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TECHNIQUE FOR VIDEO SUMMARIZATION 
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ABSTRACT 
A browsing facility that provides an information oriented summary for selection of actual content is a necessity. This has lead to an increasing demand of efficient 

techniques to store, retrieve, index and summarize the video content. In general, management of such activities over large collections of video requires 

knowledge of the “content” of the video. A video thus contains multimodal information like speech, audio, text and picture information. The pictorial information 

in video is considered to be the series of frames which are images, sequential over specific speed to make it as video. Further, a video can be processed with the 

objective of extracting the information about the content conveyed in it. The algorithms developed for this purpose, referred as “video content analysis” 

algorithms. The definition of “content” is highly application dependent but there are a number of commonalities in the applications of content analysis. This 

increased demand for intelligent processing and analysis of multimedia information has led to the development of different approaches for intelligent video 

management.   

 

KEYWORDS 

HistogramCalculation, Keyframes, Sufficient Content ,TREC VID dataset ,Video Analysis. 

 

1. INTRODUCTION 
he important issues in the field of video summarization are Video Analysis, Video representation, video browsing and Video Retrieval. Video analysis is 

the basis for later video processing. It includes shot boundary detection and key frame extraction as the important mechanisms. Considering that each 

video frame is a 2D object and the temporal axis makes up the third dimension, a video stream spans a 3D space. Video representation is the mapping 

from the 3D space to the 2D view screen. Different mapping functions characterize different video representation techniques like representation based on 

sequential key frames, representation based on groups, representation based on scenes. Video browsing and retrieval are the two ultimate goals of a video 

access system and they are closely related to video analysis and representation. Video retrieval is concerned with how to return similar video clips (or scenes, 

shots, and frames) to a user given a video query. There are two major categories of video retrieval. One is to first extract key frames from the video data, then 

use image retrieval techniques to obtain the video data indirectly. Although easy to implement, it has the obvious problem of losing the temporal dimension. 

The other technique incorporates motion information (sometimes object tracking) into the retrieval process. Although this is a better technique, it requires the 

computationally expensive task of motion analysis. If object trajectories are to be supported, then this becomes more difficult.   

Key Frames are the still images that can summarize the video in a rapid and very compact way so that the users can grasp the overall video content more quickly 

than by watching a set of video sequences. A shot detection based key frame selection will yield a summary that maintains temporal order but at the cost of 

increased redundancy. A clustering approach to video summarization results in a set of key frames which may not preserve temporal order but eliminates 

redundancy. The significant challenge for key frame-based video summarization is to devise methods for selecting key frames that represent the essence of the 

video content and not just form a random collection of frames. 

Thus the importance of key frame extraction in the video summarization has motivated to take up the task of devising a methodology for efficient extraction of 

the key frames without losing the information content of the original video. 

1.1 VIDEO SUMMARIZATION 

One of the major applications of key frame extraction is Video summarization. Video summarization is a novel technology of content based video compression, 

which efficiently finds significant information from video and eliminates redundant data. The key frames should resultantly abstract the original video without 

omitting the important information. 

For an application like video summarization, the frames of interest can be extracted based on one or more statistical features which are then used to represent 

the summary of the entire video. The result of generating such video summaries can range from just a collection of key frames representing the essence of a 

video to generating a video clip summarizing the essential content of the video by keeping temporal order intact. The simplest of the techniques for this type of 

temporal video summary is variable speed fast forwarding using time compression, which is to play the full video at a higher speed but still be intelligible to the 

viewer about the video contents. A second popular technique for generating temporal video summary is the video skimming technique which is also called 

gisting, where video summaries are generated by incorporating both audio and video information from the source video and played using a browsing tool. This 

type of summary generation is enabled by using key frame-based approach. The summaries vary from a static pictorial overview of the video content to a 

collection that maintains temporal order and therefore, conveys time sequenced content. 

