frames within each 

sequence. The key frames are extracted by detecting 

curvature points within the curve of the cumulative frame 

differences. Another advantage is that it can extract the key 

frames on the fly: curvature points can be determined while 

computing the frame differences and the key frames can be 

extracted as soon as a second high curvature point has been 

detected. Video summarization, aimed at reducing the 

amount of data that must be examined in order to retrieve 

the information desired from information in a video, is an 

essential task in video analysis is and indexing applications. 

Sang Hyun Kim, Rae-Hong Park [10] they propose 

an efficient algorithm for video sequence matching using the 

modified Hausdorff distance and the directed divergence of 

histograms between successive frames. To effectively match 

the video sequences with a low computational load, we use 

the key frames extracted by the cumulative directed 
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divergence and compare the set of key frames using the 

modified Hausdorff distance. 

Guozhu Liu, and Junming Zhao [12] With the 

features of MPEG compressed video stream, a new method 

is presented for extracting key frames. Firstly, an improved 

histogram matching method is used for video segmentation. 

Secondly, the key frames are extracted utilizing the features 

of I-frame, P-frame and B-frame for each sub-lens. Fidelity 

and compression ratio are used to measure the validity of the 

method. Experimental results show that the extracted key 

frames can summarize the salient content of the video and 

the method is of good feasibility, high efficiency, and high 

robustness. 

II. ALGORITHM FOR KEY FRAME EXTRACTION USING EDGE 

DETECTION 

All the frames in the video do not contain important 

information. Each frame is a slight variation of the 

previous frame. It is not meaningful to analyze all the 

frames; so we find those frames which contain important 

information. 

For  the detection of  key frame we have used  

edge difference to  calculate the difference between two 

consecutive frames. Only when the difference exceeds a 

threshold, one of the consecutive frames is considered as 

the key frame. The reason we choose edge difference is 

that the edge is content dependent.  The detailed 

description for key frame extraction from the video is as 

follows: 

 Input: Video V of  k frames 

 Otput: Key frames of output video 

 Algorithm Key frame Extraction: 

A. Step 1: For each video frame k = 1 to N 

 Read frame V k  and V k+1 

 Obtain the gray level image for V k  and V k+1 

G k  = gray image of V k 

G k+1 = gray image of V k+1 

 Find the edge difference between G k  and G k+1 

using Canny edge detector. 

 Let diff(k) be their difference. 

diff(k) = ∑ ∑ (G k    - G k+1 ) 

i   j 

 where i,j are row and column index 

 
B. Step 2: Compute Mean and Standard deviation  

Mean

 

 

Standard Deviation 

 

C. Step 3: Choosing right threshold is very important in 

frame extraction. Here I calculated adaptive threshold which 

is local threshold. Here I calculated the mean of w=9 frames  

             k+w        k-1 

LM(k)=   ∑ M(n) +∑ M(n)   /  2w 

  n=k      n=k-w 

Threshold        T(k) =  LM(k) + S 

III. Step 4: Now for extracting key frames every diff(k) for 

k=1 to N – 1 is compared with the threshold (T). If diff(k) is 

greater than threshold value T frame Vk is extracted as the 

key frame.  

IV. FLOW CHART  FOR KEY FRAME EXTRACTION  

 

Fig, 1: 

V. EDGE DETECTION METHOD 

There are total six different types of edges. Those are: 

 Sobel  

 Prewitt 

 Roberts 

 Laplacian 

 Zero-cross 

 Canny 

In all these types of edge the experiment says that 

the canny edge is the best among all types. Figure shows 

the very popular image in MATLAB i.e. cameraman 

another figure shows their edges. 
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Fig. 2 : Cameraman 

 

Fig. 3 : Different edges for cameraman 

As shown in figure, the ‘Canny’ edge is the best 

one among all. By using the edges of the frames the 

difference between two frames can be calculated. 

VI. EXPERIMENTAL RESULT 

Introduced Precision to quantify the effectiveness of 

extraction method. 

Precision =                  Correct key frames 

                     Correct key frames + False key frames 

Here some results I get from simulating the 

MATLAB program I made. I had taken a movie clip named 

“Horton Hears A Who” and get the frames of the movie 

clip. Videos with slight moment of the camera and with no 

or small amount of background changes were used. We 

have implemented the algorithm in Matlab R2012a. 

The input video containing had more than 400 

frames; some of the frames are shown 

 

Fig. 4: Edge Detection Method 

 

Fig. : Histogram Difference Method 

 

Fig. 5: Pixel Difference Method 

 

Fig. 6: 

I had taken a movie clip named “Mahabharat” and 

get the frames of the movie clip as shown  

 
Fig. 7: Edge Detection Method 

 
Fig. 8: Histogram Difference Method 
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Fig. 9: Pixel Difference Method 

 

  

 

COMPARISION 

 

VII. CONCLUSION 

In this paper, i concluded different methods of key frame 

extraction from that knowledge i made my own process for 

extracting key frame.  I made matlab program to effectively 

extract the key frame from the video. I used pixel difference 

method and histogram difference method for comparing it 

with edge detection method. 

              I used “precision” to measure effectiveness of my 

method and results prove that my method is better than the 

previous one. 
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