 

2. LITERATURE SURVEY 
2.1 OVERVIEW 

The problem of high quality key frame extraction and video summarization is addressed in [1]. The key frames are derived from QR decomposition where in key 

frame extraction system needs two presumptions. First one of which is a criterion to measure the video dynamicity for detecting the number of key frames in 

each shot needed to produce a summary with a predefined length. The second presumption is an accurate method that detects the independent key frames 

within shots.  

A novel framework for video summarization was proposed in [5] in which multiple index features obtained from video frames and were combined to describe 

the frame difference between consecutive frames.  It was 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. Therefore, for each video genre, the weights of 

different features were pre-determined at training phase by indirectly utilizing the Relevance Feedback Mechanism. The idea of key frames extraction from 

single shots in video sequences is presented in [3]. The method was implemented by an efficient two-step algorithm, which is classified neither to clustering nor 

to temporal variations based techniques. In the first step, an MST (minimal spanning tree) graph is constructed, where each node is associated to a single frame 

of the shot. In the second step, key frames were extracted based on the principle of their maximum spread. The number of the selected key frames was 

controlled by an adaptively defined threshold, while the validity of the results was evaluated by the fidelity measure.  

A method for video summarization using a graph theoretical approach was proposed in [7] .This thesis aims comparative analysis of the state of the art shot 

boundary detection algorithms. The major methods that have been used for shot boundary detection such as pixel intensity based, histogram-based, edge-

based, and motion vectors based, were implemented and analyzed. A recent method which utilizes “graph partition model” together with the support vector 

machine classifier as a shot boundary detection algorithm was also implemented and analyzed. Moreover, a novel graph theoretic concept, “dominant sets”, 

was also successfully applied to the shot boundary detection problem as a contribution to the solution domain. 

T 
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Edge-based approaches measure the similarity or dissimilarity as change in intensity of edges was presented in [4] gave a method of extracting the key frames by 

Accumulated Histogram Intersection Measure. It stated that, first extract key frames by matching of DC image sequence constructed from the MPEG video 

sequence. Then using the region segmentation-based projective histogram and its moments as database indices for video retrieval. Results clearly validated and 

dominated the method and that in conjunction with other indexing techniques, such as color, can provide a power lid framework for video indexing and 

retrieval. 

Efficient key frame extraction, using local semantics in form of a region thesaurus specifically, works on certain MPEG-7 color and texture features are locally 

extracted from key frame regions. Then, using a hierarchical clustering approach a local region vocabulary is constructed to facilitate the description of each 

frame in terms of higher semantic features. The mechanism that was proposed in [6] presents that thesaurus consists of the most common region types that are 

encountered within the video shot, along with their synonyms. These region types carry semantic information. Each keyframe was represented by a vector 

consisting of the degrees of confidence of the existence of all region types within this shot. Using this keyframe representation, the most representative 

keyframe was then selected for each shot. Where a single keyframe was not adequate, using the same algorithm and exploiting the presence of the region types 

of the visual thesaurus, more keyframes are extracted. 

Key Frames can be extracted by analyzing the similarity between two consecutive frames of a video sequence, the algorithm determines the complexity of the 

sequence in terms of changes in the visual content expressed by different frame descriptor features. This methodology has been proposed in the paper [11] 

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 were extracted by detecting curvature points within the curve of the cumulative frame differences. Another 

advantage was 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. 

A Method of Independent Component Analysis (ICA) [9] suggests that projecting video frames from illumination-invariant raw feature space into low 

dimensional ICA subspace, each video frame is represented by a two-dimensional compact feature vector. An iterative clustering algorithm based on adaptive 

thresholding is developed to detect cuts and gradual transitions simultaneously in ICA subspace. An iterative clustering algorithm based on adaptive thresholding 

is developed to detect cuts and gradual transitions simultaneously in ICA subspace. Experimental results successfully validate the new method and show that it 

can effectively detect both abrupt transitions and gradual transitions. 

An algorithm that concentrates mainly on the athletics video was given in [10]. It proposed a simple but effective method to extract key frames from an athletic 

sport sequence. The extracted features are the start and finish race frame and the type of competition. Specifically they adopted camera motion detection 

technique for both race detection and features extraction. An effective rule has been developed for segmenting start/race/finish from motion vector sequences. 

Proposed algorithm is based on motion vector analysis, and camera motion detection. 

An innovative approach to the selection of representative frames of a video shot for video summarization by analyzing the differences between two consecutive 

frames of a video sequence [8]. The algorithm determined the complexity of the sequence in terms of visual content changes. Three descriptors were used to 

express the frame’s visual content: a color histogram, wavelet statistics and an edge direction histogram. Similarity measures were computed for each descriptor 

and combined to form a frame difference measure. The use of multiple descriptors provides a more precise representation, capturing even small variations in 

the frame sequence. This method can dynamically and rapidly select a variable number of key frames within each shot, and does not exhibit the complexity of 

existing methods based on clustering algorithm strategies. 

The three popular approaches to shot boundary detection, namely statistical difference, histogram comparison, and pixel difference were compared in [15]. 

Instead of using common performance measure as recall and precision, it was proposed that new performance measure as Retrieval Success Index (RSI) was 

introduced. 

A review of certain basic information extraction operations that can be performed on video is presented in [13] [14]. These operations were particularly useful as 

a foundation for further semantic processing. Specifically, the review focuses on shot boundary detection and condensed video representation (also called 

summarization and abstraction). Shot boundary detection is the complete segmentation of a video into continuously imaged temporal video segments. 

Condensed video representation is the extraction of video frames or short clips that are semantically representative of the corresponding video. Both tasks are 

very significant for the organization of video data into more manageable forms.  

 

3. KEY FRAME EXTRACTION 
The fast evolution of the digital video technology has opened new areas of research. The most important aspect will be to develop algorithms to perform video 

cataloguing, indexing and retrieval. The basic step is to find a way for video abstraction, as this will help us more for browsing a large set of video data with 

sufficient content representation. One such basic step in video abstraction is key - frame extraction. Hence key frame extraction has been an important 

technique in video summarization, browsing, searching and understanding. 

A video sequence normally contains a large number of frames. In order to ensure that humans do not perceive any discontinuity in the video stream, a frame 

rate of at least 25fps is required, that is, 90,000 images for one hour of video content. This sheer volume of video data is a barrier to many practical applications, 

and therefore, there is a strong demand for a mechanism that allows the user to gain certain perspectives of a video document without watching/addressing the 

video in its entirety. This mechanism is termed video abstracting. 

There are two basic forms of video abstracts: 

• Key-frames: These are also called representative frames, R-frames, still-image abstracts or static storyboard and a set consists of a collection of salient 

images extracted from the underlying video source. Hence, the keyframe set R is defined as follows: 

                                         (3.1) 

Where A keyframe denotes the keyframe extraction procedure. 

• Video skimming: It is method to extract the significant audio and video information and create a "video skim" which represents a very short synopsis of the 

original. The goal of video skim is to show the utility of integrating language and image understanding techniques for video skimming by extraction of 

significant information, such as specific objects, audio keywords and relevant video structure. This is also called a moving-image abstract, moving 

storyboard, or summary sequence. This type of abstract consists of a collection of video segments (and corresponding audio) extracted from the original 

video. These segments are joined by either a cut or a gradual effect (e.g., fades, dissolve, wipe). It is itself a video clip, but of significantly shorter duration. 

One popular kind of video skim in practice is the movie trailer. The video skim K is defined as follows: 

                                                                        (3.2) 

Where ASkim denotes the skim generation procedure. Ei  V is the i
th

 excerpt to be included in the skim, and  is the excerpt assembly and integration 

operation (e.g., cut, fade, dissolve, wipe). Note that the preceding representation is applicable to the video stream only, whereas the audio stream of a video 

skim can be re-sequenced, edited, and does not necessarily synchronize with the original video. 
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FIGURE 3.1: ATTRIBUTES OF KEYFRAME EXTRACTION TECHNIQUES 

 
One advantage of a video skim over a keyframe set is the ability to include audio and motion elements that potentially enhance both the expressiveness and 

information of the abstract. In addition, it is often more entertaining and interesting to watch a skim than a slide show of keyframes. On the other hand, since 

they are not restricted by any timing or synchronization issues, once keyframes are extracted, there are further possibilities of organizing them for browsing and 

navigation purposes, rather than the strict sequential display of video skims. Hence keyframes are used in this project because of the easy of extraction and 

organizing the keyframes. 

Note that although video skims and keyframes are often generated differently, these two forms of video abstract can be transformed from one to the other. 

Video skims can be created from keyframes by joining fixed-size segments, sub shots, or the whole shots that enclose them. 

3.1 KEYFRAMES 

Keyframes are a set of salient images extracted from video sequences. They provide a simple yet effective way of summarizing the content of videos for 

browsing and retrieval and are also widely used in video abstraction due to their compactness. Much research has been conducted in the past few years in 

understanding the problem of key-frame extraction and developing effective algorithms.  

Although simple and computationally efficient sampling-based methods may produce no keyframes for a shot, yet semantically producing too many keyframes 

with identical content to represent a long static segment thus failing to effectively represent the actual video content. The review of keyframe extraction 

techniques discussed will focus only on techniques that take into account the underlying dynamics, to different degrees and from varying viewpoints, of the 

video sequence. The discussion of fundamental aspects of the current approaches in keyframe extraction, as depicted in Figure 3.1. These aspects are: the size of 

the keyframe set, the base unit, representation scope, the underlying computational mechanisms, and visualization method for extracted keyframes. For each 

aspect, a categorization is provided of how they are addressed in existing works and describe their pros and cons. 

THE SIZE OF THE KEYFRAME SET 

There are different options for determining the number of keyframes in an automatic keyframe extraction process, and they strongly shape the underlying 

formulation of the optimal keyframe set. The size of the keyframe set can be fixed as a known priori, left as an unknown posteriori, or determined internally 

within the abstraction process. Most of the techniques only offer one option for the size of keyframe set. However, if the algorithm produces a number of 

keyframes progressively, two options are available: It can stop when the number of keyframes reaches a priori value or when certain criteria are satisfied (i.e., a 

posteriori). Further for applications where efficient utilization of network bandwidth and storage is crucial, the size of keyframe set should be measured by the 

total number of bits required to code the summary with a given coding strategy. 

• A Priori: The number of keyframes is decided beforehand and given as a constraint to the extraction algorithm. It can be assigned as a specific number or 

ratio over the length of the video that may vary according to user knowledge of the video content. Also called rate constraint keyframe extraction, this 

approach is suitable and often required in mobile device systems where available resources are limited. For these systems the number of keyframes is 

distributed differently, depending on the transmission bandwidth, storage capacity, or display size of the receiving terminal. A special yet common case is 

when one keyframe is selected per shot, which is often the first frame, middle frame, or that frame closest to the average content of the shot. This 

technique has a disadvantage in that it does not ensure that all important segments in a video contain at least one keyframe. 

Ideally, the keyframe extraction problem with a priori size k can be formulated as an optimization problem of finding the frame set R = { fi1 , fi2 , . . . , fik} that is 

differs least from the video sequence with respect to a certain summarization perspective: 

{r1, r2, . . . , rk} = arg min  {D(R, V, ρ) | 1 ≤ ri ≤ n}                  (3.3) 

Where n is the number of frames in the original video sequence, ρ is the summarization perspective that the user is interested in, and D is a dissimilarity 

measure.  

Most current keyframe extraction techniques have ρ as “visual coverage,” which aims to cover as much visual content with as few frames as possible; however, 

ρ can also be the number of objects, number of faces, etc. It can also represent a viewpoint on what constitutes the optimal keyframe set, and shape the 

underlying computational solution. 

• A Posteriori: In this approach, user does not know the number of extracted keyframes until the process finishes. The number of keyframes is often 

determined by the level of visual change, itself. More keyframes are needed to represent a video sequence with a lot of action and movements than 

required for a static one. However, an excessively large number of keyframes may be produced for highly dynamic scenes, causing inconvenience during 

interactive tasks. The formulation of the keyframe extraction problem with no specified size requires a dissimilarity tolerance ε, also called the fidelity 

level. This can generally be formulated as 

{r1, r2, rk} = arg min {k|D(R, V, ρ) < ε, 1 ≤ ri ≤ n}              (3.4) 

Technically, with a significant increase in computational cost, this approach can be converted in to the first approach (number of keyframes is a priori) by 

iteratively reducing the fidelity level until the number of keyframes produced approximates a predefined value, and vice versa. 

• Determined:  This is in essence the a posteriori approach; however, there is need to acknowledge the approaches that attempt to determine the 

appropriate number of keyframes before the full extraction is executed. For example, with cluster-based methods, cluster validation can be performed to 

determine the number of clusters before or within the actual clustering process on the other hand, consider the number of keyframes allocated for each 

shot as being proportional to its accumulative content change. 

REPRESENTATION SCOPE OF INDIVIDUAL KEYFRAMES 

This aspect of the keyframe extraction algorithm relates to whether an extracted keyframe is representative of its local neighborhood segment or represents 

noncontiguous segments of a video clips. The other approach tends to produce a smaller keyframe set, while the first preserves the temporal visual progression, 

which may be important for understanding the action and events in a summary. 
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UNDERLYING COMPUTATIONAL MECHANISMS 

The underlying computational mechanisms for keyframe extraction can be categorized into eight somewhat overlapping classes, as depicted in Figure 3.1. The 

same are briefly discussed below.  

(i) Sufficient Content Change: This method proceeds sequentially and only requires knowledge about the video sequence until the current temporal position, 

selecting a frame as the keyframe only if its visual content significantly differs from previously extracted keyframes as shown in Figure 3.2. In the other words, in 

its basic form, the sufficient content change method selects the next keyframe fri+1 based on the most recently selected keyframe fri as follows: 

fri+1 = arg min {C (ft, fri) > ε, i < t ≤ n}                            (3.5) 

with the first frame of the base unit, for example, the shot, often selected as the first keyframe, namely, r1 = 1.  

 

FIGURE 3.2: ILLUSTRATION OF THE SUFFICIENT CONTENT CHANGE METHOD 

 
(ii) Equal Temporal Variance: This is somewhat a variant of the sufficient content change method, which requires that the number of keyframes is specified a 

priori, and assumes that a good keyframe set should have individual keyframes represent video segments (bi , bi+1−1) of equal temporal variance. In this 

approach, the determination of {bi} and {ri} is performed separately in two steps. Theoretically, segment boundaries {bi} are selected so that 

V (b1, b2) = V (b2, b3) = ·· · = V (bi, bi+1)                                  (3.6) 

Where V (bi, bi+1) denotes the temporal variance of the segment (bi, bi+1−1), which has fri (selected keyframe) as its representative frame. Since the exact equality 

of temporal variance is often not achieved, thus it is an optimization problem. 

In general, the equal temporal variance method is more computationally expensive than the sufficient content change method. However, the produced 

keyframe set is globally “optimal” and independent of any processing order. 

(iii) Maximum Frame Coverage: It is referred to as the fidelity based approach, this method attempts to use the representation coverage (i.e., the list of frames 

that a given frame can represent) of individual frames in the sequence as the starting point. Let Ci (ε) denote the set of frames in V that can use fi as their 

representative with respect to a tolerance or fidelity value ε. Under this framework, the optimal set of keyframes from V with no rate constraint can be 

extracted as 

{r1, r2, rk} = arg min {k|Cr1 (ε) ∪ Cr2 (ε) ∪ ·· ·∪Crk (ε) = V}                       (3.7) 

When a given number of keyframes is specified as a constraint, the problem can be interpreted as either finding the minimum fidelity value ε such that all 

frames can be covered by at least one keyframe or finding the set of frames that can represent as many frames as possible. 

{r1, r2, rk} = arg max {|Cr1 (ε) ∪ Cr2 (ε) ∪ · · · ∪ Crk (ε)|}            (3.8) 

Two crucial components in this approach are the determination of coverage for a frame and the optimization procedure. The advantage of the maximum frame 

coverage formulation is that it does not require the representation coverage of a frame to be a contiguous segment as in the sufficient content change and equal 

temporal variance methods, and therefore, can generate a more concise keyframe set. However, the dissimilarity needs to be computed on all frame pairs, 

making it computationally more expensive, and thus unsuitable for real-time and/or online applications. It also requires a true visual similarity metric to fully 

realize its optimality. 

(iv) Clustering: This approach treats video frames as points in the feature space (e.g., color histogram) and works on the assumption that the representative 

points of clusters formed in this space can be used as keyframes for the entire video sequence. It does not rely on any explicit modeling, while making use of 

generic techniques developed for data clustering. Clustering can be performed as clip-based or shot-based, and often involves the four following steps. Existing 

methods are distinguished based on how these steps are implemented: 

• Preprocessing the data - Preprocessing the input data is aimed at improving the effectiveness and efficiency of the clustering process. 

• Clustering the data - Standard clustering techniques or their domain-dependent variants now can be applied to the data to identify potential clusters. 

• Filtering clusters - Since clustering outputs may be noisy and/or the cluster itself not sufficiently significant, keyframes are not assigned to all clusters. 

• Extracting the representative points of each cluster - The most common and intuitive solution is to select that point closest to the cluster centroid as the 

representative point of the cluster, which eventually forms the keyframe set of the video sequence 

(v)  Minimum Correlation Among Keyframe: Techniques in this class often deal with the rate constrained keyframe extraction problem and work on the basis 

that the keyframe set should have minimal correlation among its elements (sometimes only the correlation among successive elements is considered). It aims to 

select frames that are dissimilar to each other. The optimal extraction of keyframes via the minimal correlation criterion can be formulated as 

{r1, r2, rk} = arg min {Carr (fr1, fr2, . . . , fork )}                            (3.9) 

Where, Corr (.) is a correlation measure. 

(vi) Sequence Reconstruction Error (SRE):  This approach is proposed in Liu and Kender, and is based on a metric called the Shot Reconstruction Degree (SRE) 

score. This measures the capability of the keyframe set for reconstructing the original video sequence/shot. It is useful when the number of keyframes is set as a 

priori and the temporal progression is crucial to the designated application. Assume that a frame interpolation function I (t, R) that calculate the full image or 

some characterizing feature at time t in the video sequence from the keyframe set. The SRE score ε (V, R) of the keyframe set is defined as 

 
Where D (.) computes the difference between two image frames. 

 

 

 

 

 

 

 

 

 

 

(3.8) 
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FIGURE 3.3: ILLUSTRATION OF A SEQUENCE RECONSTRUCTION ERROR 

 
(vii) Curve Simplification:  The curve simplification approach is related to clustering-based methods in that it also treats each frame in the video sequence as a 

point in a multidimensional feature space. However, rather than looking for clusters, this approach searches for a set of points such that removal of the 

remaining points least changes the shape of the curve connecting all points through their temporal ordering. In this respect, it is thus related to sequence 

reconstruction error methods. The difference is that points on the curve are not necessarily equally spaced by the frame index and an explicit modeling of the 

error between the final curve and original frame trajectory is not required. Instead, this approach uses standard curve simplification algorithms such as the 

binary curve splitting algorithm and discrete contour evolution 

(viii)  “Interesting” Events: In contrast to the preceding approaches, which focus on maximizing the extent and balance of visual coverage of the keyframe set, 

methods based on interesting events attempt to identify frames that are semantically important. Most work in this category assumes an association between 

the “interestingness” of a frame, and the motion patterns around the frame, as well as its content characteristics (e.g., containing human faces or having high 

spatial complexity). 

 

5. EXPERIMENTATION AND RESULTS 
The software tool used for the proposed work is MATLAB 7.11 version. MATLAB is a programming environment for algorithm development, data analysis, 

visualization, and numerical computation. The algorithm has been implemented on windows 7 operating system installed on a machine with 2 Gb of primary 

memory and Intel I3 second generation processor. The proposed model accepts input video in the “.avi” or  “.mpg” format size ranging from 3 to 10 Mb. 3GP 

video converter software is used to convert other files from you tube (“.flv”, “.Mp4”) to “.avi” format. The experimental dataset used in this project are from the 

youtube action dataset ,the Open Video Project and  some are from trecvid dataset. Since the multimedia information retrieval community does not yet have 

more number of standard collections of video dataset to be used for research purposes other than TRECVID, which needs more copyright formalities for 

download. The purpose of the Open Video Project is to collect and make available a repository of digitized video content for the digital video, multimedia 

retrieval, digital library, and other research communities. 

AN OVERVIEW OF IMPLEMENTATION IS GIVEN BELOW 

1. The input video will be converted with the help of a script vid2frm. 

2.  The script in turn calls a function copyFrames and the converted frames will be stored into a specified folder. Further processing needs the frames from 

this location. 

3. The script HistogramCalculation is called which will accept the size of the video segment in terms of frames from the user. In the first part of the script, the 

frames will be divided into number of segments or groups based on the size entered. 

4. In the second part, Histogram differences will be calculated and key frames are selected from individual segments, and stored in a common place for 

further processing. 

5. The above script calls a function called substr in order to get the substring of a string for processing. 

6. And the same script will calculate the compact ratio for the generated key frame set 

5.1 OVERVIEW OF VIDEO SAMPLES 

We have used different kind of videos for testing and analysis of the algorithm. For example sports videos from youtube action, open videos downloaded from 

Open Video Project clips, Historical clips downloaded from TREC VID dataset. But more emphasis is given to the sports clips. 

The descriptions about some of the sample video clips used for the testing are given below. 

 Sports video (.avi file) 

FIGURE 5.1:  TEST (5).AVI 

 
The video clip which is shown above demonstrates a sports event in which a sportsman was injured and he was given a first aid in the ground itself. Then the 

game was continued normally. The size of the input video file is 1.13 Mb. The duration of the file is 36 seconds at the frame rate of 25 frames/second. For the 

input video Test (5).avi file there are totally 908 frames extracted. Corresponding to the input file 58 key frames was extracted.  The adaptive thresholding 

mechanism is described in the figure 5.2. The following chart demonstrates that, there are more than 40% of the frame differences values are above the 

threshold. Hence the value of threshold is adjusted so that the number of key frames that fall above the threshold will not exceed 10% of the group size. The 

mechanism is called adaptive thresholding and depicted in the chart 5.2.  
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CHART 5.1:  HISTOGRAM DIFFERENCE V/S THRESHOLD 

 
In the following chart it is demonstrated that the value of threshold was adjusted in number of iterations by increasing the threshold by a scalar factor equal to 

standard deviation. 

CHART 5.2:  HISTOGRAM DIFFERENCE V/S ADAPTIVE THRESHOLD 
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Some of the sample key frames extracted by the algorithm are listed below: 

 

FIGURE 5.2 SAMPLE KEY FRAMES OF TEST (5).AV 

 

 

 

 
 

CONCLUSION AND FUTURE SCOPE 
The objective of the proposed work an attempt to generate a key frame set of a large video by segmenting it into semantic shots. The key frame extraction 

technique relies on the fact that there will be considerable changes in the information content of the frames in the video sequence. The mechanism has to be 

supported by global or adaptive thresholding of discontinuity measures between consecutive frames. The strategy of key frame extraction will decide the 

representativeness of every shot into the key frame set generated. The proposed method has been tested on different video segments of different genres like 

sports, add clips, educational, historical and news clips.   
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The performance of the video summarization algorithm is evaluated by the criteria like compression ratio and fidelity. Finally the quality of the key frame set is 

evaluated by representative observations by a group of human observers with the help of criteria informativeness. 
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